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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 2309, 3982, 4026, 4027 


2028 (ORNL/TM—S5900) Coal and energy: a southern perspec- 
tive. Regional characterization report for the National Coal Utilization 
Assessment. Boercker, F.D.; Davis, R.M.; Goff, F.G.; Olson, J.S.; 
Parzyck, D.C. (Oak Ridge National Lab., Tenn. (USA)). Aug 1977. 
Contract W-7405-ENG-26. 124p. Dep. NTIS, PC A06/MF AOl1. 

This publication is the first of several reports to be produced 
for the National Coal Utilization Assessment, a program sponsored 
by the Assistant Administrator for Environment and Safety through 
the Division of Technology Overview of ERDA. The purpose of 
the report is to present the state and regional perspective on energy- 
related issues, especially those concerning coal production and utili- 
zation for 12 southern states. This report compiles information on 
the present status of: (1) state government infrastructure that deals 
with energy problems; (2) the balance between energy consumption 
and energy production; (3) the distribution of proved reserves of 
various mineral energy resources; (4) the major characteristics of the 
population; (5) the important features of the environment; and (6) the 
major constraints to increased coal production and utilization as 
perceived by the states and regional agencies. Many energy-velated 
characteristics described vary significantly from state to state within 
the region. Regional and national generalizations obscure these im- 
portant local variations. The report provides the state and regional 
perspective on energy issues so that these issues may be considered 
objectively and incorporated into the National Coal Utilization 
Assessment. This Assessment is designed to provide useful outputs 
for national, regional, and local energy planners. 


PROCESSING 
REFER ALSO TO CITATION(S) 2108, 2501 


2029 (PB—259388) Production of ammonia using coal as a 
source of hydrogen. Annual report. Laukhuf, W.L.S. (Kentucky 
Univ., Lexington (USA). Inst. for Mining and Minerals Research; 
Louisville Univ., Ky. (USA)). Oct 1976. 54p. (IMMR—12-PD10-76). 
NTIS, PC A04/MF AO1. 

Prepared in cooperation with Louisville Univ., Ky. 

A study was performed to determine the economic feasibility 
of using a coal gasifier as the required hydrogen production step in 
an ammonia synthesis plant. If such a technique was found to be 
feasible, large quantities of natural gas (the normal hydrogen feed- 
stock for ammonia synthesis) could be released for other uses. A 
thermodynamic equilibrium model was used to predict the amount 
of hydrogen produced from a high-sulfur Western Kentucky coal 
feedstock for several coal gasification schemes. The hydrogen pro- 
duced was then used to synthesize 1200 tons of ammonia per day for 
economic comparison purposes. At the present, ammonia is selling 
for $200 per ton and upwards, based on a natural gas price of $1.00- 
$1.50 per million Btu. Assuming a coal cost of $20 per ton, it was 
estimated that several existing gasifiers could produce sufficient 
hydrogen so that ammonia processed in an integrated coal gasifica- 
tion-ammonia synthesis plant would cost less to produce than the 
current selling price. Costs to produce the ammonia were as low as 
$122 per ton. It was also found that other gasifiers, with only slight 
modifications in operating conditions, could also produce ammonia 
for less than $200 per ton. Problem areas requiring further study 
were identified for such an integrated plant. (GRA) 


2030 Evaluation of the activity of coals to various oxidizing 
agents by differential microcalorimetry. Miesserova, O.K.; Larin, 
L.A.; Larina, N.K.; Skripchenko, G.B. (Inst of Combust Miner). 
Solid Fuel Chem. (USSR) (Engl. Transl.); 10: No. 4, 31-36(1976). 

The differential microcalorimetric method is proposed for 
evaluating the activity (reactivity) of coals to the action of aqueous 
solutions of oxidizing agents. In experiments, Irsha-Borodino coals 
were investigated in the initial, the demineralized, and heat-treated 
states. It has been shown that the nature of the evolution of heat by 
different coals depends on features of the mechanism of the oxidation 
by a given type of oxidizing agent. 9 refs. 


2031 Coalcom--a prognosis for coal in an integrated fuel technol- 
ogy. Horsfall, D.D. Min. Mag.; 136: No. 6, 452-461(Jun 1977). 

The author discusses the improved utilization of medium and 
lower grade coal resources, and proposals for an integrated coal 
processing plant to provide a power plant feed as well as form coke 
and liquid fuels from a medium-ash feed. The three basic methods of 
converting coal into liquid fuels--hydrogenation, gasification, and 
pyrolysis--are discussed, and it is concluded that hydrogenation is 
the most attractive technique of the three routes. 


2032 Thermal treatment of aqueous suspensions of coal in order 
to obtain spherical agglomerates. Kulinich, A.I.; Delyagin, G.N.; 

Zyryanova, L.P. (Inst of Combust Miner, USSR). Solid Fuel Chem. 
(USSR) (Engl. Transi.); 10: No. 3, 76-79(1977). 

In the reported experiments, the structure, porosity, and 
strength of the agglomerates obtained from drops of aqueous coal 
suspensions by thermal treatment in an oxidizing medium have been 
investigated, and the conditions for their production have been 
determined. An influence has been found of the temperature of the 
medium and time of holding on the development of the transitional 
pores and macropores in the agglomerates. It is demonstrated that 
the relative proportion of macropores in agglomerates from drops of 
suspension increases with a rise in the temperature of the medium 
and an increase in the holding time. The strength of the agglomerate 
increases with a rise in the temperature of the medium. The maxi- 
mum strength of an agglomerate from OS coals is 2.5-3 times higher 
than from coals of type G. 8 refs. 


CARBONIZATION 
REFER ALSO TO CITATION(S) 2048, 2088 


2033 (CONF-7604124—P1, pp 19p, Paper 9) Destruction of 
coke oven ammonia with production of minimum oxides of nitrogen. 
Harrison, R.; Suniewski, S.E. (Hygrotherm Engineering Ltd., Man- 
chester, Eng.). 1976. 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 Apr 1976). 

In Control of gaseous sulphur and nitrogen compound emis- 
sion. Vol. 1. 

Hygrotherm incineration units provide a low investment cost 
means of disposing of overhead products from ammonia stills of 
coke oven plants. As the plant is very simple, operating costs and 
maintenance are low. The composition of stack gases will at present 
satisfy any environment agency requirements. It is impossible to 
generalize that incineration is more economical than production of 
ammonium sulfate. This is the decision of the management of coke 
oven plant. Even if the decision is taken to produce ammonium 
sulfate, the incinerator is a cheap standby unit when maintenance is 
carried out on ammonium sulfate production plant. The same princi- 
ples can be applied to ammonia disposal coming from different 
sources than coke oven plant. One such plant is in course of 
construction at the moment to destroy the ammonia/inert gas mix- 
ture from the purge vents of marine tankers when loading anhydrous 


ABSTRACTS 





216 ENERGY RESEARCH ABSTRACTS 


liquid ammonia. The gaseous stream can vary from 100% nitrogen 
to 100% ammonia over 36 hr. 


2034 Method of calcining green coke agglomerates. Schapiro, 
N.; Shoenberger, R.W. (to United States Steel Corp.). US Patent 
4, 039, 319. 2 Aug 1977. Filed date 4 4 | 1975. 10p 

An improved process is given for pA, Sa of agglomer- 
ates to produce formcoke suitable for use in ore reduction furnaces. 
Green formcoke agglomerates are mixed with separator particles of 
sufficient size and quantity to allow heating gases to pass through the 
mixture and to prevent the green agglomerates from sticking togeth- 
er while maintaining the mixture as a stationary bed, maintaining the 
mixture as a stationary bed while passing heating gases through the 
bed to set the green agglomerates to enable the shape to be main- 
tained in subsequent handling during carbonization and then carbon- 
izing the set agglomerates by heating to a temperature between 1200° 
and 2300° F. Formcoke of very good strength is produced from 
pellets formed by tumbling a low density char having a particle size 
of less than about 100 mesh and a hydrocarbon binder. 


2035 Study of the carbonization of coal tar pitch under various 
conditions. Svirida, L.V.; Markina, M.S.; Fedoseev, S.D. (Mendeleev 
Moscow Inst of Chem Technol, USSR). Solid Fuel Chem. (USSR) 
(Engl. Transl.); 10: No. 3, 109-112(1977). 

This paper reports on a study of the coking of coal tar pitch 
in the range of temperatures from 400 to 900°C in an atmosphere of 
the volatile matter from the pitch itself, in an inert medium, with the 
preliminary oxidation of the raw material. It is shown that with a rise 
in the final temperature of carbonization of coal tar pitch from 400 to 
900°C the yield of coke residue falls from 91 to 40%, the volatile 
matter content falls from 59.0 to 2.8%, and the density of the coke 
residue rises. The highest yield of coke residue is obtained on 
carbonization with preliminary oxidation of the raw material, and 
the lowest on carbonization in an inert medium. The yield of liquid 
products is greatest in the case of carbonization in an atmosphere of 
the pitch volatiles, and is lowest with preliminary oxidation. With a 
rise in the final temperature of carbonization, regardless of the 
conditions of performing the process, the yield of liquid products is a 
maximum at 600°C. Cokes obtained with the preliminary oxidation 
of the raw material are characterized by a higher reactivity than 
cokes obtained under other conditions. 7 refs. 


2036 Method for the production of reactive grained or powdery 
coke. (to Houilleres du Bassin de Lorraine (HBL), 57 - Freyming- 
Merlebach (France)). German(FRG) Patent 2,524,951/B/. 28 Oct 
1976. 6p. (In German). 

A process for the treatment of coal which is difficult to 
transform into coke is given, where combustion is controlled in a 
rotating tube furnace so that coke of even quality can be continuous- 
ly produced without previous briquetting. For this purpose it is 
arranged that, in the furnace between the coke outlet and the zone of 
highest temperature, the quantities of combustion air are greater than 
those which would be necessary to reach the required coking 
temperatures. Also an endothermal medium is injected into the inside 
of the furnace in such quantities that the required coking tempera- 
ture is maintained. The waste gases leaving the furnace must remain 
reduced. Details of the process and properties of the coke produced 
are given. 


2037 Criteria and methods of coke oven plants evaluation. Ber- 
tling, H.; Schoen, M. Glueckauf-Forschungsh.; 37: No. 2, 45-49(Apr 
1976). = German). 

tate of the art in coking is reviewed and aims of optimization 
of processes are defined. Evaluation chart is presented for cost and 
development analysis. Numerical example is worked out and practi- 
cal applications of method are demonstrated. 4 refs. 


2038 Recent developments in ironmaking feed preparation. 
Laver, P.J.; Gadsden, W.R. (Australian Iron and Steel Pty. Ltd., 
Port Kembla). pp 99-117 of In Papers presented at the Illawarra 
District conference, 1976. Parkville, Australia; Australasian Institute 
of Mining and meg (1976). 


From I!lawarra 
1976). 

See CONF-7605147—. 

Physical and chemical requirements are defined for coke and 
ferrous materials used in modern high productivity blast furnaces 
operating in Australian conditions. Recent developments in the type 
of equipment required to be installed at the steelworks to ensure 
these requirements are described with illustrations from current plant 
practice. 


istrict conference; Illawarra, Australia (May 


DESULFURIZATION AND PURIFICATION 
REFER ALSO TO CITATION(S) 2053, 2089, 2165, 2260, 2261, 2264 
2039 Effect of slurry liquid on coal flotation in a closed, water- 


pulp cycle. Danchina, A.A.; Vlasova, N.S. Ugol; No. 7, 65- 68(7 Jul 
1976). (In Russian). 


ERA VOL. 3, NO. 2 


In a closed cycle of water reuse there is a significant increase 
in ionic composition with an increase in potassium, sodium, chlorine, 
and sulfate ions. With an increase in salt content up to 5900 mg/ml 
the flotation time is decreased by about 20%. The ash content of the 
concentrate can increase by 2.5% from the first to the fourth cycle 
of water reuse. The accumulation of flotation reagents in the recycle 
water must be controlled. 4 references. (SJR) 


2040 (CONF-7604124—P2, pp 20p, Paper 8) SELEXOL sol- 
vent process for selective removal of sulphur compounds. Van Der- 
aerschot, R.; Valentine, J.P. 1976. 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 Apr 1976). 

In Control of gaseous sulphur and nitrogen compound emis- 
sion. Vol. 2. 

The SELEXOL Solvent Process capable of handling even 
the most difficult removal problems economically is discussed. In 
addition to providing details on operating SELEXOL Solvent 
plants, major concepts are presented, with particular emphasis on 
process design optimization from a technical and economic view- 
point. SELEXOL Solvent has been chemically structured to provide 
a proper balance between gas solubilities on the one hand and 
physical properties, such as vapor pressure and viscosity, on the 
other. (JRD) 


2041 (NTIS/PS—77/0433) Desulfurization of coal and petro- 
leum. Volume 1. 1964—1975 (a bibliography with abstracts). Report 
for 1964—1975. Cavagnaro, D.M. (National Technical Information 
Service, Springfield, Va. (USA)). Jun 1977. 172p. NTIS PC NO1/ 
MF Nol. 

The two-part bibliography covers aspects of coal and petro- 
leum fuel desulfurization. Coal gasification, liquefaction, and solvent 
refining processes which specifically accomplish desulfurization are 
included. However, flue gas desulfurization and other post-combus- 
tion sulfur control processes are not covered. Coal gasification and 
liquefaction studies are only included if sulfur removal is stressed. 
(This updated bibliography contains 167 abstracts, none of which are 
new entries to the previous edition.) 


2042 (NTIS/PS—77/0434) Desulfurization of coal and petro- 
leum. Volume 2. 1976—May 1977 (a bibliography with abstracts). 
Report for 1976—May 1977. Cavagnaro, D.M. (National Technical 
Information Service, Springfield, Va. (USA)). Jun 1977. 145p. NTIS 
PC NO1/MF NO1. 

The two part bibliography covers aspects of coal and petro- 
leum fuel desulfurization relating to coal preparation, coal liquids, 
the gasification of coal, and crude oil preparation, where the pro- 
cesses specifically accomplish desulfurization before combustion of 
the fuel. Coal liquefaction and gasification are only included if sulfur 
removal is stressed. Flue gas desulfurization and other post-combus- 
tion sulfur control processes are excluded. (This updated bibliogra- 
phy contains 139 abstracts, all of which are new entries to the 
previous edition.) See also NTJS/PS-77/0435, Desulfurization of 
Coal and Petroleum. Vol. 1. 1964-1975. 


2043 (PB—260475) Fuel contaminants: Volume 2. Removal 
technology evaluation. Final report Jun 1975—Apr 1976. Mezey, E.J.; 
Singh, S.; Hissong, D.W. (Battelle Columbus Labs., Ohio (USA)). 
Sep 1976. Contract EPA-68-02-2112. 318p. NTIS, PC Al4/MF AO1. 

The report reviews the methods used to remove sources of 
sulfur, nitrogen, and trace element pollutants from coal, coal liquids, 
petroleum, tar sand oils, and shale oils. The evaluation is restricted to 
systems that remove contaminants before combustion. The survey 
identifies contaminant removal methods which were used successful- 
ly in the past, are used now, or which, although previously unsuc- 
cessful, might be used successfully today. The evaluations generally 
indicate that no single method is effective for removing all of the 
contaminants from the fuels under consideration, yet permitting the 
fuel to be recovered unaltered in form and quality. Some methods 
release the contaminants but the actual removal requires additional 
processing. Combined processes might offer advantages to overcome 
the limitations of single-function processes. 


2044 Method and device for the treatment of coal containing 
sulfur. Markel, R.F.; Goldberger, W.M. (to Graphite Synthesis Co., 
Chicago, Ill. (USA)). German(FRG) Patent 2,629,508/A/. 20 Jan 
1977. 17p. (In German). 

The invention relates to a process for treating coal containing 
sulphur in order to reduce the sulphur content to a level below 0.5% 
at temperatures above 1700°C and the production of a graphite 
structure by heating to temperatures above 2200°C. Coal of different 
grain sizes (up to about 12.7 mm) is continuously introduced into a 
fluidising zone, heated, removed, and cooled in a cooling zone. The 
heating and cooling takes place in chambers which are more closely 
described in the patent. 
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HYDROGENATION : 
REFER ALSO TO CITATION(S) 2099, 2100, 2107, 2502, 2503 


2045 Mechanism of partial hydrogenation of coal. Sharma, J.N.; 
Banerjee, H.L.; Kini, K.A.; Basak, N.G.; Lahiri, A. (Cent Fuel Res 
Inst, Bihar, India). Indian J. Technol.; 14: No. 9, 430-434(Sep 1976). 
The partial hydrogenation of coal has been investigated on 
the basis of studies on the oxygen groups, hydrogen consumption, 
water elimination, and benzene extract obtained at two temperatures, 
viz. 385° and 400°C, for different reaction periods. The results 
confirm that the development of caking property is bound up with 
the elimination of the more stable oxygen groups and with active 
hydrogenation of the nuclei. The latter fact is confirmed by a 
consideration of the graphical statistical diagram. 16 refs. 


GASIFICATION 
REFER ALSO TO CITATION(S) 2118, 2121, 2263, 2288, 2742, 2763 


2046 (AD-A—041860) Coal gasification study. Final report. 
(Bechtel Corp., San Francisco, Calif. (USA)). Apr 1977. Contract 
N68305-76-C-0009. 111p. NTIS PC A06/MF AO1. 

The general problem of providing fuel gas for Navy base 
facilities is studied. The intent is: first, to provide designs of a coal 
gasification plant producing 6x 10 to the 9th power Btu/day reactor 
output, based on two types of reactors; second, to conduct paramet- 
ric studies leading to means for the costing of similar plants operat- 
ing on different feedstocks; and third, to provide a method for 
estimating the change in boiler rating which must follow the substi- 
tution of fuel gas for either oil or coal firing. The performance and 
economics given are based on conceptual design methods. The 
economic results allow comparison of fuel-gas and fuel-oil costs on 
the basis of the Navy’s method of analyzing costs using ‘Economic 
Analysis Handbook,’ NAVFAC P-442, 1975. The costs are the sum 
of all future outlays discounted to the present but allowing escalation 
at different rates for utilities and feedstock over a 25-year production 
period. (Author) 


2047 (ANL/MSD/FE—77-4) EBV ball-valve stem failure: 
synthane coal-gasification pilot plant: failure analysis report. Danyluk, 
S.; Dragel, G.M. (Argonne National Lab., Ill. (USA)). Jan 1977. 
Contract W-31-109-ENG-38. 32p. Dep. NTIS, PC A03/MF AOl1. 

A 51-mm (2-in.) ball valve at the exit port of the pressurized 
coal feed hopper from the Synthane pilot plant failed by complete 
fracture of the valve stem. The failure was mechanical in nature. 
Surface nicks were observed at the junction between the valve stem 
and valve body. These surface defects provided the initiation sites 
for the crack. The motor drive (actuator) used to operate the valve 
could not provide sufficient torque to have caused the failure with- 
out preexistent surface defects. The ball-valve surfaces that had been 
in contact with the pulverized coal were pitted. This appeared to be 
due to a chemical interaction between the coal and the steel and not 
mechanical erosive wear. The pitting was not involved in the failure. 
All valve parts were shipped to the manufacturer after only a brief 
examination according to a mutual agreement between Argonne 
National Laboratory and Synthane personnel, and were not available 
for a more detailed investigation. 


2048 (BMFT-FB-T—76-72) Study on the possibility of export- 
ing coal conversion technologies. Final report. Hellermann, E.; 
Osthof, H. (Battelle-Institut e.V., Frankfurt am Main (Germany, 
F.R.)). Dec 1975. 172p. (In German). Dep. NTIS (US Sales Only), 
PC A08/MF AO1. 

A survey is presented on important methods for coal conver- 
sion. The main topics are gasification, liquefaction, coking, and flue 
gas cleaning. On the basis of economic characteristics countries have 
been selected that are potential importers of coal conversion plants. 
The worldwide demand for different processes is determined. Rec- 
ommendations for further developments of these technologies are 
given. 


2049 (CONF-761064—) Proceedings of the eighth synthetic 
pipeline gas symposium. (American Gas Association, Inc., Arlington, 
Va.; Energy Research and Development Administration, Washing- 
ton, D.C. (USA); International Gas Union, London, England (UK)). 
1976. 572p. Gas Association, Arlington, VA $50.00. 

From 8. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (18 Oct 1976). 

Separate abstracts were prepared for 18 papers on various 
aspects of coal gasification. Six other papers were abstracted previ- 
ously. (LK) 


2050 (CONF-761064—, pp 7-12) Keynote address. Linden, 
H.R. (Inst. of Gas Tech., Chicago). 1976. 


From 8. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (18 Oct 1976). 


COAL AND COAL PRODUCTS 217 


, In Proceedings of the eighth synthetic pipeline gas sympo- 
sium. 

A brief review is presented on the advantages and importance 
of coal gasification. Comparisons are made with other means of 
using coal as a fuel source. 


2051 (CONF-761064—, pp 35-51) COz acceptor process pilot 
plant, 1976. McCoy, D.C.; Curran, G.P.; Sudbury, J.D. (Conoco 
Coal Development Co., Rapid City, SD). 1976. 

From 8. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (18 Oct 1976). 

In Proceedings of the eighth synthetic pipeline gas sympo- 
sium. 

The CO2 Acceptor Process, a fluidized bed system to convert 
lignite or subbituminous coal to pipeline gas, is undergoing testing on 
a pilot plant scale at Rapid City, South Dakota. The demonstration 
program is being carried out by Conoco Coal Development Compa- 
ny under contract with the Energy Research and Development 
Administration and the American Gas Association. A schematic 
diagram of the CO. Acceptor Process is shown. There are two 
fluidized bed reactors, a gasifier, and a regenerator which operate at 
a pressure of 150 psig. Lignite or subbituminous coal is fed to the 
bottom of the gasifier where, after rapid hydrodevolatilization, gasi- 
fication of fixed carbon with steam occurs. The gasifier temperature 
is in the range of 148 to 1550°F. Heat for the gasification reactions is 
supplied by a circulating stream of lime-bearing material called 
acceptor. The acceptor, which can be either limestone or dolomite, 
supplies heat needed for gasification principally by the exothermic 
CO: acc eptor reaction: CaO + CO: = CaCO; AH = -76,200 Btu/Ib 
Mole (77°F). The CO» acceptor reaction is reversed in the regenera- 
tor at about 1850°F where heat is supplied by burning the residual 
char from the gasifier with air. Ash is removed from the regenerator 
by elutriation and collected via an external cyclone and lockhopper 
system. Seals between the gasifier and regenerator are maintained by 
purged standlegs of solids. Since the acceptor loses reactivity to the 
CO: acceptor reaction as it circulates between the reactors, some of 
the circulating inventory is purposely withdrawn from the regenera- 
tor and replaced with fresh stone makeup. The makeup is added to 
the acceptor which is returning to the regenerator. 


2052 (CONF-761064—, pp 53-70) Gasification of coal using 
process heat from HTR. van Heek, K.H.; Juentgen, H.; Peters, W. 
(Bergbau Forschung GmbH, Essen). 1976. 

From 8. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (18 Oct 1976). 

In Proceedings of the eighth synthetic pipeline gas sympo- 
sium. 

In conventional gasification processes only 60 to 70 percent of 
the coal is converted to gas, as the other part has to be burnt in order 
to provide the energy needed. A project is underway to use process 
heat from a He-cooled high temperature nuclear reactor (HTR) as a 
source of energy, thus transforming the coal completely to gas. This 
offers advantages compared with existing processes: saving of coal, 
as more gas can be produced from less coal; less emissions of 
pollutants as the HTR is used for the production of steam and 
ectricity instead of a coal-fired boiler; and, in countries with coal 
prices higher than the costs expected for the heat from HTR’s, less 
production costs fur the gas. Since February, 1974 the 45 MW 
German AVR-reactor in Juelich has operated at 950°C. Helium 
heated steam reforming has been tested in a single tube device with a 
throughput of 200 m* CH,/h. Gasifiers suitable for the combination 
with a HTR in pilot plants are operating with a throughput of 2 to 4 
t/d. The schedule calls for a plant which demonstrates the use of 
process heat in connection with a HTR of 950°C He-temperature to 
be operated by 1987. Thus the process could be available on com- 
mercial scale by 1990. 


2053 (CONF-761064—, pp 79-94) Status of the BI-GAS pro- 
gram. Part I. Pilot plant activities. Miles, J.M. (Phillips Petroleum 
Co., Hoiner City, PA). 1976. 

From 8. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (18 Oct 1976). 

In Proceedings of the eighth synthetic pipeline gas sympo- 
sium. 

A summary of the Bi-gas pilot plant progress since October 
1975 is presented. Mechanical construction was completed in June 
1976, and the total construction effort was completed in the summer 
of 1976. A nucleus of the operating staff had been recruited by 
October 1975, and training classes were started. 


2054 (CONF-761064—, pp 97-127) Status of the BI-GAS pro- 
gram. Part II. Evaluation of fluidized bed methanation catalysts. 
Streeter, R.C. (Bituminous Coal Research, Inc., Pittsburgh); Ander- 
son, D.A.; Cobb, J.T. Jr. 1976. 

From 8. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (18 Oct 1976). 
In Proceedings of the eighth synthetic pipeline gas sympo- 
sium. 
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For the t two years, BCR has continued to evaluate 
catalyst samples for use in a dry fluidized-bed methanation process at 
elevated temperatures and pressures. To date, over 80 catalysts have 
been tested in bench- or PEDU-scale equipment. Design improve- 
ments and sophisticated computer data processing capability have 
resulted in essentially trouble-free operation of the PEDU system. 
Successful completion of seven extended PEDU tests with several 
catalyst types has increased confidence in the feasibility of the dry 
fluidized-bed process for methanating up to 25% carbon monoxide 
with no recycle, using internal heat transfer surface. Available data 
indicate that measured heat transfer coefficients are substantially 
lower than those estimated using a relevant correlation from the 
literature. It is possible that the correlation selected is not appropri- 
ate for the finned-tube heat exchangers in the PEDU reactor. In 
addition, there is some evidence that the close spacing of the fins 
themselves and/or the configuration of the tube bundles may ac- 
count for the discrepancies, and design changes in the PEDU heat 
transfer system. The possibility of combining the shift and methana- 
tion reactions in a single reactor has led to a computational method 
by which the selectivity of the catalysts toward the shift reaction can 
be quantified using PEDU test mass balance data. Results to date 
indicate that the presence of molybdenum in promoted nickel cata- 
lysts enhances their shift activity. The most promising methanation 
catalysts have been tested more extensively to develop kinetic data, 
and these data have been employed in a mathematical model which 
predicts the extent of carbon monoxide conversion for various 
conditions of temperature, pressure, and flow rate. Although the 
model requires further development, a good correlation between 

redicted and observed conversions has been found for several 
EDU tests. 


2055 (CONF-761064—, pp 143-157) Operational status of the 
synthane pilot plant. Lewis, R.; Clark, E.L.; Haynes, W.P.; Strakey, 
J.P. (Energy Research and Development Administration, Pitts- 
burgh). 1976. 

From 8. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (18 Oct 1976). 

In Proceedings of the eighth synthetic pipeline gas sympo- 
sium. 

Commissioning and pre-startup testing of the gasification sec- 
tion of the 72-ton per day SYNTHANE pilot plant were completed 
in June of 1976. Gasification tests were started in July and are 
continuing. No major process problems have been encountered to 
data. Mechanical malfunctions, involving equipment and instrumen- 
tation, have limited operations to periods of short duration. Consid- 
erable progress has been made toward solving operating problems 
during the past few months. However, some of the solutions were 
for expediency and are not satisfactory for the long term. Permanent 
improvements to eliminate these problems are being studied or are 
underway. During the initial operating periods, the gasification 
system has been responsive and easy to control. To demonstrate the 
potential of the SYNTHANE gasifier to achieve a high on-stream 
factor because of its simplicity, the development test program calls 
for relatively long operating campaigns of up to four weeks dura- 
tion. 


2056 (CONF-761064—, pp 161-182) Liquid phase methanation: 
shift PDU results and pilot plant status. Frank, M.E.; Sherwin, M.B.; 
Blum, D.B.; Mednick, R.L. (Chem Systems, Inc., New Toute 1976. 

From 8. synthetic pipeline gas symposium; Chicago, Illinois, 


United States of America (USA) (18 Oct 1976). 
In Proceedings of the eighth synthetic pipeline gas sympo- 


sium. 

A number of milestones have been achieved in the develop- 
ment of Chem Systems’ Liquid Phase Methanation (LPM) Process 
since last year’s Pipeline Gas Symposium. The construction of a 
2MM SCFD LPM Pilot Plant was completed and thw skid-mounted 
unit shipped to IGT’s HYGAS Plant in Chicago. A process variant, 
designated LPM/S, which combines the methanation and water-gas 
shift reactions in the same reactor, was successfully demonstrated in 
a Process Development Unit. The basic concept of LPM and LPM/ 
S is essentially the same. Both processes use an inert hydrocarbon 
liquid to fluidize the catalyst and simultaneously absorb the heat 
liberated by the methanation and shift reactions. The only difference 
in the processes is the composition of the synthesis gas that is fed to 
the reactor. When the hydrogen to carbon monoxide ratio in the 
synthesis gas feed is three to one or greater, the LPM process is used 
since the Hz and CO are at the stoichiometric proportion required 
for methanation and shifting of CO is not necessary. When the 
synthesis gas feed has a Hz to CO ratio of less than three to one, the 
LPM/S process is used since the methanation reaction and water-gas 
shift reaction will be occurring simultaneously. In practically all coal 
gasification processes the LPM/S process will obviate the need for a 
separate shift reaction system thereby significantly improving the 
overall thermal efficiency of the coal to SNG process. This is 
illustrated later where the economics of the LPM and LPM/S 
process are compared to conventional shift and methanation process- 
es. Work on both the LPM and LPM/S processes is being sponsored 
by ERDA and A.G.A. 


ERA VOL. 3, NO. 2 


2057 (CONF-761064—, pp 205-221) Environmental assessment 
in coal gasification Massey, M.J.; Dunlap, R.W. (Carne- 
gie-Mellon Univ., Pittsburgh). 1976. 

From 8. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (18 Oct 1976). 

In Proceedings of the eighth synthetic pipeline gas sympo- 
sium. 

Shortly after the first self-sustained, steady-state operations of 
the HYGAS and CO: Acceptor pilot plants in mid-1975, the 
ERDA/A.G.A. Operating Committee took preliminary steps to 
initiate formal environmental assessment efforts for the high Btu coal 
— pilot plant program. As a first step, the Environmental 

tudies Institute at Carnegie-Mellon University (C-MU) was asked 
in August 1975 to: Discuss results of recent joint C-MU/PERC 
investigations of basic relationships between gasifier process varia- 
bles and effluent production with HYGAS and CO: Acceptor per- 
sonnel; Review the status of effluent characterization at both the 
HYGAS and CO: Acceptor pilot plants; Assemble and analyze 
available pilot plant effluent production data and Recommend modi- 
fications and/or expansions of effluent characterization efforts where 
appropriate. Later, in spring 1976, the Committee formalized plans 
for the funding of expanded environmental assessment activities at 
each of its three pilot plants. This program was officially initiated in 
July 1976 with the award of environmental contracts of Carnegie- 
Mellon University, the Institute of Gas Technology, and Radian 
Corporation. This presentation is devoted to (1) a brief discussion of 
ERDA’s pilot plant environmental assessment program; (2) a discus- 
sion of past, present, and planned effluent characterization work at 
the HYGAS and CO, Acceptor plants; and (3) a review of present 
and planned studies to characterize the relationship between gasifier 
process variables and effluent production. The interface between 
ERDA’s effluent characterization efforts and EPA-sponsored envi- 
ronmental regulatory developments is also briefly explored. 


2058 (CONF-761064—, pp 225-231) Standardizing high pres- 
sure vessels. William, R. Jr. (Roger Williams Technical and Econom- 
ic Services, Inc., Princeton, NJ). 1976. 

From 8. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (18 Oct 1976). 

In Proceedings of the eighth synthetic pipeline gas sympo- 

sium. 

A brief historial background is presented, and then the advan- 
tages of having standardized equipment are discussed. 


2059 (CONF-761064—, app 385-399) Developing a data base. 
Hulsizer, W.R. (International Nickel Co., New York). 1976. 

From 8. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (18 Oct 1976). 

In Proceedings of the eighth synthetic pipeline gas sympo- 
sium. 

A large number of materials of construction are being ex- 
posed and evaluated as to their performance in environments antici- 
pated in various components of coal gasification plants. The ultimate 
objective is to develop the data required for both the selection of 
materials and on which to base engineering design. Results thus far 
indicate that the corrosion mechanisms occurring in materials ex- 
posed to these environments are quite complex and additional testing 
and structural analyses will be required before materials behavior 
can be better understood and the required information developed. 
Both the high temperature and aqueous laboratory programs are 
continuing with emphasis being placed on longer time exposures. 
The pilot plant program is beginning to generate useful data and this 
will be correlated with the laboratory results. The laboratory ero- 
sion-corrosion studies have pointed out the potentially severe prob- 
lem of slagging corrosion. Considerable work in this area remains to 

done. 


2060 (CONF-761064—, pp 403-420) Application of ERDA ma- 
terials program. Frankel, H.E. (Energy Research and Development 
Administration, Washington, DC). 1976. 

From 8. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (18 Oct 1976). 

In Proceedings of the eighth synthetic pipeline gas sympo- 
sium. 

An overview is given of the applied materials engineering 
portion of the total ERDA Fossil Energy Program. The materials 
effort is in the Fossil Energy Research Directorate and provides 
supporting technology to all areas of Fossil Energy. The materials 
effort primarily supports near-term ERDA objectives in that it 
provides materials expertise to pilot and demonstration coal conver- 
sion plants that are now either under construction or operational. In 
this sense, the materials effort differs from other areas in the Fossil 
Energy Research Directorate where emphasis is on longer-term 
objectives. The materials effort comprises only about 1% of the 
Fossil Energy Program budget but is focused highly on solving 
practical problems facing current coal conversion plant operations 
and providing data needed in the design of near-term plants. Prob- 
lems that are repeatedly uncovered include stress-corrosion crack- 
ing, sulfidation attack, and a lack of proper data needed by design 





JAN. 31, 1973 


engineers. Specific examples are described. Data are presented from 
a program-in-progress on development of improved materials for 
coal conversion plants. Results from a failure analysis reporting 
system are presented. Plans for the near-term future are outlined. A 
comprehensive bibliography is included. It lists documents from 
ERDA-Fossil Energy Research in the area of applied materials 
engineering which contain detailed data generated during the past 
few years on the performance of materials and components in coal 
conversion and utilization environments. The data are for the practi- 
cal design engineer. 


2061 (CONF-761064—, pp 423-434) Present materials design 

. MacNab, A.J. (C. F. Braun and Co., Alhambra, CA). 
From 8. synthetic pipeline gas symposium; Chicago, Illinois, 

United States of America fUSA) (18 Oct 1976). 

; In Proceedings of the eighth synthetic pipeline gas sympo- 

sium. 

The selection of materials of construction for certain equip- 
ment items is a serious challenge to plant designers. The gasifier 
reactor especially is of concern because of the severe conditions to 
which the components are subjected. This concern has been further 
compounded by the projected size of the equipment and therefore 
difficulty of fabrication and erection. Anticipating the designers need 
for more information, the A.G.A. and ERDA have initiated pro- 
grams of essential materials research and development. Some of 
these programs have now yielded sufficient information that it is 
opportune to reevaluate the materials requirements in the light of the 
new information and bring out those aspects that will need future 
effort. The majority of the process units that make up the entire 
gasification plant complex basically depend on existing technology. 
The materials engineering requirements, therefore, can be met large- 
ly by past experience. But, three areas have been identified as 
requiring materials know-how beyond the state of the art. These are 
readily identified as the gasification, quench, and foul water disposal 
systems. The latter are included in spite of the fact that such systems 
are encountered throughout industry with increasing frequency be- 
cause the technology is young and experience is as yet incomplete. 


2062 (CONF-761064—, pp 467-481) Illinois coal gasification 
group project incorporating the COGAS Process. Bloom, R. Jr. 
(GOGAS Development Co., Princeton, NJ). 1976. 

From 8. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (18 Oct 1976). 

In Proceedings of the eighth synthetic pipeline gas sympo- 
sium. 

A brief history of the project is presented followed by a 
description of the COGAS process. Flowsheets for the process are 
included. The project phases are described, and a proposed schedule 
for completion anticipates operation from 1981 to 1985. Site evalua- 
tions and environmental analyses are presented. 


2063 (CONF-761064—, pp 485-496) Demonstration of the slag- 
ging gasifier. Sudbury, J.D.; Bowden, J.R.; Watson, W.B. (Conoco 
Coal Development Co., Stamford, CT). 1976. 

From 8. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (18 Oct 1976). 

In Proceedings of the eighth synthetic pipeline gas sympo- 
sium. 

The high pressure slagging gasifier process was selected by 
Conoco for response to ERDA’s 1975 RFP for a pipeline gas 
demonstration plant. The process as selected is considered suitable 
for gasifying all types of coal to produce 950 Btu gas. The process is 
especially responsibe to the RFP specification for gasifying high- 
sulfur, caking, bituminous coals typical of the vast resources in the 
Eastern half of the United States. 


2064 (CONF-761064—, pp 517-531) Preliminary economic 
— of six processes for pipeline gas from coal. Detman, R.F. 
1976. 

From 8. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (18 Oct 1976). 

In Proceedings of the eighth synthetic pipeline gas sympo- 
sium. 

Several new processes for conversion of coal to pipeline gas 
are under development in the Joint ERDA-A.G.A. Coal Gasifica- 
tion Program. The potential of these processes for producing pipe- 
line gas more efficiently than those using existing technology has 
been predicted if their development is successful. An impartial 
analysis of these processes and a comparison with older technology 
is needed to evaluate their potential. An analysis will also provide 
indications of the order-of-magnitude of plant costs, raw material 
and water requirements, and problem areas that require attention in 
the process development of commercial plants. At this point in the 
development of these new processes, a conclusive comprehensive 
analysis is not possible. The pilot plants are just beginning operations 
or just completed operations to prove technical feasibility, but have 
not yet produced sufficient design data to firmly establish the pro- 
cess design of a commercial plant. Nevertheless, some preliminary 
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indication of how these processes compare with each other and with 
the older technology is considered desirable. Therefore, Braun has 
undertaken the preparation of such a preliminary analysis on the 
basis of the best design information available. This design data was 
supplied by process developers from bench scale experimentation or 
computer models of their process based on both theoretical and 
experimental information. In some cases, pilot plant data have since 
been produced that approximate the predictions of the process 
computer models. 


2065 (CONF-7510149—, pp 261-283) Status of the BI-GAS 
coal gasification pilot plant. Hull, D.E. (Phillips Petroleum Co., 
Homer City, PA). 1976. 

From 7. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (27 Oct 1975). 

In Proceedings of the seventh synthetic pipeline gas sympo- 
sium. 

The BI-GAS pilot plant is a grass-roots facility designed to 
convert 5 tons per hour of coal into pipeline quality gas. The BI- 
GAS process was developed as a result of Bituminous Coal 
Research's gas generator research and development program. The 
BI-GAS name came from the two-stage, entrained, super-pressure, 
oxygen-blown concept. The bid package was developed by the 
Koppers Company, Inc., in December 1971. The contract for design 
and construction of the plant was awarded to Sterns-Roger, Inc., of 
Denver, Colorado, July 11, 1972. Groundbreaking ceremonies were 
held on July 27, 1972. Design and construction have been in progress 
from that time until the present. The plant is in its final stages of 
construction at the present time with completion and acceptance 
expected to be in November and December. In November of 1974 
Phillips Petroleum Company of Bartlesville, Oklahoma, was award- 
ed the management contract for the research program. Phillips will 
in turn award a subcontract for operation and maintenance of the 
plant, and contract negotiations are currently underway with 
Stearns-Roger, Inc., for this phase of the work. Bituminous Coal 
Research, Inc., the prime contractor for the project, will act as 
consultant to Phillips in the fields of research program planning, 
analytical laboratory backup, computer programming, and data ac- 
quisition and evaluation. Recruitment and training of operations 
personnel is in progress at the present time. As soon as this process is 
completed, shakedown operations of the plant will begin. 


2066 (CONF-7510149—) Proceedings of the seventh synthetic 
pipeline gas symposium. (American Gas Association, Inc., Arlington, 
Va.; Energy Research and Development Administration, Washin, 
ton, D.C. (USA); International Gas Union, London, England (UK)). 
1976. 456p. Gas Association, Arlington, VA $50.00. 

From 7. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (27 Oct 1975). 

Eighteen papers on various aspects of coal gasification were 
abstracted separately. Four other papers have been abstracted previ- 
ously. (LK) 


2067 (CONF-7510149—, pp 23-27) AGA—ERDA—MPC pro- 
gram for materials for the gasification of coal. Schaefer, A.O. (Metal 
Properties Council, Inc., New York). 1976. 

From 7. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (27 Oct 1975). 

In Proceedings of the seventh synthetic pipeline gas sympo- 
sium. 

A brief review is presented on the activities of the Metal 
Properties Council, Inc. and of the American Gas Association. 
Organization charts are included. 


2068 (CONF-7510149—, pp 31-58) Selection of materials used 
in coal gasification plants. Howes, M.A.H. (IIT Research Inst., 
Chicago). 1976. 

From 7. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (27 Oct 1975). 

In Proceedings of the seventh synthetic pipeline gas sympo- 
sium. 

A large number of materials of construction are being evalu- 
ated for their resistance to different environments expected in var- 
ious components of coal gasification pilot plants. Several alloys have 
been found to be promising for application in the high temperature, 
high sulfur environment. The pilot plant exposure tests are now well 
under way with test coupons installed in three plants and plans made 
to include two others. Results are now available from the aqueous 
program, and a statistically designed test sequence is now being 
commenced. The erosion/corrosion test program is in the early 
stages, and three reactors are under construction. When the data 
become available and their reliability and long-term reproducibility 
characterized, the information will be an invaluable aid in designing 
and costing commercial coal gasification plants. 


2069 (CONF-7510149—, pp 87-96) COGAS progress report, 
1975. Hoy, H.R. (British Coal Utilization Research Associaton, Ltd., 
Leatherhead, Eng.); Eddinger, R.T. 1976. 





220 ENERGY RESEARCH ABSTRACTS 


From 7. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (27 Oct 1975). 

In Proceedings of the seventh synthetic pipeline gas sympo- 
sium. 

The Process is as shown. In the pyrolysis section, the raw oil 
is evolved and recovered. This oil then is hydrotreated to form 
synthetic crude oil or low-sulfur oil. The char from pyrolysis passes 
to the gasifier, where the carbon of the char reacts with steam to 
produce hydrogen and carbon monoxide. This syngas is compressed, 
purified, shifted, and methanated to form pipeline gas. Alternatively, 
if methanation is not used, a moderate-Btu fuel gas or synthesis gas 
can be produced. Ash is removed as a slag from the combustor. The 
char from pyrolysis is arn espcially good feedstock for gasification. 
The use of char avoids operating problems in the gasifier; many 
coals would tend to stick together in a fluidized gasifier, making it 
inoperable. The use of char avoids the problem of tar in the make 
gas, and the necessity to clean the gas and handle the small quantity 
of tar. The char produced in fluidized pyrolysis also appears to be 
more reactive in laboratory tests than chars produced by other 
means. In conducting its developmentalprogram, COGAS Develop- 
ment Company focused efforts on the design, construction, and 
operation of a pilot plant unit to test the gasification-combustion 
step. We also have carried out extensive process engineering studies, 
economic analyses and preliminary designs of a larger-scale pilot 
plant and of a commercial-scale facility. The plant is being operated 
by BCURA, Ltd. under contract to COGAS. This plant has a 
designed capacity of approximately 50 tons of char feed per day at 2 
atm abs, which is equivalent to 90 tons of coal per day to pyrolysis. 


2070 (CONF-7510149—, pp 129-143) Procedures for pricing 
synthetic pipeline gas from coal. Detman, R.; Skamser, R.O. (C. F. 
Braun and Co., Alhambra, CA). 1976. 

From 7. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (27 Oct 1975). 

In Proceedings of the seventh synthetic pipeline gas sympo- 
sium. 

In 1973, a task force of the National Gas Survey issued a 
report for the Federal Power Commission on the technology and 
economics of producing pipeline gas from coal. This technology is 
still under development in the joint US Energy Research and 
Development Administration, American Gas Association coal gasifi- 
cation program. The accounting procedures described in the FPC 
report are widely accepted for computing gas costs, but the cost 
projections have become outdated by rapidly changing economic 
conditions. The rate of inflation has become so unpredictable since 
the report was issued that little reliability can now be placed on such 
cost projections. However, comparative economic analyses by those 
procedures are still valid when referenced to equipment costs ob- 
tained at a specific time. It is also necessary to adjust quoted 
equipment prices to reflect inflation taking place before or after the 
reference date for price information. The technology for coal gasifi- 
cation is better understood than it was in 1973 and it is now possible 
to apply more specific ground rules to the comparative evaluation of 
the various processes. It is the purpose of this paper to identify basic 
assumptions and design criteria which will provide a consistent basis 
for economic evaluation. Eventual issue of Gas Cost Guidelines is 
contemplated as a standard for obtaining the cost of gas for any 
process that makes pipeline gas from coal. 


2071 (CONF-7510149—, pp 147-150) Demonstration plants 
program. Cochran, N.P. (Energy Research and Development Ad- 
ministration, Washington, DC). 1976. 

From 7. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (27 Oct 1975). 
In Proceedings of the seventh synthetic pipeline gas sympo- 
sium. 

The Demonstration Plants Program has as its overall objec- 
tive the development and demonstration of second-generation, ad- 
vanced coal conversion technology. The demonstration plants to be 
developed will be one-fourth to two-thirds the size of commercial 
plants. ERDA’s Demonstration Plants are designed to test advanced 
technology while proving their economic viability. The Synfuels 
Plants will utilize available, off-the-shelf technology and will be 
established to obtain experience and data in essentially non-technical 
areas, such as operating cost, environmental impacts, and regulatory 
considerations. The Demonstration Plants Program will lead the 
Synthetic Fuels Commercialization Program by about 1 to 2 years. 
To summarize the basic differences between the two programs, the 
Synthetic Fuels Program, now in the legislative stage, will provide 
the initial commercial production of fuels from coal, and be a major 
step toward the solution of non-technical problems. The Demonstra- 
tion Plants Program, on the other hand, will provide the data and 
the experience in applying advanced and improved synthetic fuel 
processes and technologies. 


2072 (CONF-7510149—, pp 179-188) Status of the Synthane 
process. Carson, S.E. (Lummus Co., Houston, TX). 1976. 

From 7. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (27 Oct 1975). 


ERA VOL. 3, NO. 2 


In Proceedings of the seventh synthetic pipeline gas sympo- 
sium. 

The Synthane process is a high-pressure coal gasification 
system developed by the Pittsburgh Energy Research Center of the 
US Energy Research and Development Administration. The process 
converts bituminous coal subbituminous coal, and lignite into a 
satisfactory substitute for natural gas, with a heating value of 950 
Btu’s per cubic foot. Synthane gas emerges under pressures of up to 
1000 pounds per square inch, ready to be fed directly into existing 
gas pipelines. The name is an acronym for synthetic methane. The 
important difference of Synthane from the existing technology is 
that by means of pretreatment, this process can utilize caking coals, 
as well as non-caking coals as the raw material. It was developed in 
response to a need posed by the existence of large deposits of caking 
coals in the Appalachian region of the Eastern United States. 


2073 (CONF-7510149—, pp 191-195) Availability of pressure 
vessel steels for coal gasification plants. Brooks, R.L. (Lukens Steel 
Co., Coatesville, PA). 1976. 

From 7. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (27 Oct 1975). 

In Proceedings of the seventh synthetic pipeline gas sympo- 
sium. 

A brief discussion is presented on the difficulties of the 
steelmaking industry in obtaining raw materials for the production of 
the types of steel needed for the construction of equipment needed 
for the gasification of coal. 


2074 (CONF-7510149—, pp 227-236) Improving the reliability 
of fossil energy plants by means of a failure analysis and reporting 
system. Frankel, H. (Energy Research and Development Adminis- 
tration, Washington, DC). 1976. 

From 7. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (27 Oct 1975). 

; In Proceedings of the seventh synthetic pipeline gas sympo- 
sium. 

The topic of this paper is one that has not been presented 
previously in the seven-year history of the Synthetic Pipeline Sym- 
posia. The subject is Failure Analysis Reporting which, as is shown, 
consists of an organized procedure for: reporting plant failures; 
conducting analyses of the failures; and initiating corrective action. 
This systematic, organized approach has not been discussed earlier, 
and it is a tribute to the gas industry that Research and Development 
in coal gasification has matured to a point where this topic can now 
be addressed. Failure reporting and the use of subsequent failure 
analyses and corrective actions are proven techniques that require no 
development and have had an impressive record of lowering product 
costs. They provide industry with real and significant payoffs. 


2075 (CONF-7510149—, pp 249-257) Financing coal gasifica- 
tion projects. Bellas, A.C. (Goldman, Sachs and Co., New York). 
1976. 

From 7. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (27 Oct 1975). 

In Proceedings of the seventh synthetic pipeline gas sympo- 
sium. 

The amount of capital that will have to be raised for a coal 
gasification project is huge. Estimates have been heard of up to 1.5 
billion dollars required for a gasification plant and the associated 
coal mines to produce 250 million cubic feet of gas a day. Conven- 
tional financing methods simply will not work. The conventional 
approach to financing a normal gas company project, such as a 
pipeline extension, is to roll the project into the company’s overall 
capital budget which the company would finance through its tradi- 
tional capital-raising techniques: from internal cash flow, from bank 
borrowings and by the sale of debt and equity securities. A lender's 
willingness to buy the debt of the company will depend upon his 
degree of confidence that the company as a whole will continue to 
generate revenues sufficient to cover debt service. When an unusual- 
ly large-scale project is involved, however, the individual project, 
itself, can materially change the business risks associated with the 
company and thereby affect the cost and availability of borrowed 
funds to the firm. Moreover, every company must maintain a certain 
percentage of equity funds in its capitalization. A full-scale coal 
gasification project would strain the capital-raising ability of even 
the largest gas company, especially when combined with the 
company’s other capital needs. One answer to this problem is for a 
company to spread the risks and money-raising difficulties by joining 
with others to build the gasification project. 


2076 (CONF-7510149—, pp 287-294) Coal research and the 
coal industry. Garavey, J.R.; Diehl, E.K. (Bituminous Coal Re- 
search, Inc., Pittsburgh). 1976. 

From 7. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (27 Oct 1975). 
; In Proceedings of the seventh synthetic pipeline gas sympo- 
sium. 


_ To achieve a full-size conversion plant of coal to pipeline 
quality gas throughout its useful life will require the commitment of 
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a large amount of coal, from 120 million tons upward to perhaps 
twice that amount. The economics of coal gasification would indi- 
cate that this should be amine-mouth operation, to minimize the cost 
of handling and transport coal. The number of sites in the East 
where it is possible to acquire 120 million tons or more of uncommit- 
ted coal in one continuous block, along with an ample water supply 
is quite limited. In the West, however, it is another story. Most of 
the nation’s coal reserves lie west of the Mississippi, far from coal’s 
traditional markets, and the reserves have been only slightly devel- 
oped. Logic tells us, therefore, that the vast western coal reserves 
will be where the action is in coal gasification. And more than logic 
says so, the American Gas Association says its survey has identified 
a sufficient number of sites which have adequate coal and water for 
gasification plants. There are some sites in the eastern part of the 
United States where coal resources are available for the growing 
market which will result from improvements in coal gasification 
technology. But, neither the East nor the West will be developed as 
a source of coal for gasification plants without some national policy 
relating to price regulation and environmental constraints. 


2077 (CONF-7510149—, pp 297-308) Progress in liquid phase 
methanation. Sherwin, M.B. (Chem Systems, Inc., Hackensack, NJ); 
Frank, M.E.; Blum, D.B. 1976. 

From 7. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (27 Oct 1975). 

‘ In Proceedings of the seventh synthetic pipeline gas sympo- 
sium. 

The past year has seen significant progress in the continued 
development of the liquid phase methanation (LPM) process. The 
basic concept of the process, use of an inert liquid to fluidize catalyst 
and remove reaction heat, has been extended to handle not only the 
methanation reaction, but also the combination of the methanation 
reaction with the water-gas shift reaction. This new concept, desig- 
nated LPM/S, liquid phase methanation/shift, has been demonstrat- 
ed in our bench scale experimental unit. The experimental program 
during the past year has focused on this concept and we have been 
able to test several different catalysts and liquids with gas feeds 
having hydrogen to carbon monoxide ratios ranging from less than 
1:1 to 3:1; the latter being the gas feed for the methanation reaction 
alone. As reported last year, experimental runs in the larger Process 
Development Unit were successfully completed for the LPM reac- 
tion. The PDU will be reactivated in the beginning of 1976 to run 
the LPM/S reaction. Construction of the LPM pilot plant is essen- 
tially complete. The skid-mounted unit has been built at a 
fabricator’s shop in Texas City, Texas and is presently in the midst of 
final checkout and testing before disassembly and shipment to the 
designated coal gasification site. The two planned destinations are 
still IGT’s HYGAS pilot plant in Chicago and Conoco’s CO: 
Acceptor pilot plant in Rapid City. This paper reviews the status and 
plans for the LPM pilot plant and then presents experimental results 
and plans for the LPM/S concept. 


2078 (CONF-7510149—, pp 359-369) Trace element composi- 
tion and disposal of gasifier ash. Beckner, J.L. (Peabody Coal Co., St. 
Louis ). 1976. 

From 7. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (27 Oct 1975). 
In Proceedings of the seventh synthetic pipeline gas sympo- 
sium. 

Increased coal use by power plants and the development of a 
commercial coal gasification industry to meet the energy goals of 
Project Independence will result in signigicant quantities of solid 
waste to be discarded. Composition of power plant ash is fairly well 
established and the effects on the environment of burial of it appear 
insignificant. Less is known about even how much solid waste will 
be produced by coal gasification, and less yet about its composition. 
It appears far too early to establish environmental regulatory con- 
trols for the coal gasification industry. Further, experimenters should 
consider the amount of effluent produced as an operating parameter 
during development. Finally, a wide exchange of data on trace 
elements in coal gasification ash needs to be encouraged. 


2079 (CONF-7510149—, pp 387-399) High pressure gasifica- 
tion under slagging conditions. Hebden, D. (British Gas Corp., 
London). 1976. 

From 7. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (27 Oct 1975). 
In Proceedings of the seventh synthetic pipeline gas sympo- 
sium. 

Gasification of coal primarily involves the reaction of steam 
with carbon to produce carbon monoxide and hydrogen, with sec- 
ondary reactions producing carbon dioxide and methane. The prima- 
ry reaction is endothermic and requires heat to support it at an 
appropriate kinetic level. While the secondary reactions are exother- 
mic, they can only make a small contribution to the heat requirement 
of the primary gasification reactions. The bulk of this heat require- 
ment can be provided in a number of ways, for example directly as 
the heat by combustion of some of the fuel in oxygen. The gasifica- 
tion of coal also involves the separation and removal of ash from the 
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reaction system, an operation with which the conduct of gasification 
must be compatible. The ash can be separated and removed in a 
number of ways, as a dry unfused granular material, as sintered 
granules or as a liquid slag. This paper deals with fixed bed gasifica- 
tion in steam and oxygen under pressure and in particular with a 
development of the Lurgi gasifier which, by allowing it to be 
operated under slagging conditions, greatly extends its capability to 
gasify coals of a wider range at higher efficiencies and at greatly 
increased outputs. The development is a natural evolution of the 
traditional Lurgi gasifier which it complements. 


2080 (CONF-7510149—, pp 403-412) Evolutionary nature of 
the national program in coal research. Zahradnik, R.L. (Energy 
Research and Development Administration, Washington, 1 1976. 

From 7. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (27 Oct 1975). 

In Proceedings of the seventh synthetic pipeline gas sympo- 
sium. 

A discussion is presented on advancements in coal liquefac- 
tion; coal gasification to produce low Btu gas; and power and 
combustion. Major projects are presented listing contract value, 
contractor, location, and key events. 


2081 (CONF-7510149—, pp 7-19) CO» acceptor process pilot 
plant, 1975, Rapid City, South Dakota. Fink, C.; Curran, G.; Sud- 
bury, J. 1976. 

From 7. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (27 Oct 1975). 

In Proceedings of the seventh synthetic pipeline gas sympo- 
sium . 

The CO: Acceptor Process, a fluidized bed system to convert 
lignite or subbituminous coal to pipeline gas, is undergoing testing on 
a pilot plant scale at Rapid City, South Dakota. The demonstration 
program is being carried out by Conoco Coal Development Compa- 
ny under contract with the Energy Research and Development 
Administration and the American Gas Association. A schematic 
diagram of the CO. Acceptor Process is shown. There are two 
fluidized bed reactors, a gasifier, and a regenerator which operate at 
a pressure of 150 psig. Lignite or subbituminous coal is fed to the 
bottom of the gasifier where, after rapid hydrodevolatilization, gasi- 
fication of fixed carbon with steam occurs. The gasifiier temperature 
is in the range of 1480 to 1550°F. Heat for the gasification reactions 
is supplied by a circulating stream of lime-bearing material called 
acceptor. The acceptor, which can be either limestone or dolomite, 
supplies heat needed for gasification principally by the exothermic 
COz acceptor reaction. The CO: acceptor reaction is reversed in the 
regenerator at about 1850°F where heat is supplied by burning the 
residual char from the gasifier with air. Ash is removed from the 
regenerator by elutriation and collected via an external cyclone and 
lockhopper system. Seals between the gasifier and regenerator are 
maintained by purged sandlegs of solids. Since the acceptor loses 
reactivity to the CO: acceptor reaction as it circulates between the 
reactors, some of the circulating inventory purposely is withdrawn 
from the gasifier and replaced with fresh stone makeup. The makeup 
is added to the acceptor which is returning to the regenerator. the 
acceptor which is returning to the regenerator. 


2082 (FE—1235-2) Packed bed reactor shape. Series No. I: C-1. 
Final report. Brenner, M.S.; Plummer, C.A. (Braun (C.F.) and Co., 
Alhambra, Calif. (USA)). Sep 1975. Contract EX-76-C-01-1235. 22p. 
Dep. NTIS, PC A02/MF AO1. 

A study is being made to determine the most economical 
shape to use for the shift conversion packed-bed reactor. The results 
of the study are presented. The basis for the study is the set of high 
pressure shift conversion operating conditions used in the Phase I 
Commercial Concept Design for the IGT HYGAS Steam-Oxygen 
process for Western coal. The conditions are as shown in Figure 1, 
the Process Flow Diagram 4568-201-117-XD-1, Revision 2, dated 
July 15, 1974. Three shift conversion reactor shapes are compared. 
They are spherical, horizontal, and vertical. Various combinations of 
length and diameter are used for the horizontal and vertical shapes. 
As an adjunct to this study, capital costs for both hot and cold shell 
designs were compared. Also ASME Section VIII Division 1 and 2 
designs were compared. These comparisons indicate that a refrac- 
tory-lined cold shell designed to Section VIII Division 2 of the 
ASME Code is the more economical design to use under the 
conditions of this study. Although all shapes considered in this study 
fall between 16 ft and 30 ft inside diameter, the results would appear 
to be valid for any reasonable catalyst volume comparison. The cost 
analysis of the various cold shell reactor configurations considered is 
presented. For the catalyst volume considered, the spherical reactor 
has both the lowest capital and operating costs. Accordingly, it is 
concluded that spherical reactor is the most economical high pres- 
sure shift converter shape to use in commercial concept designs. 
Accordingly, a spherical shape would be considered for high pres- 
sure concept zinc oxide sulfur guard and methanation reactors. 


2083 (FE—1513-64) Agglomerating burner gasification process: 
design, installation, and operation of a 25-ton-a-day process develop- 
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ment unit. Monthly progress report, August 1977. (Battelle Columbus 
Labs., Ohio (USA)). 8 Sep 1977. Contract EX-76-C-01-1513. 18p. 
Dep. NTIS, PC A02/MF AO1. 

This monthly report summarizes progress on the operation of 
the 25-ton/day coal gasification PDU to study the Agglomerating 
Burner Gasification Process. Also reported is work on the process 
engineering task and the activity on the turbine engineering study. 
Steel liners have been installed in the combustor and gasifier to 
prevent refractory spalls from upsetting solids circulation. Extensive 
solids circulation tests have been completed and a correlation relat- 
ing solids circulation rate to pressure loss in the vertical riser has 
been developed. The standard deviation of observed data from 
values calculated by this correlation is 0.19. Efforts to complete an 
a gasification run were retarded by failure of a section of 
steel pipe in the solids transfer line and failure of portions of the 
combustor distributor plate. Fabrication of the erosion test rig is 
complete and the unit is ready for hot-gas calibration. 


2084 (FE—1527-29) Gas generator research and development: 
TRI-GAS process. Quarterly report, January—March 1977. (Bitumi- 
nous Coal Research, Inc., Monroeville, Pa. (USA)). Apr 1977. 
Contract EF-77-C-01-1527. Sip. Dep. NTIS, PC A04/MF AOI. 

During the quarter, four devolatilization tests were conducted 
in Stage 1, Tests No. 21, 22, 23, and 24. The new system to control 
bed height functioned satisfactorily. Tests conducted at 875°F result- 
ed in free-flowing char of low volatile-matter content. One test, 
conducted at 1000°F, resulted in agglomeration of the bed. Follow- 
ing two preliminary tests, utilizing all three stages of the system, two 
tests were made in the integrated system to gain operating experi- 
ence. The first, Test No. 3S-1, was made to test the new char 
transfer system installed between Stages 2 and 3. During the 6-hr 
test, about 600 pounds of Rosebud seam coal were fed into Stage 1 
and transferred smoothly throughout the entire system. Test No. 3S- 
2 was made to gain experience with the integrated system under 
operating pressure and temperatures. The test was terminated after 
about 16 hr of operation. Installation of the new air compressor and 
its auxiliary dryer was initiated. Foundation construction has been 
completed and the units are installed. Piping and wiring are almost 
completed. Laboratory tests were made to determine reactivity and 
fluidizing characteristics of the Illinois No. 6 char produced in 
PEDU Test No. 22. 


2085 (FE—2295-T-2) Computer-aided industrial process design. 
Third quarterly progress report, December 1, 1976—February 28, 
1977. Evans, L.B.; Seider, W.D. (Massachusetts Inst. of Tech., 
Cambridge (USA)). Feb 1977. Contract EX-76-C-01-2295-009. 123p. 
Dep. NTIS, PC A06/MF AOl1. 

The objective of this project is to develop ‘an advanced 
computing system for process engineering to be used in the study of 
fossil energy conversion processes. The system, to be completed 
over three years, has been tentatively named ASPEN (Advanced 
System for Process Engineering). It is intended to provide ERDA 
with a rapid and consistent means of performing its process evalua- 
tion function. A summary is presented of progress in the second 
_— the project for the period December 1, 1976 to February 

, 1977. 


2086 (FE—2434-8) Pipeline gas from coal-hydrogenation (IGT 
hydrogasification process) Project 9000 quarterly report No. 2, Octo- 
ber 1—December 31, 1976, (Institute of Gas Technology, Chicago, 
Ill. (USA)). 1976. Contract EX-76-C-01-2434. 35p. Dep. NTIS, PC 
A03/MF AOI. 

This quarter was highlighted by the completion of tests with 
subbituminous coal. The four runs made with this coal are summa- 
rized in a table. (EJH) 


2087 (FE—2434-12) Pipeline gas from coal-hydrogenation (IGT 
hydrogasification process). Project 9000 quarterly report No. 3, Janu- 
ary 1—March 31, 1977. (Institute of Gas Technology, Chicago, III. 
(USA)). May 1977. Contract EX-76-C-01-2434. 60p. Dep. NTIS, PC 
A04/MF AOl1. 

After modifications and improvements to the plant, the first 
hydrogasification test with Peabody No. 10 mine bituminous coal, 
Test 59, was conducted. A coal feed rate of 2.3 tons/hr was 
achieved, and the final results of this test are presented. Two leaks 
forced termination of the test before steady-state operation could be 
attained. A light-oil stripper flow test was carried out, and a surge 
pot will be installed to improve operation of the light-oil stripper. 
An oil circulation test of the liquid-phase methanation unit was 
completed, as well as a leak test of the entire unit. A motorized 
nuclear level gauge lifting device was installed and calibrated, and 
the oil heater was checked out completely. An LDI Catalyst Co. 
catalyst, LDI X-826, was tested in the IGT fixed-bed process devel- 
opment unit (PDU) and found to be as active and as durable as other 
high-activity catalysts tested previously. A method for reducing the 
catalyst was developed and is presented. The results of several 
months of material testing of refractories are given in the Appendix. 
These results show that high-alumina refractories with calcium- 
aluminate bonds perform more satisfactorily in a condensing acid-gas 
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atmosphere under given conditions than a material with phosphate 
bonds would. The final results of two process development unit tests 
of the steam/oxygen gasification of Peabody No. 10 mine coal are 
presented here. These tests show that the coal yielded carbon 
conversions of approximately 88% at 1820°F. A fluidization curve 
for pretreated Peabody coal is also presented. 


2088 Process and apparatus for producing char and co-products 
from coal and the like. Singh, A.D. US Patent 4,039,392. 2 Aug 1977. 
Filed date 27 May 1975. 8p. 

In accordance with the present invention an ——- and 
process are disclosed wherein coal or peat or lignite is first transmit- 
ted to a devolatilizer from which tar and fuel gas are removed for 
transmission to a separator and recovery system, from which by- 
products are obtained and sulfur-free fuel gas is transmitted to the 
steam boiler. Char is recirculated between the devolatilizer and a 
heat generator. In one form of the invention a fraction of the char 
discharge from the devolatilizer is transmitted to a gasifier for 
gasification and complete sulfur extraction, and another fraction in 
readily combustible form is transmitted to the steam boiler for use. In 
another form of the invention the complete output of the devolati- 
lizer is transmitted to the gasifier wherein a fraction is gasified and 
another fraction is transmitted to the steam boiler. The proportion of 
the fractions may be controlled to thereby control the overall sulfur 
emission of the system. 4 figures. 


2089 Process for the selective removal of hydrogen sulfide from 
hot coal gasification gases. Steiner, P. (to Foster Wheeler Energy 
Corp.). US Patent 4,039,619. 2 Aug 1977. Filed date 4 Nov 1975. 4p. 

A continuous process is described for the selective removal of 
hydrogen sulfide from a mixture of hot coal gasification gases 
containing hydrogen sulfide by contacting such mixture in a reaction 
or desulfurizing zone at an elevated temperature with a nickel- 
containing material whereby the nickel reacts with the hydrogen 
sulfide to form solid compounds from which the nickel content can 
be regenerated by oxidation and recycled back to the reaction zone, 
thereby effectively removing hydrogen sulfide from the hot gas 
mixture. 10 claims, no drawings. 


2090 British gas may have hit the jackpot with a gasification 
plant. Willingham, G. Engineer; 245: No. 6328, 30(7 Jul 1977). 

A license to operate a coal gasifier which was almost shelved 
by the British has now been taken out by an American consortium. 


2091 Sponge iron production with coal-derived gas by ” Koppers- 
Totzek” process. Staege, H. Glueckauf; 113: No. 8, 416-420(21 Apr 
1977). (In German). 

Survey of iron ore reduction plants operating with gas is 
followed by analysis of gas production combined with reduction. 
Raw gas manufacture and purification, and direct reduction methods 
are described and costs are calculated. 7 refs. 


2092 Assessing coal samples from spontaneous combustion cav- 
erns in view of underground gasification. Krauss, U.; Schilling, H.D. 
Glueckauf-Forschungsh.; 38: No. 1, 19-22(Feb 1977). (In German). 

Sampling and analysis and temperature changes are discussed. 
Cavern formation, nitrogen adsorption, and pore volume are ana- 
lyzed. It is found that partial gasification in caverns results from 
mine run accumulated on the floor. 5 refs. 


2093 Modern high-pressure synthesis plants. Witschakowski, 
W. Verfahrenstechnik (Mainz); 10: No. 7/8, 486-489(Jul 1976). (In 
German). 

A survey is presented of modern single-line plants and the 
different process steps synthesis gas production, synthesis gas com- 
pression, and high-pressure synthesis. Problems concerning manufac- 
ture, transport, erection and operation are reported on. Future 
prospects of synthesis plants are discussed. 


LIQUEFACTION 
REFER ALSO TO CITATION(S) 2048, 2050, 2080, 2085, 2107, 2763 


2094 (EPRI-AF—417) Characterization of mineral matter in 
coals and coal liquefaction residues. Annual report. Walker, P.L. Jr. 
(Pennsylvania State Univ., University Park (USA). Dept. of Material 
Sciences). Jun 1977. 137p. Dep. NTIS, PC A07/MF AO1. 

The aim of this investigation is to characterize the organic 
and mineral fractions of coals and coal liquefaction residues. Rela- 
tionships are sought between the composition and properties of these 
components and the behavior of specific coals during liquefaction. 
Characterization is achieved by a wide range of techniques. These 
methods include: optical and scanning electron microscopy, x-ray 
diffraction, infrared spectroscopy, chemical analyses, magnetic mea- 
surements, and particle size analysis. From an investigation of the 
composition of coals and residues, it has been shown that most of the 
mineral components remain essentially unchanged during liquefac- 
tion. The major exceptions are the reduction of pyrite to pyrrhotite 
and the production of calcium salts from exchangeable calcium 
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cations contained within low rank coals. Petrographic examination 
of the residues reveals the presence of unreacted macerals and 
insoluble carbonaceous components produced by the degradation of 
reactive macerals. The precise distribution of these components is a 
function of the feed coal and the process in which it was used 
(Solvent Refining or H-Coal). From an investigation into the compo- 
sition of solids removed from liquefaction reaction vessels, it is 
shown that they are composed of two distinct components: one, a 
carbonaceous, coke-like material and the other, inorganic in nature. 
The coke-like solids are produced by dehydrogenation and conden- 
sation reactions of organic precursors. In the case of liquefaction of 
low rank coals, inorganic solids are produced by the reaction of 
exchangeable calcium cations with carbon dioxide. For higher rank 
coals, these solids are predominantly composed of pyrrhotite, quartz, 
calcium salts, all intimately associated with carbonaceous phases. 
Knowledge of the formation of these reactor solids is important as 
their presence constitutes a definite processing problem for noncata- 
lytic hydrogenative coal liquefaction. 


‘2095 (EPRI-AF—502) Indirect measurement of particle associ- 
ation effects in coal derived liquids by x-ray photography. Final report. 
Henry, J.D. Jr.; Verhoff, F.H. (Electric Power Research Inst., Palo 
Alto, Calif. (USA)). Aug 1977. 79p. Dep. NTIS, PC A05/MF AO1. 

Particle association in coal derived liquids results in increased 
settling rates of the mineral matter of particles. Particle association 
can be caused by solvent addition or by chemical additives such as 
flocculating and charge neutralization agents. The principal difficul- 
ty associated with earlier investigations of particle association effects 
in coal liquids has been the problem of observing the settling 
velocity of the treated particles. In virtually all cases, this has been 
accomplished by using a settling column and directly sampling the 
mineral matter at various positions along the column as a function of 
time. The direct sampling can cause disturbances of the settling 
particles. The samples are then subjected to various solvent wash- 
ings, normally at room temperature which can also obscure the 
results. A settling column has been developed which can be used in 
conjunction with x-ray photographs to follow the settling of mineral 
matter particles. The mineral matter attenuates the x-rays to a much 
greater extent than the coal derived liquid. The coal derived liquid 
and solvent or chemical additives are contacted in external autoclave 
and transferred at temperature to the high temperature settling 
system. The system can be operated at temperatures as high as 600°F 
and at pressures as high as 400 psig. The system permits observation 
of the initial settling rate and the accumulation of the compaction 
region in the bottom of the settling chamber without direct sampling 
or other interuption of the process. Data are presented on the 
particle association effects of a variety of additives. The influence of 
additive dose, temperature, and mixing conditions are discussed. 


2096 (FE—1534-46) Chemicals from coal. Quarterly technical 
progress report, January—March 1977. Peters, B.C. (Dow Chemical 
Co., Midland, Mich. (USA). Hydrocarbons and Energy Research 
Lab.). 21 Apr 1977. Contract EX-76-C-01-1534. 15p. Dep. NTIS, PC 
A02/MF AO0O1. 

The objective of this contract is to conduct laboratory studies 
in metal reactors and perform computer simulations to provide 
comparative data from which will be estimated preliminary capital 
requirements and operating costs for a commercial plant which 
would use coal liquefaction products for the production of useful 
aliphatic and aromatic compounds. Reforming of the two pass 
hydrotreated SRC II (A-1) straight run naptha was completed. 
Analytical scans and data workup for this material have been com- 
pleted and are presented. The COED interim report is completed 
and work on the H-Coal is progressing. 


2097 (FE—1534-48) Chemicals from coal. Interim report for 
HRI H-Coal. Peters, B.C. (Dow Chemical Co., Midland, Mich. 
(USA). Hydrocarbons and Energy Research Lab.). 11 May 1977. 
Contract EX-76-C-01-1534. 107p. Dep. NTIS, PC A06/MF AOl. 

Results of an investigation to determine the suitability of the 
HRI H-Coal Syncrude as a petrochemical feedstock are reported. A 
sample of the whole crude was distilled into four straight run 
fractions; IBP-350°F naphtha, 350-550°F mid-distillate, 450-800°F 
vacuum gas oil, and 850-FBP°F resid. Laboratory studies in metal 
reactors and computer and mathematical simulations were per- 
formed to provide overall material balance data for a conceptual 
plant. The naphtha was subjected to hydrotreating and reforming 
studies. The mid-distillate was hydrocracked to produce more naph- 
tha which was further processed by hydrotreating and reforming. 
The vacuum gas oil was hydrocracked to produce more hydrocrack- 
ate naphtha which was mathematically hydrotreated and reformed. 
Steam coil cracking of the various naphtha and mid-distillate frac- 
tions was also performed to evaluate their potential as feedstocks for 
direct olefin production. None of the fractions surveyed was very 
attractive as an ethylene cracker feed. The reformate from each of 
the three distillates was then mathematically hydrodealkylated so 
that each fraction was converted to a product slate consisting of 
methane, LPG's, benzene, and fuel, along with the total hydrogen 
consumed. The value of the products obtained per 100 pounds of 
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each distillate was $10.06, $8.12, and $6.91 for the naphtha, mid- 
distillate, and vacuum gas oil respectively. Based on these values, 
and the difficulties encountered in recovering the gas oil, it was 
concluded to be economically unattractive as a petrochemical feed- 
stock. The high aromatic yield obtained from the straight run and 
hydrocrackate naphthas, however, make these fractions very attrac- 
tive as petrochemical feedstocks. 


2098 (FE—2353-1) EDS coal liquefaction process development: 
phase IIIA. Monthly technical progress report, January—July 1976. 
Fant, B.T. (Exxon Research and Engineering Co., Baytown, Tex. 
(USA)). Sep 1977. Contract EY-76-C-01-2353. 55p. Dep. NTIS, PC 
A04/MF AO1. 

The one-ton/day Coal Liquefaction Plant (CLPP) was oper- 
ated with Illinois Coal. Acceptable material balances were obtained, 
and yields were in good agreement with previously established yield 
patterns from the 50- and 100-lb/day Recycle Coal Liquefaction 
Units (RCLU). The CLPP was shut down, and both RCLU units 
were brought up for process variable studies on Illinois coal. A 
strong functional dependence of recycle solvent quality on coal 
conversion over a broad range of solvent quality was established. 
Extensive studies on the single-pass bench-scale hydrogen units 
showed that Ni/Mo catalysts are twice as active as Co/Mo catalysts 
for hydrogenation of EDS recycle solvent. A new 15-lb/day con- 
tinuous Once-Through Coal Liquefaction Unit (OTCLU) has been 
designed, constructed, and satisfactorily tested. A semi-empirical 
kinetic model of liquefaction yields from Illinois coal has been 
expanded to include recent results from high-severity liquefaction 
experiments. The 2-lb/hr Continuous Stirred Coking Unit (CSCU) 
has been used to study yields from once-through fluid coking of 
liquefaction bottoms as a function of major coking process variables. 
A number of engineering technology studies have been initiated to 
assure that the equipment and engineering data needed for a safe, 
operable, and reliable EDS commercial plant are identified and 
developed. 


2099 Process for producing fluid fuel from coal. Hyde, R.W.; 
Reber, S.A.; Schutte, A.H.; Nadkarni, R.M. (to Arthur D. Little, 
Inc.). US Patent 4,039,424. 2 Aug 1977. Filed date 29 Mar 1976. 12p. 

A process for producing fluid fuel from coal is described. 
Moisture-free coal in particulate form is slurried with a hydrogen- 
donor solvent and the heated slurry is charged into a drum wherein 
the pressure is so regulated as to maintain a portion of the solvent in 
liquid form. During extraction of the hydrocarbons from the coal, 
additional solvent is added to agitate the drum mass and keep it up to 
temperature. Subsequently, the pressure is released to vaporize the 
solvent and at least a portion of the hydrocarbons extracted. The 
temperature of the mass in the drum is then raised under conditions 
required to crack the hydrocarbons in the drum and to produce, 
after subsequent stripping, a solid coke residue. The hydrocarbon 
products are removed and fractionated into several cuts, one of 
which is hydrotreated to form the required hydrogen-donor solvent 
while other fractions can be hydrotreated or hydrocracked to pro- 
duce a synthetic crude product. The heaviest fraction can be used to 
produce ash-free coke especially adapted for hydrogen manufacture. 
The process can be made self-sufficient in hydrogen and furnishes as 
a by-product a solid carbonaceous material with a useful heating 
value. 3 figures. 


2100 Process for producing fluid fuel from coal. Schutte, A.H. 
(to Arthur D. Little, Inc.). US Patent 4,039,426. 2 Aug 1977. Filed 
date 2 Feb 1976. 12p. 

A process for producing fluid fuel from coal using a hydro- 
gen-donor solvent as an extractant is described. Moisture-free pre- 
heated coal in particulate form is contacted in a drum with hot 
solvent to extract the hydrocarbons therefrom. Subsequently, the 
pressure is released to vaporize the solvent and at least a portion of 
the hydrocarbons extracted. The temperature of the mass in the 
drum is then raised under conditions required to crack the hydrocar- 
bons in the drum and to produce, after subsequent stripping, a solid 
coke residue. The hydrocarbon products are removed and fraction- 
ated into several cuts, one of which is hydrotreated to form the 
required hydrogen-donor solvent while other fractions can be hy- 
drotreated or hydrocracked to produce a synthetic crude product. 
The heaviest fraction can be used to produce ash-free coke especial- 
ly adapted for hydrogen manufacture. The process can be made self- 
sufficient in hydrogen and furnishes as a by-product a solid carbona- 
ceous material with a useful heating value. 26 claims, 1 figure. 


2101 Kinetics of heterogeneously catalyzed coal hydroliquefac- 
tion. Ruether, J.A. (US ERDA, Pittsburgh, Pa). Ind. Eng. Chem., 
Process Des. Dev.; 16: No. 2, 249-253(Apr 1977). 

The heterogeneously catalyzed hydroliquefaction of coal in a 
vehicle oil under conditions similar to those employed in the 
SYNTHOIL process is investigated. The model of S. Weller et al. 
that considers coal liquefaction to occur in two steps, coal yields 
asphaltene yields oil, is extended by considering asphaltene be a 
hydrogen donor solvent of variable hydrogen composition. New 
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data show that coal conversion occurs via catalyzed and uncatalyzed 
reactions, which appear to be coupled. 14 refs. 


PYROLYSIS AND CRACKING 
REFER ALSO TO CITATION(S) 2122, 2133 


2102 (BNL—22912) Economic analysis of flash hydropyrolysis 
process plant. Bhatt, B.; Fallon, P.T.; Steinberg, M. (Brookhaven 
National Lab., Upton, N.Y. (USA)). May 1977. Contract EY-76-C- 
02-001. 19p. Dep. NTIS, PC A02/MF AO1. 

A mathematical model is developed for economic evaluation 
of the Flash Hydropyrolysis Process Plant for conversion of lignite 
to chemical feedstocks and pipeline gas at various process condi- 
tions. A process flow sheet described previously is taken as a basis 
for the mathematical model. 


2103 Novel concept for improved pyrolysis feedstock produc- 
tion. Stambaugh, E.P.; Feidmann, H.F.; Liu, K.T.; Sekhar, K.C.; 
Chauhan, S.P.; Oxley, J.H. (Battelle Columbus Labs., OH). Prepr., 
Div. Pet. Chem., Am. Chem. Soc.; 22: No. 1, 44-51(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

Using hydrothermally treated coals as pyrolysis feedstock 
allows the production of higher value char, higher quality liquid 
products, and an intermediate Btu gas which should have a very 
significant effect on the economics of producing hydrocarbon liquids 
from coal. The utilization of a hydrothermal processing step to 
produce a pyrolysis feedstock also allows a considerable reduction in 
technical problems by eliminating the tendency of coal to swell or 
cake. This, in turn, will greatly simplify the design of pyrolysis 
reactors by eliminating the need to preoxidize, mix the coal with 
char, feed the coal into an entrained system, or run with several 
interconnected stages. Also, such treatment allows the use of even 
highly caking eastern coals in pyrolysis operations. Pyrolysis can be 
conducted at a lower temperature, which means greater thermal 
efficiencies should be achieved and the problems associated with 
providing the pyrolysis heat should be substantially reduced. 


2104 Study of the substance and petrographic compositions of 
the products of the thermal degradation of coals. Elenskii, F.Z.; 
Chernyshov, Yu.A.; Belichenko, A.G.; Savchuk, S.V.; Grinval'd, 
M.A. (Zaporozhye "Coke and Chem Fact, Ukr SSR). Solid Fuel 
Chem. (USSR) (Engl. Transl.); 10: No. 3, 19-26(1977). 

The petrological characteristics of the liquid and solid prod- 
ucts of the thermal degradation of caking coals in a centrifugal field 
are given. The homogeneity of the vitreous matter of the liquid 
(nonvolatile) component of the plastic mass and the inhomogeneity 
of the solid matter retained on a sieve have been shown. The 
reflectance of the microcomponents in the liquid fraction of the 
plastic mass and the solid residue increase in comparison with the 
initial coals, which shows changes in their organic matter in the 
process of thermal degradation. 8 refs. 


2105 Transformations of humic coals in metamorphism. Lapin, 
A.A. (Donbass Sci-Res Lab, USSR). Solid Fuel ey (USSR) 
(Engl. Transl.); 10: No. 3, 27-34(1977). 

An interpretation is presented of the shape of the coalification 
line on a plot of C/sub O/ versus C/H (at.) which show that the 
coalification of humic coals consists of three stages differing in the 
direction and scale of thermal degradative reactions and the other 
reactions caused by them in the transformation of the molecular 
associations composing their organic mass. In the first stage--the 
stage of the formation of coal containing up to 80% of carbon-- 
carboxy-group-eliminating reactions and dehydrogenation and poly- 
condensation reactions associated with them were predominant. In 
the stage from gas to lean caking coals, inclusive (second stage), in 
addition to the action of thermal degradation in various directions 
the synthesis of hydrocarbons from mixtures of gases consisting of 
Hz, CO, and CO» took place with the participation of the mineral 
impurities as catalysts. In the third stage of purification, the stage of 
lean coals and anthracite, the formation of their supermolecular 
structure took place. 13 refs. 


SOLVENT EXTRACTION 
REFER ALSO TO CITATION(S) 2080, 2099, 2100 


2106 (FE—-496-138) Solvent refined coal (SRC) process. 
Monthly report, July 1977. (Pittsburg and Midway Coal Mining Co., 
Merriam, Kans. (USA)). Sep 1977. Contract EX-76C-01-0496. 15p. 
Dep. NTIS, PC A02/MF AO1. 

The progress of the Solvent Refined Coal(SRC) Project by 
the Pittsburg and Midway Coal Mining Co., at the SRC Pilot Plant 
at Fort Lewis, Washington, and the P and M Laboratory in Mer- 
riam, Kansas for the Energy Research and Development Adminis- 
tration for the month of July 1977 is reported. During July, the Fort 
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Lewis Pilot Plant processed a blend of Kentucky 9 and 14 coal 
during 25 days of operation in the SRC II mode. One SRC II 
material balance run was completed during this period. Three SRC 
II runs to explore the effect of varying pressure were made at the 
Merriam Laboratory. 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 2035, 2131 


2107 Petrochemical feedstocks from coal. O'Hara, J.B.; Becker, 
E.D.; Jentz, N.E.; Harding, T. rae h M. Parsons Co, Pasadena, 
Calif). Chem. Eng. ’Prog.; 73: No. 6, 64-72(Jun 1977). 

This paper discusses the possibility of substitution of coal 
conversion products for naphta-gas oil range as feeds for the manu- 
facture of petrochemical hydrocarbons. It is demonstrated that the 
introduction of coal conversion as an important feedstock supplier 
could affect the future structure of the petrochemical industry. This 
article suggests ways in which coal conversion plus supporting 
process steps can be used to supply petrochemical feedstocks and 
petrochemicals. During hydroliquefaction coal conversions, light 
hydrocarbons and aromatic-rich liquids are produced and can be 
processed to yield desirable feedstocks. Fischer-Tropsch conversion 
can also be made to produce light hydrocarbons, and in this case, 
heavier liquids that are aliphatic in nature. Projected yield structures 
have been presented, and a conceptual complex is described which 
uses these products to produce ethylene, BTX, and a number of fuel 
and chemical products. Results of preliminary analysis work to date 
provide a base for more detailed technical and economic analysis of 
this potentially important extension of the results of the current 
national priority ERDA-sponsored fuels-from-coal development 
program. 21 refs. 


2108 Use of zone melting for purifying aromatic products of the 
by-product coke industry. Sobolevskii, A.L.; Rode, V.V.; Usachev, 
V.F. (Inst of Combust Miner, USSR). Solid Fuel Chem. (USSR) 
(Engl. Transl.); 10: No. 3, 100-104(1977). 

The zone purification of products of the by-product coke 
industry is considered. The influence of various factors on the 
purification of the compounds investigated has been studied. It has 
been shown that the efficiency of zone melting depends on the 
physicochemical properties of the compounds undergoing purifica- 
tion and on the conditions of performing the process. A graphical 
method is proposed for calculating the number of passes necessary 
for performing zone refining using a broad zone. The optimum 
conditions for the zone purification of the aromatic compounds 
studied, giving purities of not less than 99.9 mol.% have been found. 
12 refs. 


2109 Composition of the brown-coal wax obtained from the 
coals of the Grachevka deposit. Ter-Akopyants, L.D.; Polovnikova, 
1.A. (All-Union Pet Sci Res Inst of Geol Explor, USSR). Solid Fuel 
Chem. (USSR) (Engl. Transi.); 10: No. 4, 54-61(1976). 

he results are presented of investigations on the composition 
of the brown-coal wax obtained by extraction from the brown coals 
of the new Grachevka deposits discovered in the Kaliningrad 
Region. The investigation was performed by a specially developed 
scheme and by a combined procedure includng the use of methods of 
petrochemical bituminology. The composition and structures of frac- 
tions of the deresinified wax and the resin were investigated by a 
group of physicochemical methods in combination with IR spec- 
trometry. It has been established that the deresinified wax includes 
hydrocarbons, alcohols, fatty acids, and esters with long paraffinic 
chains. Oxygen-containing compounds predominate in the resin. 8 
refs. 


2110 Preparation of a modified coal-alkali reagent resistant to 
spontaneous ignition on storage and transport. Zabramnyi, D.T-.; 
Pobedonostseva, O.I.; Pobedonostseva, N.I.; Gumarov, R.; Mirza- 
liev, D. (Inst of Chem, Uzb SSR). Solid Fuel Chem. (USSR) (Engl. 
Transl.); 10: No. 4, 62-64(1976). 

The coal-alkali reagent is produced on the industrial scale in 
the Semenovka montan wax factory from brown coal of the Alek- 
sandriya deposit after the extraction of the bitumens from it. The 
extracted coal with a moisture content of 25-30% is stirred with a 
concentrated solution of caustic soda for 25-30 min. During this time 
the temperature rises spontaneously to 40$degree$C and in this form 
it is sent to a bunker from which it is weighed into 30-kg paper sacks. 
In the sacks, the temperature continues to rise and if they are piled 
into a heap or loaded into a wagon spontaneous ignition may take 
place in some cases. In this paper some possibilities for elimination of 
self-ignition are discussed. As one of the methods of increasing the 
resistance of the CAIR to spontaneous ignition, a method of chemi- 
cal modification with the replacement of the most active centers of 
the molecule by sulfomethyl groups is proposed. The sulfomethyl 
derivatives are characterized by a change in the ignition tempera- 
ture. 12 refs. 
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2111 Mechanism of coke formation in the process of obtaining 
furnace blacks from liquid hydrocarbon raw materials. Tsekhanovich, 
M.S.; Surovikin, V.F.; Palina, L.A.; Smidovich, E.V.; Galiakbarov, 
M.F. (All-Union Sci-Res Inst of Tech Carbon). Solid Fuel Chem. 
(USSR) (Engl. Transl.); 10: No. 4, 70-73(1976). 

The mechanism of coke formation in reactors for obtaining 
carbon black from liquid raw material is considered. On the basis of 
the results of X-ray structural analysis and optical and electron 
microscopic investigations of the particules of grit (coke) the hy- 
pothesis has been put forward that the grit is formed in the coking of 
drops of unevaporated fuel on the refractory surface. 14 refs. 


2112 Adsorbents for the purification of effluents from the coals 
of Kirghizia. Grebennikov, V.S.; Berezkina, Z.A. (Kirghiz Sci-Res 
Dep of Energy, USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 10: 
No. 4, 94-99(1976). 

Results of an experimental study are presented which show 
that the brown and canne! coals of Kirghizia can be used for the 
production of effective adsorbents. Pulverulent adsorbents of the 
type of clarifying active carbons have been obtained from the brown 
coals and strong granular adsorbents from the cannel coals. The 
optimum conditions of carbonization and activation for the active 
coals obtained with a high sorption capacity for tributyl phosphate, 
the dichromate ion, and dyes of organic origin have been deter- 
mined. 4 refs. 


2113 Stochastic connection of the main parameters of the com- 
position and properties of coal pitches from ature 
coking tar. Turenko, F.P.; Kuz'mina, N.A.; Shevchenko, LD. (Pol- 
zunov Altai Polytech Inst). Solid Fuel Chem. (USSR) (Engl. Transl.); 
10: No. 4, 100-102(1976). 

In the reported experiments, pitches with various softening 
temperatures have been obtained from the electro-precipitated tar 
from the medium-temperature coking of Cherenkhovo coals. Regres- 
sion equations between the main parameters of composition and 
properties of the pitches obtained have been calculated. 8 refs. 





2114 Density and molar volume of condensed aromatic hydro- 
carbons. Gurevich, B.S. (East Sci-Res Inst of Coal Chem). Solid Fuel 
Chem. (USSR) (Engl. Transl.); 10: No. 4, 123-125(1976). 

In the reported study, the dependence of the density and 
molar volume of the main compounds of coal tar of the benzene 
series--condensed aromatic hydrocarbons--on the molecular weight, 
carbon content, boiling point, molecular refraction, and other char- 
acteristics has been investigated. Formulas are put forward for 
calculation. Some features found for fractions of coal tar are ex- 
plained. 4 refs. 


PROPERTIES 


REFER ALSO TO CITATION(S) 2030, 2045, 2094, 2095, 2104, 
2109, 2110, 2111, 2113, 2114, 2192, 2272, 2306, 4622 


2115 Study of bitumens in solid fuels with an electron micro- 
scope. Lishtvan, I.I.; Terent’ev, A.A. (Inst. of Peat, Minsk). Khim. 
Tverd. Topl.; No. 6, 74-77(1975). 

The study showed that the supermolecular structures in bitu- 
mens changed with the amount of extracted bitumens and solvent, 
whereas the electron diffractograms showed that interlayer distances 
in all the bitumens and their components (carboids, asphaltenes, 
waxes, and paraffins) were practically identical with those in petro- 
leum paraffins. The interlayer distances corresponded to the crystal 
parameters (in angstroms) a = 7.50, b = 4.90, and c = 80-100 
Deviations from the above parameters were found in wax (doublet 
interlayer distances of 1.98-1.88 and 1.52-1.49 A.). The group com- 
position and the interlayer distances were tabulated for extracts from 
a brown coal and from a peat in benzene, gasoline, and ethanol- 
benzene. Electron photomicrographs were given for extracts in 
benzene, gasoline, and dichloroethane. 


2116 (CONF-770814—4) Electrophoretic mass transport ana- 
lyzer: operational characteristics with aqueous solutions and applica- 
bility to organic liquid-solid systems. Hewitt, J.D. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 13p. 
Dep. NTIS, PC A02/MF AO1. 

From American Chemical Society meeting; Chicago, Illinois, 
United States of America (USA) (29 Aug 1977). 

Operation of a Micromeritics Electrophoretic Mass Transport 
Analyzer (EMTA) is discussed, and preliminary results with both 
aqueous and organic systems are given. Use of the EMTA with 
aqueous mixtures has shown promising results. In particular, the 
behavior of kaolin-water and carbon-water systems is discussed, as 
well as carbon-benzene (an organic mixture). However, considerable 
difficulty was encountered with organic mixtures from the Solvent 
Refined Coal (SRC) process due to the very low conductivities of 
these systems. The Micromeritics EMTA could not measure con- 
ductivities in this range because of limitations on the resistance 
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bridge in the measuring circuit. Additives, although successful in 
increasing conductivity, failed to provide a sufficient increase to 
bring the EMTA on scale. (DLC) 


2117 (CONF-770814—6) Isotopic studies of thermally induced 
reactions of coal and coal-like structures. Collins, C.J.; Benjamin, 
B.M.; Raaen, V.F. (Oak Ridge National Lab., Tenn. (USA)). 1977. 
Contract W-7405-ENG-26. 5p. Dep. NTIS, PC A02/MF AO1. 

From American Chemical Society meeting; Chicago, Illinois, 
United States of America (USA) (29 Aug 1977). 

It was recently reported that under conditions of coal conver- 
sion (tetralin, 400°) several diarylalkanes undergo carbon-carbon 
cleavage, and that the scission of carbon-carbon bonds must there- 
fore be considered as an important process in asphaltene formation. 
It was also reported that vitrinite (from Illinois No. 6 coal) was a 
better hydrogen transfer agent than tetralin itself for the hydrogeno- 
lysis of 1,1,2-triphenylethane to diphenylmethane and toluene. These 
studies have been extended to establish (a) that vitrinite is indeed a 
better hydrogen donor than tetralin toward several organic struc- 
tures; (b) that tetralin, in addition to its function as a hydrogen 
donor, can undergo certain other reactions with coal and with coal- 
like structures which involve both carbon-carbon bond formation 
and bond cleavage. 


2118 (COO—4129-3) Measurement of the flow properties and 
capillary pressure relationships of certain coals pertaining to under- 
ground coal gasification. Quarterly report, March—May 1977. 
Fulton, P.F.; Reznik, A.A. (Pittsburgh Univ., Pa. (USA). Dept. of 
Chemical and Petroleum Engineering). Jun 1977. Contract EY-76-S- 
02-4129. 40p. Dep. NTIS, PC A03/MF AO1. 

Measurement of the absolute permeability to gas, porosity, 
and effective and relative permeability to gas of the Pittsburgh 
bituminous coal and the Hanna, Wyoming subbituminous coal has 
been extended. The same measurements have been made on several 
samples from the Gillette, Wyoming subbituminous coal. Shrinkage 
of both coals with drying was also measured. The gas relative 
permeability curves of the coals are compared and the difference is 
striking. The rate of increase in permeability to gas past the critical 
gas saturation is significantly greater as the rank of the coal de- 
creases. Similarly values of absolute permeability, shrinkage, and 
porosity are inverse functions of rank. The critical gas saturation 
does not appear to be a function of rank. 


2119 (PB—266338) Interactions of cupric ion with humic acid. 
Master's thesis. Green, J.B. (Missouri Univ., Columbia (USA). Dept. 
of Chemistry). 1975. Contract DI-14-34-0001-6095. 235p. NTIS PC 
Al11/MF AO1. 

The properties of coal humic acids were examined with the 
objective of determining their suitability for removing some of the 
major pollutants associated with the mining and use of coal. The 
preparation and characterization of coal humic acids is described. 
Their acid-base and precipitation behavior were determined. Rates 
and equilibria for leaching of copper from insoluble copper salts by 
coal humic acids were measured. The formation constants of soluble 
copper humate chelates were measured. Binding of copper by insolu- 
ble coal humic acids in acidic media was investigated. Even at pH 
values as low as 2, copper is bound to insoluble coal humic acid in 
water. 


2120 Thermochemistry of some six-membered cyclic and polycy- 
clic compounds related to coal. Shaw, R.; Golden, D.M.; Benson, 
S.W. J. Phys. Chem.; 81: No. 18, 1716-1729(8 Sep 1977). 

Values are presented for thermochemical properties [AH°/sub 
f/298(g), S°208(g), C°/sub p/s00(g)] of some six-membered cyclic and 
polycyclic compounds. Classes of compounds included are (a) aro- 
matic hydrocarbons containing from one to four rings, (b) hydroaro- 
matic hydrocarbons obtained by adding 1, 2, and 3 (and 4) mol of He 
to the aromatic hydrocarbons, (c) oxygenated hydrocarbons ob- 
tained by substituting O for CH2 in some of the hydroaromatic 
hydrocarbons. Many of the values have been estimated by applica- 
tion of group additivity and structural considerations. 


2121 Assessment of coal samples from spontaneous combustion 
caverns with a view to an underground gasification. Krauss, U.; 
Schilling, H.D. Glueckauf-Forschungsh.; 38: No. 1, 19-22(Feb 1977). 
(In German). 

Coal samples from the neighbourhood of a self-igniting 
cavern were investigated. Changes of various coal properties 
through the influence of the temperature at the furnace were mea- 
sured. The temperature on the cavern surface was about 400°C. The 
results of the investigation clearly indicate that the cavern surface 
did not act as reaction site, but that the conversion between coal and 
air rather took place in a mass of coal particles on the cavern floor 
split-off by the effect of temperature and oxidation. 


2122 Influence of various factors of thermal degradation on the 
strength of the coke formed from mixtures of coals with binding 
additives. Biryukov, Yu.V.; Klose, E.; Zaikhter, A.; Naundorf, V.; 
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Gann, M. (Khar’kov Polytech Inst, Ukr SSR). Solid Fuel Chem. 
(USSR) (Engl. Transl.); 10: No. 3, 90-95(1977). 

In the reported investigation, the influence of various factors 
of the thermal degradation of coals (carbon content in the initial 
coals, coke number of the binder, content of binder in the mixture, 
briquetting pressure, final coking temperature) over wide ranges on 
the strength of the coked briquettes has been studied. A considerable 
influence of the carbon content in the initial coal sample and of the 
amount of binder in the mixture has been found. The index of the 
mean numerical value of the yield of the grain-size fraction <10 mm 
taking into account the dynamics of the breakdown of the coke 
briquettes at various speeds of rotation of the drum has the most 
regular interrelationship with the factors investigated. 8 refs. 


2123 Present state of investigations on the sorption properties 
and porous structures of mineral coals. Ettinger, I.L.; Vasyuchkov, 
Yu.F. Solid Fuel Chem. (USSR) (Engl. Transl.); 10: No. 3, 1- 
11(1977). 

The main scientific results of the First All-Union Seminar on 
the adsorption and porosity of mineral coals and rocks held in 
October, 1975, in Donetsk are discussed. The paper contains a brief 
account of review lectures on: “Coal and rocks as gas collectors,” 
"The porous structure of coals and the main types of diffusion 
gases,” “Methods of artificially changing the porous structure of 
coals and rocks,” and also the subject-matter of other lectures 
delivered at the conference. In conclusion a summary of the discus- 
sion held is given. 18 refs. 


2124 Structure of coals. Lazarov, L.; Angelova, G. (Bulg Acad 
of Sci, Inst of Org Chem, Sofia). Solid Fuel Chem. (USSR) (Engl. 
Transi.); 10: No. 3, 12-18(1977). 

The results are given of the study of the molecular structure 
of coals in recent years. The influence of destructive agents on the 
yield of extracts from coals is considered. Considerations are put 
forward on the spatial arrangement of the structural units of coals. 
This bibliography-based review is presented under headings--devel- 
opment of ideas on the aromatic structural unit; structural character- 
istics of materials; structural characteristics of coals of different 
stages of coalification; structural changes in the initial stages of the 
pyrolysis of coal; nature of polymeric structure of coal. 73 refs. 


2125 Investigation of the nature of the organomineral com- 
pounds in brown coals. Larina, N.K.; Miesserova, O.K.; Smutkina, 
Z.S.; Kovalenko, G.S. (Inst of Combust Miner, USSR). Solid Fuel 
Chem. (USSR) (Engl. Transi.); 10: No. 3, 35-40(1977). 

In the reported experiments, the influence of the nature of the 
organomineral bonds and mineral components of the brown coals of 
the Irsha-Borodino deposit on their activity to oxidation has been 
studied. By means of a derivatographic investigation and IR spec- 
troscopy it has been shown that in addition to the ionic type of bond 
the formation of coordination bonds of the type of transition-metal 
complexes is possible in brown coals, and these have a fundamental 
influence on the oxidation of the coals. 8 refs. 


2126 Methods of calculating the heating of polydisperse coal in 
a flow of gas. Shraiber, A.A.; Glyanchenko, V.D.; Ulanovskii, M.L. 
(Inst of Tech Heat Phys, Acad of Sci, Ukr SSR). Solid Fuel Chem. 
(USSR) (Engl. Transl.); 10: No. 3, 41-45(1977). 

One of the promising methods for the intensification of coal- 
treating processes is the separation of the technological process into 
stages. In the performance of the stage of heating a polydisperse 
coal, wide use is made of a gaseous heat carrier. In layer coating, this 
relates to drying and thermal preparation, in the production of 
shaped coke it relates to the fast heating of the charge to the 
temperature of the plastic state, and in power engineering it relates 
to the fast semicoking of finely ground coal. In the reported study, 
an analysis is given of the technological requirements for the tem- 
perature conditions of the rapid thermal treatment of ground coal in 
coal and pated gene schemes. The necessity for developing a 
sufficiently accurate method for calculating the thermal state of coal 
particles of different sizes taking into account their thermal resis- 
tance and the change in physical properties and transfer coefficients 
both in the line of flow and over the spectrum of particle sizes is 
substantiated. 14 refs. 


2127 Flocculatability of anthracite sludges. Aleksandrova, 
L.D.; Borts, M.A.; Stepanova, D.I. (Sci-Res and Plan and Des, Inst 
of the Solid Enrichment of Solid Combust Miner, USSR). Solid Fuel 
Chem. (USSR) (Engl. Transi.); 10: No. 3, 46-52(1977). 

In connection with the physicochemical characteristics of the 
solid phase, suspensions of unenriched anthracite sludges flocculate 
under the action of anion-active polymers less effectively than 
suspensions of mineralized sludges. The causes of the insufficiently 
effective aggregating action of anionic flocculants have been studied. 
Some features of the mechanism of the flocculation of anthracite 
sludges have been established and explained, and it has been shown 
that in the clarification of their suspensions the most effective are 
cation-active polymers and combinations of cation- and anion-active 
polymers. 15 refs. 
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2128 Distribution of scandium in brown and hard coals. Bori- 
sova, T.F.; Guren, G.F.; Komissarova, L.N.; Shatskii, V.M. (Mende- 
leev Moscow Inst of Chem Technol, Novomoskovsk Branch, 
USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 10: No. 3, 53- 
56(1977). 

” e investigation of the distribution of scandium over the 
organic and mineral components of hard coal by the method of 
gravitation and group separation has shown that this element is 
concentrated in the organic parts of the coal substance. The aim of 
the present work was to compare the distribution of scandium in the 
organic and mineral components of hard and brown coals. In the 
reported experiments, the nature of the distribution of scandium in 
fractions of different density has been studied on three samples of 
hard coal and three samples of brown coal. It has been established 
that the bulk of the scandium in the hard coal is present in the 
fractions with a density less than 1.6 g/cm* and in the brown coal in 
those with a density greater than 1.5 g/cm®* It is assumed that in the 
coalification process the scandium from the mineral fraction passes 
into the acidic humic substances of the organic component of the 
coal. 2 refs. 


2129 Separation of the products from the alkaline oxidation of 
coal on KU-2_ cation-exchange resin. Sarymsakov, Sh; 
Davletkel'dieva, K.A.; Dzhundubaev, A.K.; Nazarova, N.I. (Inst of 
Org Chem, Acad of Sci, Kirg SSR). Solid Fuel Chem. (USSR) (Engl. 
Transl.); 10: No. 3, 69-72(1977). 

A method has been developed for separating the products of 
the alkaline oxidation of coal on KU-2 cation-exchange resin which 
has a number of advantages over the existing method of extracting 
the total acids with methyl ethyl ketone (MEK). By means of the 
cation-exchange resin, the products of the oxidation of coal are 
separated into four groups: carbon dioxide, water-insoluble acids, 
water-soluble acids other than oxalic acid, and oxalic acid. In this 
process, the oxalic acid is isolated in the pure crystalline form. This 
method can also be used under industrial conditions. 8 refs. 


2130 Study of the carbonaceous rocks of the Ekibastuz deposit 
by thermal analysis. Groyunova, N.P.; Semendyaeva, N.K.; Shpirt, 
M.Ya. (Kurnakov Inst of Gen and Inorg Chem, Acad of Sci, USSR). 
Solid Fuel Chem. (USSR) (Engl. Transl.); 10: No. 3, 73-75(1977). 

In the mining of the coals of the Ekibastuz deposit, every year 
an extremely large amount of so-called rock of the internal overbur- 
den is sent to the waste tip. This rock contains about 30-35% of 
carbonaceous matter. Investigations performed by the Institute of 
Combustible Minerals together with other organizations have shown 
that because of its chemical and mineral composition and favorable 
economic and geological factors, the carbonaceous rock of the 
Ekibastuz deposit is a potential raw material for the production of a 
number of valuable products (various building and refractory materi- 
als, aluminum and silicon compounds, etc.). All the processes of 
utilizing the carbonaceous rock are based on its heat treatment under 
various conditions. In view of this, interest is presented by a study of 
its thermal transformations. In the reported experiments, the carbo- 
naceous rock of the Ekibastuz deposit and the products of its heating 
have been studied by the methods of thermal analysis. It has been 
shown that these methods can be used to determine the substance 
composition of the given carbonaceous rock. Preliminary thermal 
treatment at 550°C is accompanied by the complete decomposition 
of the siderite present in the rock with the production of compounds 
characterized by a high magnetic susceptibility. 4 refs. 


2131 Investigation of the composition of the hydroxycarboxylic 
and benzenecarboxylic acids produced by the oxidation of the residue 
from the hydrolysis of peat. Kosonogova, L.V.; Evdokimova, G.A.; 
Rakovskii, V.E. (Peat Inst, Acad of Sci, B SSR). Solid Fuel Chem. 
(USSR) (Engl. Transi.); 10: No. 3, 80-84(1977). 

In the reported experiments, the quantitative composition of 
the hydroxycarboxylic and benzenecarboxylic acids isolated from 
the products of oxidation with atmospheric oxygen in an alkaline 
medium of the residue from the hydrolysis of peat by concentrated 
sulfuric acid has been studied by gas-liquid chromatography. Of 
hydroxy acids, lactic and glycolic predominate (54.3% and 40.9%, 
respectively). Methyl] levulinate (oxoglutarate) was eluted between 
the peaks of the esters of capric and succinic acid on chromato- 
graphy in columns with a polar stationary phase. The following 
benzenecarboxylic acids were identified in the extracts: benzoic, 
phthalic and isophthalic, heminellitic, trimellitic, mellophanic, pyro- 
mollitic, and mellitic. Benzoic and phthalic acids predominated--49.9 
and 23.9%, respectively. 24 refs. 


2132 Influence of the substances extractable from coal of the 
Irsha-Borodino deposit on its oxidation by oxygen. Sukhov, V.A.; 
Zamyslov, V.B.; Sokolova, T.N.; Lukovnikov, A.F. (Inst of Com- 
bust Miner, USSR). Solid Fuel Chem. (USSR) (Engl. Transi.); 10: 
No. 3, 96-99(1977). 

A dual influence of the substances extractable from coal by 
organic solvents on its oxidation has been found. It has been shown 
that at 100-150°C the extracts are initiators, while at temperatures 
above 200°C they inhibit the oxidation process. In experiments, the 
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coal was extracted with ethanol--benzene (1:1) at the boiling point of 
the mixture for 72 hr in a flask with a reflux condenser. Figure 1 
shows the kinetic curves of the oxidative decomposition in air at 
280° of the initial coal and of the coal after its extraction with 
ethanol--benzene. It can be seen that after the elimination of the 
compounds soluble in ethanol--benzene the rate and degree of oxida- 
tive decomposition of the coal rise sharply. This means that the 
substances extracted from the coal by boiling ethanol--benzene mix- 
ture are inhibotors of its oxidation at 280°C. A considerable inhibi- 
tion of the oxidation of brown coal is observed when sulfur-contain- 
ing compounds such as sulfenamides, mercaptans, and disulfides are 
added to it. 7 refs. 


2133 Study of differences in the properties of lumps of coke 
along their length. Shatokha, I.Z.; Ivanitskii, V.G.; Sychev, P.A.; 
Schastlivyi, A.I. (Krivoi Rog Coke and Chem Fact, USSR). Solid 
Fuel Chem. (USSR) (Engl. Transl.); 10: No. 3, 105-108(1977). 

The inhomogeneity of the properties of coke along the length 
of pieces of coke is due to the layer process of coking. At any points 
different distances from the surface of the heating wall the rates of 
coking differ. This is explained by the change in the cakeability 
properties of the coal charge and in the coking conditions over the 
width of the coking chamber. A considerable influence on the 
change in the properties of coke along the length of a piece of coke 
is exerted by the products formed from the coal charge in the coking 
process. In this paper, the laws of the change in certain properties of 
coke along the length of lumps of it have been studied and the 
probable causes of these changes are discussed. 9 refs. 


2134 Investigation of the distribution of films of binders on coal 
surfaces. Konovalova, T.F.; Smirnova, A.E.; Elishevich, A.T. (Do- 
netsk Polytech Inst, USSR). Solid Fuel Chem. (USSR) (Engl. 
Transl.); 10: No. 3, 113-116(1977). 

The results are given of the quantitative evaluation of the 
covering power of binders obtained by the labelled-atom method. It 
has been established that petroleum binders possess a higher spread- 
ing capacity than coal tar pitch. In the rank series, the greatest 
values of the adhesion index are possessed by high-rank coals (an- 
thracites, lean coals). Cannel] and gas coals possess weak lyophilicity. 
A reduction in the upper limit of the grain size of the coal from 6 to 
3 mm causes an approximately 1.5-fold increase in the total surface 
coated by binders. 12 refs. 


2135 Use of a linear filtration law for the porous surfaces of 
materials based on a pyrocarbon binder. Vinogradova, K.P.; Butyrin, 
G.M.; Rogailin, M.I.; Farberov, I.L.; Chernykh, V.A. (Inst of Com- 
bust Miner, USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 10: 
No. 3, 117-121(1977). 

In the reported experiments, the porous structure of materials 
based on narrow fractions of graphite bound by pyrolytic carbon 
have been studied and their penetrability has been determined. For 
coarse-grained graphites large pores with diameters greater than 
2000 yz have been found to be present. It has been shown by finding 
the relationship between the hydraulic resistance and the Re number 
that Darcy’s linear filtration law cannot be applied for the calcula- 
tion of the permeability of such graphites. It has been established 
that the calculation of permeability for coarse-grained graphite at Re 
values greater than 6-8 must be performed by means of a two- 
member filtration formula. 6 refs. 


2136 (N—77-14224) Electron paramagnetic resonance study of 
tars produced by rapid pyrolysis. Chauvin, R.; Chiche, P.; Quinton, 
M.F.; Uebersfeld, J. Dec 1976. Translation of Carbon (France), Vol. 
7, No. 2, 307-318, 1969. (NASA-TT-F—17336). 24p. NTIS PC A02/ 
MF AOl. 

The electron paramagnetic resonance of coals and of the 
corresponding tars produced by rapid pyrolysis and trapped at 100 
K in the resonant cavity of a spectrometer was studied. The ESR 
signal was resolved into a broad and a narrow line. The paramagne- 
tic centers responsible for the narrow line are essentially located in 
inertinite. The width of the broad line increases from vitrinite to 
exinite. The tars have a larger proportion of aliphatic compounds 
than the original coal. This replenishment seems to be related to the 
complex depolymerization and repolymerization reactions during 
rapid pyrolysis. When the tars are reheated from 100 to 400 K, the 
free radicals gradually disappear. 


2137 Rapid capacitive measurement of water content in fine 
coals. Hampel, M.; Hoberg, H. Glueckauf-Forschungsh.; 37: No. 3, 
114-122(Jun 1976). (In German). 

Results of experiments with various types of coal are evaluat- 
ed. Regression analysis is used to find effect of density, salt content, 
temperature, ash content, particle size, and of coal quality on water 
content. 9 refs. 


2138 Inorganic constituents in Finnish fuel peat ash. Metso, J.; 
Niinistoe, L.; Yliruokanen, I. (Helsinki Univ. of Technology, Otan- 
iemi (Finland). Dept. of Chemistry). Kem. Kozl.; 3: No. 9, 409- 
412(1976). 
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The contents of K, Ca, Sr, Ba, Ti, Mn, Fe, Ni, Cu, Zn, Si, Pb, 
P, S, Cl and Br in 28 samples of fuel peat from seven bogs have been 
determined by X-ray fluorescence. The determinations were made 
for both peat ash and dried peat. The ashing temperature has a 
definite effect on the Cl, Br, and S contents. In additions, emission 
spectrography was used for determination of Y, Zr, V, Cr, Mo, Co, 
and Ni in peat ash. Water solubility of peat ashes was studied by 
atomic absorption spectrometry. Na, K, Mg, and Ca were found to 
occur partially in water soluble forms in the ash. The crystalline 
minerals in the ash were identified by X-ray diffraction. 


2139 Mechanism of the flocculation of coal particles by polyox- 
yethylene. Kaminskii, V.S.; Sokolova, M.S.; Safronova, K.I. (Sci-Res 
and Plann and Des Inst for the Enrich of Solid Combust Miner, 
USSR). Solid Fuel Chem. (USSR) (Engl. Transi.); 10: No. 4, 41- 
44(1976). 

The results are given of investigations of the physicochemical 
properties of a high-molecular-weight synthetic flocculent-polyox- 
yethylene (POE). As a result of a study of the properties of POE and 
its influence on the process of the filtration and precipitation of 
aqueous suspensions of coal, the mechanism of structure-formation 
by the solid particles has been elucidated. A hypothesis is put 
forward which explains the structure-forming properties of polymers 
in various stages of the association of the particles of suspension into 
aggregates. The study of the mechanism of reaction of POE permits 
the process of intensifying the filtration of a coal flotation concen- 
trate to be optimized. 12 refs. 


2140 Influence of the petrographic composition on the nitrogen 
content of the hard coals of the Kuzbass. Dobronravov, V.F. (Kuz- 
nets Sci-Res Inst of Coal Enrich, USSR). Solid Fuel Chem. (USSR) 
(Engl. Transl.); 10: No. 4, 6-9(1976). 

A mathematical analysis of the results of chemical and petro- 
graphic investigations of the coals of the Kuzbass has been per- 
formed and formulas are given for calculating the nitrogen content 
on the fusible components and on coal containing definite propor- 
tions of them. The variability of this element as a function of the 
rank and degree of reduction of the coals is considered. 12 refs. 


2141 Investigation of the vapor-phase activation of granulated 
coal, Ermakov, E.A.; Shenfel’d, B.E.; Lozhkin, A.F.; Kotova, L.I. 
(Perm Polytech Inst, USSR). Solid Fuel Chem. (USSR) (Engl. 
Transl.); 10: No. 4, 37-40(1976). 

The formation of the porous structure of active coal on 
vapor-phase activation is an extremely complex process that depends 
on many factors, and therefore to generalize the results of experience 
and numerical equations and to determine the optimum parameters 
of the process it is necessary to perform a large number of experi- 
ments. In the present work, the mathematical method of planning 
experimentation, which is the most effective in such cases, has been 
used. The optimum conditions for the performance of the process 
permitting the quality of the coal obtained to be improved have been 
determined. It is demonstrated that the main influence on these 
parameters is exerted by the temperature, the time of the process, the 
velocity of the gas-phase mixture, and its moisture content, and also 
the effect of the combination of the thickness of the layer and the 
rate of heating the material. The optimum regimes for the activation 
process permitting an improvement in the characteristics of the 
finished product have been calculated and have been checked ex- 
perimentally. 6 refs. 


2142 Influence of hydrochloric acid treatment on the oxidation 
with oxygen of coal of the Irsha-Borodino deposit. Sukhov, V.A.; 
Zamysolov, V.B.; Sokolova, T.N.; Kovalenko, G.S.; Lukovnikov, 
A.F. (Inst of Combust Miner). Solid Fuel Chem. (USSR) (Engl. 
Transl.); 10: No. 4, 45-49(1976). 

It is demonstrated in an experimental study that after the 
treatment of coal of the Irsha-Borodino deposit with dilute solutions 
of hydrochloric acid, its oxidation in the range of temperatures from 
100 to 300°C is retarded, but this does not correlate with the amount 
of iron in the coal. Questions connected with the initiation of the 
oxidation process are discussed. The initiation of the oxidation of 
coal at 100-150°C is affected by two groups cf substances: one of 
them can be extracted with low-boiling organic solvents and the 
other is deactivated by the action of hydrochloric acid. The action 
of dilute hydrochloric acid amounts not only to the decomposition 
of mineral and organomineral compounds but also to interaction 
with the organic compounds forming component parts of the coal, 
which leads to a retardation of oxidation. 7 refs. 


2143 Reaction of carbonaceous reducing agents with silica. 
Mizin, V.G.; Serov, G.V.; Laricheva, L.P.; Syskov, K.I. (Sci-Res 
Inst of Metall). Solid Fuel Chem. (USSR) (Engl. Transl.); 10: No. 4, 
80-86(1976). 

In the reported study, the volume changes in the reaction of 
graphite, coke fines, and ash-poor and ash-rich Angarsk semicoke 
with silica have been calculated. It has been shown that the maxi- 
mum volume effects of the loosening of the structure of the carbona- 
ceous reducing agent that has reacted (silicon carbide) is achieved at 
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a high content of silica in it. The most favorable is an optimum 
combination of a high content of ash and of silica in it with an initial 
porosity ensuring, as a result of the process, the production of a 
reaction-accessible silicon carbide surface. It is demonstrated that in 
all cases of the reaction of silica with carbon, an initial porosity has a 
favorable influence. 10 refs. 


2144 Study of the electric surface properties of aqueous suspen- 
sions of coals of the Donbass. Rodin, D.P.; Zubova, N.1.; Zubkova, 
Yu.N. (Donetsk State Univ, USSR). Solid Fuel Chem. (USSR) (Engl. 
Transl.); 10: No. 4, 118-122(1976). 

In the reported investigation, the dependence of the electric 
surface properties of coal dispersions on the rank of the coal has 
been studied. With an increase in the rank of the coals the absolute 
value of the potential changes along a curve with a minimum for 
coals of medium rank. The specific surface conductivity falls with an 
increase in the rank of the coal. 24 refs. 


2145 Influence of the surface properties of Donbass coals on the 
adsorption of n-carboxylic acids from aqueous solutions. Przhegorlins- 
kaya, R.V.; Zubkova, Yu.N. (Donetsk State Univ, USSR). Solid Fuel 
Chem. (USSR) (Engl. Transl.); 10: No. 4, 126-129(1976). 

In the reported experiment, the adsorption of n-carboxylic 
acids from aqueous solutions on Donetsk coals has been studied. The 
molecules of the acids are fixed by the hydrocarbon radicals to 
hydrophobic sections of the surface. Molecules of water retained on 
the surface through H bonds are adsorbed on selections having 
oxygen-containing functional groups. An increase in the adsorption 
of caproic acid "t in mmole/m 5 with an increase in rank shows a 
mechanism of intermolecular interaction at the boundary of separa- 
tion between the coal and the SAA solution. Part of the coal surface 
interacts with the water molecule to form H bonds, which decreases 
the force field of the adsorbent with respect to the molecules of 
organic substances. The molecules of organic substances are oriented 
with the hydrocarbon radicals towards the coal surface where there 
are no functional groups. 16 refs. 


2146 Study of the properties of aqueous suspensions of coal in 
the presence of surface-active agents. Rukin, E.1.; Gorskaya, T.P.; 
Delyagin, G.N. (Inst of Combust Miner). Solid Fuel Chem. (USSR) 
(Engl. Transl.); 10: No. 4, 134-139(1976). 

In the reported investigation, the properties of aqueous sus- 
pensions of coals of the Donbass and Kuzbass in the presence of 
reagents lowering the viscosity of the suspensions have been studied. 
An interrelationship has been shown between the structure of the 
reagents and the efficiency of their thinning and stabilizing action. 
The requirements have been formulated for the agents, and cheap 
technical preparations have been selected that sharply reduce the 
rheological parameters of suspensions. 3 refs. 


2147 Physicochemical methods of treating an anthracite seam 
for degassing purposes. Artemov, A.V.; Bineev, E.A.; Glukhodedov, 
V.N. (Polytech Inst, Novocherkassk, USSR). Sov. Min. Sci. (Engl. 
Transl.); 12: No. 4, 399-403(1976). 

Investigations to elucidate the molecular structure of the 
anthracites, to use these data to develop an effective solution for 
treating anthracite seams for the purpose of degassing, and to intro- 
duce the proposed method of intensifying methane emission from 
boreholes in pits of the Krasnodonetsk mine administration are 
discussed. Results of X-ray and electron microscopic investigations 
are evaluated. 7 refs. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 2033, 2048, 2061, 2078, 2086, 
2164, 2165, 2169, 2280, 2281, 2402, 2403, 3199 


2148 (CONF-7604124—P1) Control of gaseous sulphur and ni- 
trogen compound emission. Volume 1. (Salford Univ. (UK)). 1976. 
224p. of Salford, England. 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 Apr 1976). 

Eleven of the papers presented dealing with these subjects 
were processed individually. (JRD) 


2149 (CONF-7604124—P1, pp I1p, Paper 1) Removal of SO, 
by the Wellman—Lord process and its processing to elemental sulfur. 
Hellmer, L. 1976. 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 Apr 1976). 

In Control of gaseous sulphur and nitrogen compound emis- 
sion. Vol. 1. 

The Wellman-Lord system essentially is a process for produc- 
ing a concentrated sulfur dioxide gas from lean off gas streams. It is 
applicable to power plants, petroleum refineries, sulfuric acid plants, 
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metallurgical plants. In fact, to any type of plant that produces a 
stack gas containing sulfur dioxide that burns fuel oil or coal for its 
power. One basic advantage of the process is that it allows consider- 
able flexibility in the choice of end product. For instance, the 
concentrated sulfur dioxide gas can be fed to a conventional sulfuric 
acid plant, it can be converted to elemental sulfur by a reduction 
process, or it can be converted into liquid sulfur dioxide. Any of 
these products can be sold to recover a portion of the recovery 
systems’ operating costs. To date, there are seventeen Wellman-Lord 
systems in operation in the United States and in Japan. The total flue 
gas handled by these operating units is close to three million stan- 
dard cubic feet per minute. Fifteen other plants are being designed 
or constructed, including four units with a total generating capacity 
of 1800 megawatts at public service company of New Mexico's 
newest coal burning power stations. The total overall capacity in 
operation or in design is about eighteen million standard cubic feet 
per minute. The Wellman-Lord Sulfur Dioxide Recovery Process is 
based on the chemistry of the sodium sulfite/bisulfite system. The 
principal reaction between sulfur dioxide and the absorbent sodium 
sulfite solution is: SO. + NasSO3 + HzO — 2NaHSOs. 


2150 (CONF-7604124—P1, pp 21p, Paper 2) Bischoff lime 
process for SO. removal. Kleeberg, U. (Gottfried Bischoff KG, 
Essen). 1976. 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 Apr 1976). 

In Control of gaseous ode hur and nitrogen compound emis- 
sion. Vol. 1. 

The necessity to remove SO2 and other noxious gases such as 
HF and NO/sub x/ has been widely discussed throughout the world. 
The 2.5 mill. Nm*/h of flue gas from a 700 MW coal-fired power 
station contain approximately 20 t of fly ash, 8.75 t of SO, 0.125 t of 
HF, and approximately 2.5 t of NO/sub x/. To meet the variation in 
power demand most power stations are operated at varying condi- 
tions, which leads to wider fluctuations in flue gas emission within 
short periods of time, so there are certain requirements for a plant 
for removal of dust and SO. from flue gases: great flexibility to 
variation in gas amounts; capability of handling large gas volumes; 
indifference against blocking and plugging; simple operation; and 
low cost in investment and operation. These criteria in connection 
with the experience gathered in other fields of gas cleaning were 
decisive for the development of the Bischoff lime process for flue 
gas cleaning. 


2151 (CONF-7604124—P1, pp 3lp, Paper 3) Flue gas desulfur- 
ization in venturi scrubbers and spray towers. Bondor, F.S. (Chemico 
Air Pollution Control Co., New York); Jones, G.; Saleem, A. 1976. 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 Apr 1976). 

In Control of gaseous oul hur and nitrogen compound emis- 
sion. Vol. 1. 

The enactment of regulations to control SO2 emissions in the 
U.S.A. in the past decade has spurred the development of flue gas 
desulfurization technology to the extent that 64 full-scale commer- 
cial systems designed to treat electric utility boiler flue gas are in 
various stages of design, construction, and operation in the U.S.A. 
today. Widespread availability and the low cost of chemisorbents, 
together with simplicity of system design, operation and mainte- 
nance, has resulted in the emergence of wet scrubbing with lime or 
limestone in water as the predominant type of process in use. 
Efficient SO2 removal and operational reliability has been demon- 
strated and is rapidly being accepted within the utility industry in the 
U.S.A. Both nonregenerative (throwaway) and regenerative chemis- 
orbent systems are commercially available. Lime, limestone, and 
thiosorbic lime are the major chemisorbents used in throwaway 
processes. Among the regenerative schemes, processes using magne- 
sium oxide and sodium are at an advanced stage of commercial 
development. While the regenerative schemes produce useful by- 
products such as H2SO,, SOe, or elemental S, the nonregenerative 
schemes produce sludge which has to be treated and disposed. 
Chemical fixation of the waste sludge is now commercially available 
to enable the sludge to be used as a land fill or road base material. 
Further, good quality gypsum is also being produced from sludge. 


2152 (CONF-7604124—P1, pp 17p, Paper 4) Citrex Process 
for desulphurisation of gas streams. Moyes, A.J.; Mills, B.; Reeve, 
R.N. (Peabody Holmes Ltd., Huddersfield, Eng.). 1976. 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 Apr 1976). 

In Control of gaseous oul hur and nitrogen compound emis- 
sion. Vol. 1. 

The Citrex Process is placed into perspective with other 
sulfur dioxide removal processes. The initial development work by 
the U. S. Bureau of Mines is acknowledged followed by a brief 
process description. The complex chemistry of the system is intro- 
duced showing how this controls the process, reasons are given for 
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the limited by-product formation. Individual plant items are dis- 
cussed describing how each process stage is effected. Outstanding 
process features are described and the paper concludes with an 
economic comparison of the Citrex and limestone processes for gas 
desulfurization. 


2153 (CONF-7604124—P1, pp 25p, Paper 6) Rates of SO, 
yes eey in calcined limestones and dolomites. James, N.J.; Hughes, 
R. (Univ. of Salford, Eng.). 1976 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 Apr 1976). 

In Control of gaseous ts = aed and nitrogen compound emis- 
sion. Vol. 1. 

Rates of sorption of SO2 on a number of calcined limestones 
and dolomites have been determined. Use of high gas flow rates and 
small particle size enabled intrinsic kinetics to be determined. Orders 
of reaction with respect to both gas and solid and the activation 
energy for the sorption process have been measured. 


2154 (CONF-7604124—P1, pp 15p, Paper 7) Desulphurization 
of waste gases with MnO/sub x/ on gamma alumina. van den Bosch, 
P.J.W.M.; de Bruijn, T.J.W.; de Jong, W.A. (Delft Univ., Nether- 
lands). 1976. 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 Apr 1976). 

In Control of gaseous ton > an and nitrogen compound emis- 
sion. Vol. 1. 

Several of the many existing or proposed processes for the 
desulfurization of stack gases are based on the removal of sulfur 
dioxide by reaction with a solid sorbent capable of forming a stable 
sulfate that can be decomposed thermally or reductively in a subse- 
quent process step to give a concentrated sulfur-containing gas and 
the regenerated solid sorbent. A number of such dry regenerative 
desulfurization processes is listed, along with some information about 
process conditions and current status. Among the methods men- 
tioned, those in which sulfation and regeneration can be achieved at 
about the same reactor inlet temperature are believed to be the most 
attractive since they offer the widest choice of reactor types: fixed- 
bed reactors designed for minimum pressure drop, such as the 
parallel passage reactor, fluid-bed and moving-bed reactors can, in 
principle, be applied in those processes. During the past few years a 
study was made of candidate sorbent materials (acceptors) for use in 
these dry regenerative stack gas desulfurization processes, with 
emphasis on MnO/sub x/ on y-AloOs. A brief account of this work 
is given. It is followed by a more general discussion in which some 
criteria are given that can serve as guides in selecting SO2 acceptor 
materials. 


2155 (EPRI-FP—463-SR) Process synthesis and innovation in 
flue gas desulfurization. Rochelle, G.T. (Electric Power Research 
Inst., Palo Alto, Calif. (USA)). Jul 1977. 318p. Dep. NTIS, PC A14/ 
MF AOl. 

Process synthesis and innovation have been effected and 
evaluated for processes that desulfurize stack gases by aqueous 
scrubbing with disposal of CaSO3;/CaSO, or solution regeneration 
by HeS or steam. Novel applications have been identified for buffer- 
ing additives such as sulfopropionic, oxalic, and adipic acids and for 
alkali additives such as MgO, NHs, NaeCOs, and ethylenediamine. 
One of the important novel flowsheet configurations identified in 
each area was: throwaway slurry scrubbing with intentional oxida- 
tion in the scrubber loop and buffer additives; H2S regeneration with 
recycle of solution which is partially regenerated to eliminate bisul- 
fite; and steam stripping of a slurry of buffer acid or pyrosulfite with 
reboiler evaporation and with water condensate returned to the top 
of the stripper. Systematic structuring of the available process alter- 
natives encouraged the definition of novel processes by technology 
transfer and the invention of new subalternatives. Evolutionary 
evaluation of the process alternatives was substantially hindered by 
interactions between subsets of alternatives. 


2156 (FE/2413—1) Laser interferometer analysis of flue gas 
particles from a fluidized bed combustor. (Spectron Development 
Labs., Inc., Costa Mesa, Calif. (USA)). Apr 1977. Contract EX-76- 
C-01-2413. 79p. Dep. NTIS, PC AOS5/MF AO1. 

A laser interferometer system has been operated in the flue 
gas line of a FBC at Argonne National Laboratories. It has demon- 
strated the ability to obtain measurements in high temperature--high 
pressure environments and to respond to particles ranging in size 
from 0.2 to 72 microns. Comparative volumetric particle size distri- 
bution characteristics obtained using Coulter counters and an Ander- 
son cascade impactor show variances from those determined from 
laser interferometer system measurements when spherical particles 
are assumed. Volumetric mean sizes, however, are in reasonable 
agiccieni. The most probable cause for these variances is the fact 
that the respective measurements reflect different particle param- 
eters. The Coulter counter depends on particle volume after the 
particles are dispersed in an electrolyte, the Anderson impactor sorts 
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particle sizes according to an aerodynamic inertial diameter, and the 
laser interferometer system reflects a convolution of particle cross- 
sectional area with a sinusoid. Until relationships are determined 
which directly relate these various parameters to each other for 
asymmetric particle shapes, variances should be expected between 
the respective size distributions. 


2157 (PB—259168) Economic feasibility of a process for remov- 
al of SO? from stack gases of coal-fired power plants and for produc- 
tion of a fertilizer material. (Illinois Inst. for Environmental Quality, 
Chicago (USA)). Jun 1976. 100p. (IIEQ—76-14). NTIS, PC A05/ 
MF AOI. 

Prepared for Illinois Univ. at Urbana-Champaign. Inst. for 
Environmental Studies. 

This study provides a preliminary estimate of the cost of an 
installation for removal of sulfur dioxide from stack gases of a coal- 
fired power plant whereby a material suitable for fertilizer is pro- 
duced and a comparison of this cost with that of an alternative 
method of removal of sulfur dioxide from stack gases. 


2158 (PB—259432) Lime-fly ash-stabilized bases and subbases. 
Final report. (Transportation Research Board, Washington, D.C. 
(USA); American Association of State Highway and Transportation 
Officials, Washington, D.C.). Oct 1976. 78p. (TRB/NCHRP/SYN— 
37). NTIS, PC AOS/MF AO1. 

Report on National Cooperative Highway Research Pro- 
gram, Synthesis of Highway Practice. Prepared in cooperation with 
American Association of State Highway and Transportation Offi- 
cials, Washington, D.C. 

This report presents the results of a comprehensive review 
and assessment of current technology for lime-fly ash stabilization of 
soil materials in bases and subbases. Information is presented on the 
factors to be considered in mixture design, construction procedures, 
and determining pavement behavior and performance. Applications 
and limitations for the use of lime-fly ash aggregate materials for 
pavement construction are outlined. 


2159 (PB—267500) Report on analytical methods used in a coke 
oven effluent study. Schulte, K.A.; Larsen, D.J.; Hornung, R.W.; 
Crable, J.V. (National Inst. for Occupational Safety and Health, 
Cincinnati, Ohio (USA)). May 1974. 295p. (DHEW/PUB/NIOSH— 
74/105;NIOSH—74/105). NTIS PC A13/MF AO1. 

A coking oven study was conducted to evaluate sampling 
procedures and analytical methods for use in a coke oven effluent 
study. Selected chemical analysis of airborne particulates, vapors, 
and metals in the emission from five coke ovens were made. Eight 
sampling procedures and seven analytical techniques were examined 
in the study. Correlation coefficients on five of the analytical meth- 
ods are given. 


2160 (PB—267558) Survey of sulfate, nitrate, and acid aerosol 
emissions and their control. Final task report. Kircher, J.F.; Putnam, 
A.A.; Ball, D.A.; Krause, H.H.; Genco, J.M. (Battelle Columbus 
Labs., Ohio (USA)). Apr 1977. Contract EPA-68-02-1323. 179p. 
NTIS PC A09/MF AOl1. 

The report gives results of an evaluation of the effects of fuel 
and combustion modifications on the formation of primary acid 
aerosols (used broadly to include all sulfates, nitrates, chlorides, and 
fluorides in all their forms) and their significance as combustion- 
generated pollutants from large stationary sources. Primary acid 
aerosols are emitted directly from a source or formed (primarily by 
condensation reactants) in the immediate vicinity (0.5 mile); second- 
ary aerosols, formed downstream in the plume, are not considered. 
Available, rather meager field data were collected and interpreted in 
view of current knowledge of mechanisms of formation of potential 
acid aerosols and their precursors. Although sulfates, nitrates, chlor- 
ides, and fluorides were considered, based on available data, only 
sulfates appear to be significant as primary acid aerosols. All of the 
various combustion modifications for NOx control are expected to 
have little effect on primary acid aerosol emissions, except perhaps 
firing with low excess air which has a potential to abate both NOx 
and acid aerosol emissions. Combustion modifications and fuel 
changes may lead to an increased formation of small particles which 
could increase the formation of acid aerosols through heterogeneous 
reactions. Most effects, however, are speculative due to the meager 
data available. Information gaps have been identified; further re- 
search is indicated. 


2161 Optimization of Claus process plants. Luebcke, T. (Mobil 
Oil A.G., Celle (Germany, F.R.)); Kettner, R. (Mobil Oil A.G., 
Wedel (Germany, F.R.)). Erdoel Kohle, Erdgas, Petrochem. Brennst.- 
Chem.; 30: No. 1, 41(Jan 1977). (In German). 


2162 Development of potential uses for the residue from flui- 
dized bed combustion processes. Technical progress report, July 1977. 
Minnick, L.J. Contract EF-77-C-01-2549. Oak Ridge, TN; Depart- 
ment of Energy (1977). 22p. (FE—2549-8). Dep. NTIS, PC A02/MF 
AOl. 
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Activity during this reporting period was primarily directed 
to continuation of tests currently underway dealing with the evalua- 
tion of the pe ens of the FBC residue, both in the as-received 
condition and after treatment by beneficiation techniques. Additional 
material was also received from the pilot plant at Alexandria and a 
selected number of tests were made on these samples for identifica- 
tion and logging purposes. Included are lime titration tests on the 
beneficiated products produced by dry and air classification; addi- 
tional compressive strength tests on previously prepared mixtures of 
stabilized base; tests for sulfate soundness of the FBC residue aggre- 
gate; and preliminary results of leachate testing of stabilized sludge. 
Newly designed mixtures using asphalt binder have been prepared 
and tested for Marshall stability. Specimens have also been designed 
and are being constructed for testing in seawater. Preliminary results 
from previously submitted specimens to the Marine Sciences Re- 
search Center, Story Brook, N.Y., appeared to perform quite well 
and it is, therefore, planned to give more attention to this application 
for the residue. While this report does not include any data pertain- 
ing to the newly initiated investigation relating to the unusually high 
strengths obtained in the road base compositions, a number of 
samples have been prepared to assist in the identification of the 
unknown reaction products that have been observed in x-ray diffrac- 
tion analyses. An attempt is being made to isolate the unknown 
product by particle size separation, visual particle selection, and 
specific gravity separation. Since the strength producing reactions 
are directly related to the hydration of the residue, additional tests 
are also being planned which will involve selected studies of the 
hydration process. 


2163 Chimneys do not control air pollution. Brocke, W. (Um- 
weltbundesamt, Berlin, Ger). Energie; 28: No. 12, 349-352(Dec 1976). 
(In German). 

A discussion is presented about the economics and efficiency 
of the methods used for desulfurization of exhaust gases from indus- 
trial plants using coal for firing of boilers. The efficiency and cost of 
scrubbers are evaluated. The trend to build high chimneys in order 
to disperse the emissions over a wide area are criticized. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 2033, 2057, 2062, 2078, 2151, 
2197, 2283, 2307, 3962, 3968, 3969, 4032, 5101, 5104, 5111, 5139, 
5148, 5163, 5194, 5199, 5206, 5215 


2164 - (CONF-7604124—P1, pp 10p, Paper 5) Implications of 
wide-scale use of sulphur oxide limiting techniques. Battelheim, J.; 
Billinge, B.H.M. (CEGB, Leatherhead, Eng.). 1976. 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 Apr 1976). 

In Control of gaseous sulphur and nitrogen compound emis- 
sion. Vol. 1. 

A careful examination of the problem and cost benefit analysis 
of palliative strategies is needed to protect the general public to 
whom the cost is ultimately passed. This applies in particular to 
monopoly industries such as in power generation. The original and 
so far the only well documented reason for concern about SO: 
pollution has been the possibility of directly detectable damage to 
the environment caused by excessive ground level concentrations. 
Field and laboratory observations have indicated that human beings 
will not be harmed below a certain threshold concentration estimat- 
ed to be in the region of SOOug/m® over a period of 24 hr. Such 
values, together with restrictions on their frequency and duration 
represent the one defined target for air quality. More recently 
attention has been drawn to the possibility of long term drift of 
highly diluted SO, to remote areas. Local concentrating effects may 
then produce unacceptable conditions. On a global scale, industrial 
emissions of sulfur oxides are approaching the sum total sulfur 
emitted from natural sources. Unless quantitative evidence is pro- 
duced on the deleterious nature of the total sulfur emitted, or that 
problems may arise if it continues to increase, situations requiring 
action will be mainly of a localized nature. 


2165 (LA-UR—77-1850) Environmental pollution by trace ele- 
ments in coal preparation wastes. Williams, J.M.; Wewerka, E.M.; 
Vanderborgh, N.E.; Wagner, P.; Wanek, P.L.; Olsen, J.D. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405- 
ENG-36. 1lp. (CONF-771024—1). Dep. NTIS, PC A02/MF AO1. 

From NCA/BCR coal conference; Louisville, Kentucky, 
USA (19 Oct 1977). 

Coal preparation waste contains a multitude of leachable 
elements. Data for 18 elements are presented here. Generally these 
elements occur in the waste leachates at levels related to their 
occurrence in the water. Closer inspection reveals, however, that 
some elements are much more leachable than others. Thus, for 
Illinois-Basin waste iron is found to be present in waste leachate in 
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high amounts, but this amount represents only a small percentage of 
the total iron in the waste. Cobalt and nickel, on the other hand, are 
not very plentiful in the waste, but are highly leachable. Aluminum, 
a major constituent of clays in the waste, is very poorly leached. 
Oxygen availability is a prime factor in the production of soluble 
iron which is readily flushed from the waste. Particle size is less 
important. Under damp conditions and with plenty of air, pyrite 
oxidizes rapidly. This !atter situation poses a problem for the plant 
operator, as coal preparation wastes are discarded damp and remain 
so via rainstorms for long periods before they are covered. 


2166 (PB—266292) Monitoring environmental impacts of the 
coal and oil shale industries: research and development needs. Final 
report. Jones, D.C.; Clark, W.S.; Holland, W.F.; Lacy, J.C.; Seth- 
ness, E.D. (Radian Corp., Austin, Tex. (USA)). #eb 1977. Contract 
EPA-68-02-1319. 207p. NTIS PC A10/MF AO1. 

Recommendations are presented for monitoring and predic- 
tive technology for the coal conversion and oil shale industries. The 
recommendations are based upon a literature survey of the emissions 
and potential impacts of these industries. Descriptions of the technol- 
ogies are included. 


2167 (PB—267666) Reclamation of anthracite coal refuse using 
treated municipal wastewater and sludge. Sopper, W.E.; Kardos, L.T.,; 
DiLissio, L.E. (Pennsylvania State Univ., University Park (USA). 
Inst. for Research on Land and Water Resources). Dec 1976. Con- 
tract DI-14-31-0001-4038. 108p. (ResearchPub—94). NTIS PC A06/ 
MF AOl. 

The study determined the feasibility of using municipal 
sewage effluent and liquid digested sludge to facilitate the revegeta- 
tion of anthracite mining refuse. Four boxes, 4 x 32 x 4 feet deep, 
were filled with anthracite coal refuse from a mining operation. The 
refuse was planted with eight species of trees, and seeded with eight 
species of both grasses and legumes. The boxes were then treated 
with sewage effluent and liquid digested sludge. Weekly percolate 
samples were collected et the 6 inch and 42 inch refuse depths with 
tension lysimeters. Treatments were applied for 19 weeks. Most tree 
species showed a significant response to treatment. The application 
of sludge appears to be necessary for successful establishment of a 
dense ground cover. Maximum grass and legume dry matter produc- 
tions and percent areal covers were observed. Chemical analyses of 
the grasses revealed an increase in the content of nitrogen, phospho- 
rus and calcium with each increase in fertilizer value of treatment. 
Application of treated domestic sewage increased the pH of the coal 
refuse at each level of treatment. Results indicate that revegetation 
of anthracite coal refuse is possible through the application of treated 
municipal wastewater. 


2168 (PB—268062) Water requirements for steam-electric 
power generation and synthetic fuel plants in the western United 
States. Final report May—Aug 76. Gold, H.; Goldstein, D.J.; Prob- 
stein, R.F.; Shen, J.S.; Yung, D. (Water Purification Associates, 
Cambridge, Mass. (USA); Oklahoma Univ., Norman (USA). Science 
and Public Policy Program). Apr 1977. Contract EPA-68-01-1916. 
280p. NTIS PC A13/MF AOl. 

The report describes the procedures for the detailed determi- 
nation of the water consumed for mining and processing coal and oil 
shale, and for determining the residuals generated. The processes 
considered are Lurgi, Synthane, and Synthoil for coal conversion, 
TOSCO II for shale conversion, coal-fired steam electric power 
generation and slurry pipeline. In addition, determinations are also 
made of the water consumed for process cooling, flue gas desulfuri- 
zation, revegetation of mined land, solids disposal and by evapora- 
tion and other uses within the mine-plant complex. 


2169 Influence of spoil material on ground water quality. Pagen- 
kopf, G.K.; Whitworth, C.; VanVoast, W.A. (Mont State Univ, 
Bozeman). Energy Commun.; 3: No. 2, 107-126(1977). 

Geochemical investigations of overburden materials in the 
vicinity of new mines in southeastern Montana indicates that certain 
potentially toxic elements have higher concentrations in the overbur- 
den than in the coal and thus estimates of potential ground water 
pollution cannot be made from coal analyses alone. A series of 
leaching experiments have been completed in an attempt to evaluate 
what salts and how much of these salts can be leached from the spoil 
taken from two southeastern Montana coal mines. 8 refs. 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 2031, 2062, 2076, 2191, 2215, 2304 


2170 (AED-Conf—76-576-002) Hard coal, its availability and 
importance in the world. Messerschmidt, H. (Bundesanstalt fuer 
Geowissenschaften und Rohstoffe, Hannover (Germany, F.R.)). 
1976. 32p. (In German). (CONF-7610110—2). Dep. NTIS (US Sales 
Only), PC A03/MF AO1. 
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From Symposium on the importance of geosciences for raw 
material supply; Hannover, German, Federal Republic of (F.R. 
Germany) (25 Oct 1976). 

The first part of the paper deals with the world’s hard coal 
reserves, its output, haulage countries, the value and the use of hard 
coal for individual economies, the world coal market, and with 
questions concerning the price of coal. The second part deals with 
the main markets for coal, in particular the use of coking coal, with 
its utilization for power stations, and with coal upgrading products. 


2171 (ERDA-tr—290) Papers on “coal’’. Salas, G.P. Jun 1977. 
Translation of Trabajos sobre ‘carbon’. 118p. Dep. NTIS, PC A06/ 
MF AOl. 

Seven papers included in this translation have been entered 
individually into EDB and ERA. The coal deposits and coal re- 
serves of Mexico are described. There are enough known coal 
reserves to provide the requirements of the three major users of coal 
(the steel industry, coal-fired power plants, and the mining-metallur- 
gical industry) until a little beyond 2000. But the growth estimated 
by that time or soon after is such that major new reserves or new 
energy sources will be needed. Some problems are seen with respect 
to rapidly increasing coal production: e.g. scarcity of trained miners 
and financing. Recommendations are made for more exploration to 
prove up coal reserves, so energy use can be planned wisely, and an 
estimate of mine financing costs is included. (LTN) 


2172 (ERDA-tr—290, pp 2-20) Coal exploration and reserves 
in Mexico. Salas, G.P. Jun 1977. Translated from Trabajos sobre 
‘carbon’. 

In Papers on “coal”. 

It can be concluded that based on the programs anticipated 
by the steel, electric and mining-metallurgical industries to the end 
of the century, Mexico has enough known proven reserves (1100 
million tons) that can be extracted economically at current costs. 
One can also deduce that there are areas in the states of Coahuila, 
Oaxaca and Sonora where coal-bearing basins exist, whose reserves 
have not yet been confirmed by drilling. It is possible that positive 
reserves will be found that will substantially increase those already 
known. Their commercial exploitation will depend on the costs and 
on the price of coal at the time. One must further conclude that 


further geological and geophysical studies of all coal-bearing depos- 
its are necessary and should not be delayed; confirming drilling must 
be performed to believably establish those positive reserves that can 
be commercially extracted, as they will provide the basis for pro- 
gramming the use of this source of energy for the future of the 
country. 


2173 (ERDA-tr—290, pp 21-22) Coal reserves for iron and 
steel works. Salas, G.P. Jun 1977. Translated from Trabajos sobre 
‘carbon’. 

In Papers on “coal”. 

Mexico's coal reserves are sufficient to supply the coal and 
coke requirements till the year 2000. Further exploration of old 
deposits and search for new deposits is necessary. (LTN) 


2174 (ERDA-tr—290, pp 23-32) Coal and iron mining, 1976— 
1982. Salas, G.P.; Benavides G, L. Jun 1977. Translated from Traba- 
jos sobre ‘carbon’. 

In Papers on “coal”. 

At constant prices and consumption, sufficient reserves of 
both coal and iron are assured for the period 1976-82. However, 
known reserves of coal are not sufficient for a longer period, i.e. to 
2000. It is imperative, therefore, to explore in more detail other 
potential coal deposits and develop definitive and exhaustive knowl- 
edge of the real economically exploitable coal reserves so that the 
country and industry can make correct plans. The investment re- 
quired in coal exploration and development in the 1976-82 period is 
estimated. Mexican iron ore reserves are not sufficient for the next 
25 years and in many cases are of low-grade and present difficulties 
in extraction, require beneficiation, etc. Exploration in Mexico is 
recommended, but also the possibility of contracts or joint ventures 
with private or public organizations in iron ore rich countries is 
suggested. (LTN) 


2175 (ERDA-tr—290, pp 33-57) Mexican coal reserves and 
exploration. Salas, G.P.; Benavides G, L. Jun 1977. Translated from 
Trabajos sobre ‘carbon’. 

In Papers on “coal”. 

Mexican consumption of coal in 1975 was 6.6 million tons, of 
which 5.2 million tons was produced and 1.4 million tons of coke 
and special coals were imported. The coal requirements till 2000 of 
major users (the steel industry, the metallurgical industry and coal- 
fired power plants) has been estimated at nearly 1 billion tons. 
Known reserves are a little higher than this but, in view of the 
energy crisis, a large exploration program to identify and evaluate 
other potential reserves has been undertaken. (LTN) 
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2176 (ERDA-tr—290, pp 58-60) Mineral coal as primary 
source of energy. Salas, G.P. Jun 1977. Translated from Trabajos 
sobre ‘carbon’. 

In Papers on “coal”. 

With in-situ proven coal reserves and geologically favorable 
potential areas, Mexico can be assumed to have sufficient coal for 
electric power generation and for its steel industry till about 2000, 
provided problems of exploitation and financing are resolved. Open- 
ing a new mine costs $350 per ton per year, so financing costs for 10 
million tons per year will be appreciable. The need to find out how 
much coal will be available ultimately is urgent, since after 2000 the 
requirements for coal for electric power and for the steel industry 
greatly exceed known reserves. (LTN) 


2177 (ERDA-tr—290, pp 71-78) Coal demand and reserves. Jun 
1977. Translated from Trabajos sobre ‘carbon’. 

In Papers on “coal”. 

The demand for coal by the three largest users of coal in 
Mexico (the steel industry, the coal-fired electric power plants and 
the mining-metallurgical industry) is estimated for each year until 
2000. The total requirement is nearly 1 billion tons. There are 
sufficient reserves of the right types to provide this amount of coal 
(even with the losses in mining, washing, coking, etc.). Additional 
resources of coal are known, but they cannot presently be classed as 
quantitative known reserves. Some problems are foreseen: coal 
mining production will have to be increased by a factor of 10 during 
this period, the required supply of miners and mining engineers is not 
available and adequate and timely financing may be a problem (at 
present $650 per ton per year of new mine capacity). For reasons of 
financing and deposit geology, mines no larger than 1.5 million tons 
per year are recommended. The investment required for proving 
additional reserves and opening new mines is estimated at over 
21,000 million pesos annually for the next 10 years. (LTN) 


2178 Use of the drilling and core-boring technique in the explo- 
ration of hard coal deposits. Tonscheidt, H.W. (Thyssen schachtbau, 
Muelheim, Ger). Erzmetall; 30: No. 5, 195-200(May 1977). (In 
German). 

The author deals with the methods used in the exploration of 
hard coal deposits, which are based on geophysics, drillings and 
geoelectrical measurements. The tasks and the planning of explora- 
tory drillings are discussed, and various types of exploratory drill- 
ing--both open cast and underground--are described. The use of the 
highly effective counter-flush drilling method is outlined. 6 refs. 


2179 Formation of the Rocky Mountain coking coal deposits. 
Rushton, H.G. (Fording Coal Ltd). Can. Min. J.; 98: No. 4, 55, 57- 
58(Apr 1977). 

At the end of the Jurassic, there was an uplift in the central 
Cordillera, with drainage to the sea which occupied the Plains at 
that time. As uplift progressed, a series of deltas was formed, first in 
the southern third, giving the Kootenay Formation, then in the 
northern two-thirds, giving the Luscar Formation, and its northern 
equivalent, the Gething Formation. Thus all these coal bearing 
formations are confined to a relatively narrow band parallel to the 
old shoreline. 


2180 Deposition of clastic rock during the formation of the 
Rhine lignite seams. Gliese, J. (Geologisches Landesamt Nordrhein- 
Westfalen, Krefeld (Germany, F.R.)). Braunkohle; 29: No. 4, 121- 
124(Apr 1977). (In German). 

When the Rhenish soft coal developed, synchronous clastic 
sediments were deposited within the immediate vicinity of the soft 
coal seams. Media of transport were the Urrhine river and the 
Tertiary North sea. During certain periods swamps spread over the 
coastal plain which had been abandoned by the sea. The Urrhine 
river passed this plain in a relatively narrow channel. At other 
periods marine and fluviatile sedimentation dominated and the 
swamp areas were rather limited. A subsidence of the basin and/or 
uplift of the hinterland is considered to be responsible for these 
changes in clastic sedimentation patterns. Independently from such 
movements, the Urrhine river abandoned its course through the 
plain several times. An explanation has not yet been forwarded. 


2181 Geological division of strata in the Rhenish soft coal 
mining area. Hager, H. (Geologisches Landesamt Nordrhein-Westfa- 
len, Krefeld (Germany, F.R.)). Braunkohle; 29: No. 4, 116-120(Apr 
1977). (In German). 

In the Rhenish soft coal mining area a large number of bore 
holes has provided informations which can be used to establish a 
detailed division of strata. In the past, several steps have been 
essential to meet this objective: the concept of rhythmic sedimenta- 
tion (BREDDIN), a division mainly based on _ rock-types 
(SCHNEIDER und THIELB), finally a comparison between geo- 
physical bore-hole surveys and pollen analysis. In the presently 
adopted division, the lithologic units have been replaced as far as 
possible by time-equivalent units which usually comprise more than 
one rock-type. Age, name, symbol of the units, corresponding rock- 
types and their horizontal range are presented in a figure. 
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2182 Consultancy in the development of coal deposits all over 
the world. Gold, R.; Schiebel, W. Braunkohle; 29: No. 4, 152-155(Apr 
1977). (In German). 

Dr. Otto Guid, Consulting Engineers, Cologne, are working 
as consultants in the area of prospecting, exploration and develop- 
ment of lignite deposits. Some projects successfully carried out are 
reported on, being an example for other consulting projects on the 
coal sector. 


2183 Environmental criteria for young tertiary deposits in the 
southern Lower Rhenish Bay determined with the aid of oxygen and 
carbon isotope ratios from siderites. (Frechen opencast mine of the 
Rheinische Braunkohlenwerke AG). Lietz, J.; Manze, U. (Koeln 
Univ. (Germany, F.R.). Geologisches Inst.). Braunkohle; 29: No. 3, 
62-68(Mar 1977). (In German). 

Oxygen and carbon isotopic composition of diagenetic sider- 
ites from the neogene-clastic sediments below and above the main- 
lignite-layer in the lower Rhine basin permit the reconstruction of 
their environment of deposition. It can be shown that Miocene and 
Pliocene shorelines reached far more to the south than assumed 


before. Interpretation of isotopic data is supported by sedimentologi- 
cal findings. 


2184 Brown coal reserves of the Provence. Veutgen, D. 
(Deutscher Braunkohlen-Industrie-Verein e.V., Koeln (Germany, 
F.R.). Ausschuss Feuerungstechnik und Waermewirtschaft). Braun- 
kohile; 29: No. 3, 77-79(Mar 1977). (In German). 

A short description is given of the brown coal deposit near 
Gardanne, the type of coal in this deposit, winning techniques and 
equipment, and the marketing of the brown coal. 


2185 Diffusion of methane in coal beds. Vasyuchkov, Yu.F. 
(Moscow Min Inst, USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 
10: No. 4, 24-30(1976). 

On the basis of a method of calculation taking into account 
the sorption and thermodynamic conditions of the escape of methane 
from a coal bed, the possibility in principle of calculating the rate of 
evolution of gas by the coal mass on the basis of diffusional ideas 
concerning the transport of methane in coal has been shown. By 
using the proposed mechanism of diffusional transport it is possible 
to broaden considerably the class of problem solved, since the 
calculation is based on linear differential equations in partial deriva- 
tives the methods of solution of which have been fairly broadly 
developed, especially in the theory of thermal conductivity. Know- 
ing the diffusion coefficients of methane in coal it is possible, from 
measurements of the rate of evolution of gas, to find at any moment 
of time the curve of the distribution of the gas pressure from the 
working face, which enables laborious measurements in the pit to be 
dispensed with. 10 refs. 


2186 Papers presented at the Illawarra District conference, 
1976. Parkville, Australia; Australasian Institute of Mining and Met- 
allurgy (1976). 369p. (CONF-7605147—). 


From Illawarra district conference; Illawarra, Australia (May 
1976). 


The Illawarra District Conference of the Australasian Insti- 
tute of Mining and Metallurgy was held at Illawarra, Australia, May, 
1976. Papers presented involved the exploration and development of 
Australian coal deposits, coal mining equipment and methods (espe- 
cially roof supports), coke and iron ore feed requirements for large 
modern blast furnaces, cement and refractories production and con- 
veyor and hydraulic transport of coal. Twenty energy relevant 
papers have been entered individually into EDB and ERA. (LTN) 


2187 Proving of coal deposits preparatory to underground mine 
planning. McElroy, C.T. (Clifford McElroy and Associates Pty. 
Ltd., Milsons Point, Australia). pp 55-64 of In Papers presented at 
the Illawarra District conference, 1976. Parkville, Australia; Austra- 
lasian Institute of Mining and Metallurgy (1976). 


From Illawarra district conference; Illawarra, Australia (May 
1976 


" See CONF-7605147—. 


In the exploration of an area proposed for the establishment 
of an underground colliery, consideration of all land and mining 
titles and consents has early priority. Environmental aspects have 
become more meaningful. Preliminary assessments of previous geo- 
logical knowledge, together with new geological and geophysical 
data from surface investigations, condition the decision to proceed 
with costly diamond drilling programs. Methods other than fully 
cored diamond drilling have a useful application in appropriate 
circumstances. Drilling exploration is conducted in stages of increas- 
ing density of hole spacing to the point where, with holes at 1 km 
centres, reserves are categorized as measured. The program is sub- 
ject to constant review in the light of market changes. It is essential 
that liaison between mining engineer and geologist be maintained in 


assessment of the interpretative outflow from the exploration pro- 
gram. 
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2188 Applied coal geology with particular reference to coking 
coals. Read, H.W. (Australian Iron and Steel Pty. Ltd., Port 
Kembla). pp 77-86 of In Papers presented at the Illawarra District 
conference, 1976. Parkville, Australia; Australasian Institute of 
Mining and Metallurgy (1976). 

From Illawarra district conference; Illawarra, Australia (May 
1976). 


See CONF-7605147—. 

Coal geology plays an essential role in the investigation of in 
situ coal seam quality. Coal geology can also play an important part 
in laboratory studies such as coal washing and coking, and in 
operating plant problems. 


2189 Department of Mines’ programme of exploration and de- 
velopment of the State's coa! resources. Rose, G. pp 87-98 of In 
Papers presented at the Illawarra District conference, 1976. Park- 


ville, Australia; Australasian Institute of Mining and Metallurgy 
(1976). 


From Illawarra district conference; Illawarra, Australia (May 
1976). 

See CONF-7605147—. 

The implementation of the Mining (Further Amendment) 
Act, 1970, and later the Coal Mining Act, 1973, placed a requirement 
on the Department of Mines to accept an initiative in relation to coal 
exploration and coal mine development which does not apply in the 
case of other minerals. It is necessary to consider the exploration of 
the total coal resources of the State rather than one individual basin 
or deposit. If the level of knowledge of the coal resources in these 
basins is considered in relation to their potential for development, it 
is possible to allocate broad scale priorities to their assessment. Due 
to the enormity of the task (which involves a conservative estimate 
of in excess of 400,000 m of drilling to reach a broad reconnaissance 
level of understanding), the involvement of industry with the De- 
partment in the exploration program is necessary. The development 
of coal deposits by mining operations must give consideration to a 
number of constraints apart from the simple availability of the 
resources. Principal among these are aspects influenced by technical, 
land use and environmental considerations, transport systems, work- 
force availability and economic and legal restrictions. When existing 
restrictions are considered and within the framework of existing 
Government policy, a program of development emerges which is a 
combination of an extension of existing operations supplemented by 
the use of a coal lease and exploration permit tendering system. 
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REFER ALSO TO CITATION(S) 2031, 2147, 2171, 2172, 2177, 
2182, 2186, 2302, 2304, 2307, 4318, 4619 


2190 (BM-IC—8747) Moving longwal! shield supports at the 
York Canyon coal mine. Oitto, R.H.; Wisecarver, D.W.; Sikes, W.E. 
(Bureau of Mines, Denver, Colo. (USA). Denver Mining Research 
Center). 1977. 22p. . 

The Bureau of Mines and Kaiser Steel Corp. are cooperative- 
ly demonstrating the shield-type roof support in the longwall mining 
of a 10-1/2-foot-thick coalbed at the York Canyon mine near Raton, 
N. Mex. As part of the demonstration, the shield supports have been 
successfully and safely moved from a completed longwall face to a 
new longwall face. When these shield supports were moved in 1976, 
they were the largest and heaviest longwall support system in use in 
U.S. coal mines. The shield supports, preparations for moving them, 
the actual move, and installation at the new face are discussed. 


2191 Illawarra coalfield: a brief history to 1905. Sellers, G. pp 
15-25 of In Papers presented at the Illawarra District conference, 
1976. Parkville, Australia; Australasian Institute of Mining and Met- 
allurgy (1976). 


From Illawarra district conference; Illawarra, Australia (May 
1976) 


* See CONF-7605147—. 


A brief history of early coal mining operations (to 1905) in the 
Illawarra coal field is given. (LTN) 


2192 (FE—1231-7) Design optimization in underground coal 
systems. Interim report, October—December 1976. Lucas, J.R. (ed.). 
(Virginia Polytechnic Inst. and State Univ., Blacksburg (USA). 
Dept. of Mining and Minerals Engineering). Mar 1977. Contract 
EX-76-C-01-1231. 45p. Dep. NTIS, PC A03/MF AOl1. 

The thicker, shallower, and geologically superior coal seams 
in the eastern U.S. are being mined, and surface operations of the 
western U.S. are being subjected to increasing pressure from envi- 
ronmentalists. In order to meet demand as more accessible surface 
seams are exhausted, the coal industry is starting to mine seams of 
over 2000 in depth and less than 30 in. in thickness. The Longwall 
Mining System is the natural choice to mine deep and thin coal 
seams as it operates largely independently of the overburden rock 
stress. Also the need for increasing productivity without a corre- 
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sponding cost increase is causing many coal producers to look at 
longwall mining systems as a means of achieving this end. The 
consistent increase in the utilization of longwall mining systems in 
the U.S. illustrates the excellent potential of this technique for the 
future. Because of roof conditions, not all deep seams are suitable for 
longwall mining. In deep seams not adaptable to longwall mining, 
the room-and-pillar method appears reasonable as room-and-pillar 
mining is more adaptable to varying seam conditions than longwall 
mining. When a conventional pillar design is used, the seam may 
prove uneconomical to mine due to the low extraction ratios at great 
depth. The yield-pillar concept offers an alternative method of pillar 
design as this method makes it possible to raise the extraction ratio in 
room-and-pillar mines at great depths. 


2193 (PB—259206) Drilling for energy resources. (National 
Research Council, Washington, D.C. (USA); National Science 
Foundation, Washington, D.C. (USA)). 1976. Contract NSF-C310. 
84p. NTIS, PC A05/MF AOl. 

The purpose of the study is to: (1) examine current drilling 
technology; (2) suggest areas where additional research and develop- 
ment might significantly increase drilling rates and capabilities; and 
(3) suggest a strategy for improving drilling technology. Emphasis is 
on the equipment and techniques used to drill for petroleum, natural 
gas, and geothermal resources. (GRA) 


2194 (PB—259316) Technology of auger mining. Contract re- 

search report 1975. Habeck, W.J. (Ford, Bacon and Davis, Inc., New 

— (USA)). Oct 1975. Contract S0241050. 124p. NTIS, PC A06/ 
F AOl. 

Study of the auger mining industry shows that the present 
state-of-the-art limits the total augerable coal reserve base to an 
estimated 5 billion tons. Improvements in auger technology allowing 
greater depths of penetration will increase the potential reserve base 
to approximately 20 billion tons thereby improving resource recov- 
ery and lowering mining costs per ton of coal by reducing the costs 
for mine developmert and land reclamation. 


2195 (PB—259361) Basic estimated capital investment and op- 
erating costs for underground bituminous coal mines developed for 
longwall mining. Mines with annual production of 1.5 and 3 million 
tons by longwall mining from an 84-inch coalbed. Information circular 
1976. Duda, J.R.; Hemingway, E.L. (Bureau of Mines, Morgantown, 
W.Va. (USA). Process Evaluation Group). Sep 1976. 31p. (BM-IC— 
8715). NTIS, PC A03/MF AO1. 

See also PB—248967. 

Basic estimated capital investment, operating cost, and selling 
price for two hypothetical mines designed to produce 1.32 and 2.64 
million tons per year by using a longwall system in conjunction with 
a continuous mining system are presented for coal properties capable 
of sustaining a 20-year production period. Wages and union welfare 
payments used are those in effect as of December 6, 1975, as set forth 
under the National Bituminous Coal Wage Agreement of 1974. Costs 
of materials and equipment are based on July 1975 indexes. (GRA) 


2196 (PB—263484) Issues and opinions on the social effects of 
water allocation for coal development in the Yellowstone River drain- 
age. Completion report. Faulkner, L.G. (Montana State Univ., Boze- 
man (USA). Water Resources Research Center). Jul 1976. 187p. 
(MUJWRRC—78). NTIS PC A09/MF AOi. 

The results of this study define issues of major concern to 
decision makers, water users, and residents of the Yellowstone River 
drainage region. These issues revolve around the possible effects of 
allocation of water from the study area to the coal development 
industry. Water use issues include potential impacts on water quanti- 
ty, in-stream flow, water quality, and groundwater, water needs of 
reclamation, major water development and water rights. Social 
issues include rapid population growth, lifestyle changes, economic 
impacts, impacts on the Indian reservations, loss of local control and 
increases in crime. Policy questions explored in the study include 
attitudes toward the handling of coal development issues and infor- 
mation by state and local authorities, levels of coal development, and 
alternate means of shipping coal. Implications for policy are drawn 
from the results of the residents’ survey. 


2197 (PB—263492) Potential impact of the development of lig- 
nite reserves on water resources of East Texas. Research project 
completion report. James, W.P.; Slowey, J.F.; Garrett, R.L.; Ortiz, 
C.; Ortiz, J. (Texas A and M Univ., College Station (USA). Water 
Resources Inst.). Aug 1976. Contract DI-14-34-0001-6121. 183p. 
NTIS PC A09/MF AOl1. 

Potential adverse effects of lignite strip mining and lignite 
utilization on the hydrology and water quality of East Texas are 
identified. Studies included (1) monthly water sampling for a one- 
year period of streams, lakes and wells near the strip-mined areas and 
at control stations located away from the lignite development; (2) 
leaching studies of the lignite and overburden at Fairfield and 
Rockdale; (3) precipitation samples collected under the airborne 
waste plume from the lignite-fueled electric generating plant at 
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Fairfield; and (4) a limited trace element enrichment study in the 
soils around the plant at Fairfield. 


2198 (PB—266705) Practical pillar design problem encountered 
under deep cover and with different block geometric pillar. Final open 
file report. Hazen, G.A.; Lewis, H.; Artler, L.R.; Middaugh, J. (Ohio 
Univ., Athens (USA). Dept. of Civil Engineering). 12 Jul 1975. 113p. 
NTIS PC A06/MF AOI. 

This report presents a stress investigation of four coal pillars 
located under two depths of cover. Each coal pillar was instrument- 
ed with 10 load cells designed to measure coal pressure during initial 
and secondary mining. The problem considered was one of uniform 
triaxial stress as a large coal pillar was loaded under a thick limes- 
tone bed. Special attention was given to pillar design procedure. 
Unconfirmed uniaxial compression tests were conducted for coal 
specimens 7/8 in, 2-1/8 in, 3 in, and 4 in square with length to square 
side ratios of 1/2, 1, 1-1/2, and 2. Stress-strain curves were recorded. 
Six specimens were tested at each size. Results show that a coal 
pillar is composed of an inner zone which is highly loaded plus a 
region around its perimeter which has lost its elastic strength. The 
bearing capacity of a coal pillar consists of elastic and crushed coal 
response. The failure strengths have been determined and will be 
useful in coal recovery, mine design, and mine safety. 


2199 (PB—267272) Development of a conveyor-type cross pit 
overburden and material handling system. Final report 23 Jun 75—21 
Dec 76. Defferding, L.J.; Rasmussen, D.E.; Enderlin, W.I.; Parry, 
H.L.; Bampton, M.C.C. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). 21 Dec 1976. Contract JO255032. 91p. NTIS PC 
A05/MF AO. 

This report documents the work performed by Battelle- 
Northwest and its subcontractors in phase I of a project to develop a 
cross pit conveyor system for the Bureau of Mines. It includes the 
main text. The conveyor system description includes details of the 
conceptual design as well as system and component specifications. 
The selection of primary and backup sites for system demonstration 
is discussed. Maneuvers and operating sequences required for mining 
the selected demonstration site are described and illustrated. Eco- 
nomic viability of the system was analyzed by estimating the cost of 
overburden removal per ton of coal using the Battelle-designed 
concept and comparing these costs with the cost of a state-of-the-art 
30-cubic yards dragline operation. Testing and trade-off studies 
conducted are documented and the results presented. Alternate 
designs considered in developing the selected concept are included. 
Based on the evaluation of the selected concept, it was concluded 
that the cross pit conveyor system proposed by Battelle is a techni- 
cally and economically feasible overburden handling method with a 
good potential to improve western coal mining efficiency. 


2200 (PB—267273) Development of a conveyor-type cross pit 
overburden and material handling system. appendixes. Final report. 
Defferding, L.J.; Rasmussen, D.C.; Enderlin, W.1.; Parry, H.L.; 
Bampton, M.C.C. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). Dec 1976. Contract J0255032. 44p. NTIS PC A03/ 
MF AOI. 

This report documents the work performed by Battelle- 
Northwest and its subcontractors in phase I of a project to develop a 
cross pit conveyor system for the Bureau of Mines. It includes the 
appendixes. The conveyor system description includes details of the 
conceptual design as well as system and component specifications. 
The selection of primary and backup sites for system demonstration 
is discussed. Maneuvers and operating sequences required for mining 
the selected demonstration site are described and illustrated in detail. 
Economic viability of the cross pit conveyor system was analyzed 
by estimating the cost of overburden removal per ton of coal using 
the Battelle-designed concept and comparing these costs to the cost 
of an available state-of-the-art 30-cubic yards dragline operation. 
Testing and trade-off studies conducted are documented and the 
results presented. 


2201 (PB—267672) An investigation of the interaction of rock 
and types of rock bolts for selected loading conditions. Annual report 
No. 2. Haas, C.J.; Keith, H.D.; Nitzsche, R.N.; Dave, J.; Hoffmann, 
R.L. (Missouri Univ., Rolla (USA). Rock Mechanics and Explosives 
Research Center). 15 Mar 1975. Contract H0122110. 353p. NTIS PC 
A16/MF AOl1. 

The objective of this research was to investigate the interac- 
tion phenomena of rock and types of rock bolts to develop design 
principals for using grouted roof bolts. The investigation was to 
determine the effectiveness of grouted bolts in resisting lateral dis- 
placement and axial separation along fracture planes, and also to 
determine if grouted bolts eliminate the axial tensile stress near the 
anchor and the resulting rock fracture. The first year objective, 
which involved defining the post tensioning response of grouted bars 
and determining the amount of shear resistance generated by con- 
ventional and resin-grouted bolts, was achieved. The second year 
objectives were to make additional shear tests, conduct creep tests, 
and continue the theoretical analysis of the support mechanism of 
rock bolts. Finite-element analysis showed that high stress concen- 
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trations are created when an expansioned-anchor bolt separates. The 
stress distribution in a mine roof structure not subjected to lateral 
loading is not affected significantly when bolts are installed. 


2202 (PB—267673) An investigation of the interaction of rock 
and types of rock bolts for selected loading conditions. Annual report 
No. 1. Haas, C.J.; Clark, G.B.; Nitzsche, R.N. (Missouri Univ., Rolla 
(USA). Rock Mechanics and Explosives Research Center). 20 Feb 
1974. Contract H0122110. 344p. NTIS PC A15/MF AOl. 

The objective of this research was to investigate the interac- 
tion phenomena of rock and types of rock bolts to develop design 
principals for using grouted roof bolts. The investigation was to 
determine the effectiveness of grouted bolts in resisting lateral dis- 
placement and axial separation along fracture planes, and also to 
determine if grouted bolts eliminate the axial tensile stress near the 
anchor and the resulting rock fracture. The first year’s effort in- 
volved defining the post-tensioning response of grouted bars and 
determining the amount of shear resistance generated by convention- 
al and resin-grouted bolts. A finite-element analysis showed that if 
the rock and resin grout behave in an elastic manner, the post 
tensioning of a grouted bar will affect mine roof stability only if 
movement occurs near the collar. An experimental shear test pro- 

ram revealed that both conventional bolts and resin-grouted rein- 
orcing bars significantly increase shear resistance along fracture or 
bedding plane when the average normal compressive stress on that 
plane is low (in the order of 25 psi) and when the bolt is oriented so 
that the shear displacement tends to lengthen the bolt. An increase in 
shear resistance is also noted at the higher normal pressure of 250 
psi; however, the increase is small compared to the corresponding 
shear resistance without a bolt. Conventional bolts oriented so that 
they tended to loosen with shear displacement added no significant 
shear resistance. 


2203 (PB—267764) Minimum cost strategies for longwall equip- 
ment moves. Open file report (final). Gales, T. (Gates Engineering 
Co., Beckley, W.Va. (USA)). Feb 1977. Contract JO166127. 125p. 
NTIS PC A06/MF AOl1. 

Longwall mining has a high potential for producing bulk 
production from a single face. Production is interrupted for a consid- 
erable time when it is necessary to move the equipment to a new 
block of coal. The frequency of such moves can be reduced by 
increasing the dimension of the block to be moved. Merely doubling 
the tonnage in a block to be mined may increase production by more 
than 21,000 tons per year. The time taken to move the equipment 
can be reduced by careful preplanning, industrial engineering analy- 
sis, and specially designed equipment. Reducing its move time from 
30 days to 5 days can increase production by more than 25,000 tons 
per year. Increasing the panel dimensions and reducing the move 
time can give an increase in pretax profits of more than $600,000. A 
comprehensive bibliography is included. 


2204 (PB—267778) Computer aided analysis of cross-pit con- 
veyor systems. Open file report (final). Morris, C.W.; Keller, K.J. 
(McDonnell Douglas Electronics Co., St. Charles, Mo. (USA)). Mar 
1977. Contract JO1S5010. 436p. (MDC-M—0021). NTIS PC A19/ 
MF AOl1. 

An existing computer simulation of a dragline was modified 
to simulate a dragline dumping into the hopper portion of a cross-pit 
conveyor system. This revised computer model was then used to 
study four proposed cross-pit conveyor systems. Parameters such as 
dragline position, hopper position, and digging procedure were 
varied to maximize the dragline production. This performance was 
compared with the conventional side-casting technique. 


2205 (PB—267781) The effect of organizational climate and 
policy on coal mine safety. Open file report. Sanders, M.S.; Patterson, 
T.V.; Peay, J.M. (Naval Weapons Support Center, Crane, Ind. 
(USA)). 6 Jul 1976. Contract H0242039. 180p. NTIS PC A09/MF 
AOl. 

This study was designed to explore the contribution of orga- 
nizational climate and management practices to the injury experience 
in underground coal mines. A cross-lagged panel design was used in 
which miners from 22 mines completed questionnaires assessing 27 
organizational climate, structure, and function dimensions on two 
occasions. The results strongly support the hypothesis that climate 
and management practice have casual effect on the incidence of 
disabling injuries. 


2206 (PB—267785) Time domain reflectometry microcomputer. 
Final report Jan 75—Mar 77. Dworak, R.A.; Jordan, A.G.; Thorne, 
J.S. (Carnegie-Mellon Univ., Pittsburgh, Pa. (USA). Dept. of Elec- 
trical Engineering). Mar 1977. Contract H0346138. 113p. NTIS PC 
A06/MF AO1. 

Faults which occur in electrical coal mine trailing cables as 
either short circuits or open circuits have been successfully located 
in the past by a variety of simple techniques. On the other hand 
resistive faults require the use of more sophisticated techniques to 
provide accurate fault location, especially in the range of 50 ohms to 
1 megohm. The report describes the work done on the development 
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of the time domain reflectometry microcomputer (TDRM). Modifi- 
cations to the FMC-model 302A cable fault locator is described in 
appendix D. The TDRM unit uses an 8080 microcomputer to 
accurately locate major faults in low capacitance cables to within 
plus or minus one foot when properly calibrated. Major faults in 
high capacitance cables are usually located within plus or minus 5 
feet. The upper limits of fault detection are <1 kilohm shunt fault 
and >7 ohm series fault. In practice fault detection limits are 
reduced to <300 ohms shunt fault and >30 ohms series fault 
because of discontinuities caused by cable repair. 


2207 (PB—267787) Noise reduction of conveyers used in under- 
ground coal mining machinery. Final report. Huggins, G.G.; Reming- 
ton, P.J. (Bolt, Beranek and Newman, Inc., Cambridge, Mass. 
(USA)). Dec 1976. Contract H0357085. 132p. (BBN—3272). NTIS 
PC A07/MF AOl1. 

Discussions are presented of the three phases of the noise 
reduction program on flight-type coal conveyors. The three phases 
are identification of noise sources, evaluation of potential noise 
reduction concepts, and implementation of noise reduction, which is 
intended to reduce conveyor noise to less than 90 dB(A) in the 
underground mining environment. The major noise sources are 
impacts of the chain on the tail roller and on the top and bottom 
decks. A total noise reduction of 11 dB(A) was achieved by using 
techniques which are applicable to retrofit. A theoretical model of 
isolation provided by the isolated tail roller is developed. Appendi- 
ces are presented that contain information on other potential con- 
cepts and additional data generated. 


2208 (PB—267927) Constant-depth linear cutting head for con- 
tinuous mining machines. Engineering and economic feasibility study. 
Final report. Baldwin, A.; Sutton, J. (FMC Corp., Santa Clara, Calif. 
(USA). Engineered Systems Div.). Mar 1977. Contract J0265010. 
194p. NTIS PC A09/MF AOl1. 

This report describes the engineering feasibility and economic 
advantages of a unique new mining machine using cutting bits that 
take a constant-depth linear cut in the coal face. The studies show 
that this innovative new cutting concept, being developed by the 
Bureau of Mines, can be designed into the basic continuous-mining 
machine. The resulting miner would be attractive to mine owners 
because coal could be mined with minimum generation of airborne 
respirable dust, substantial increases in productivity, and elimination 
of methane ignition due to cutting. 


2209 Efficiency and productivity at the coal face. Callis, A.V. 
(Nat! Coal Board, Ellistown Colliery, Engl). Min. Eng. (London); 
136: No. 193, 503-516(Jun 1977). 

The implication of the U.K.’s Plan for Coal in relation to 
average daily output per face is shown and the ensuing requirements 
for the future are noted. The necessity for increased bulk output 
from longwall faces is given priority. Three main principles for 
improving productivity and efficiency are suggested. Equipment and 
systems should be as reliable as possible. They should be simple to 
operate and maintain in order to reduce the problems of interdepen- 
dence. Thirdly, the full potential of the equipment installed should 
be utilized. The application of these principles to longwall mining 
and face-end systems in particular is discussed. Finally, the effect 
that increased rates of coal extraction may have on the working 
environment and safety are highlighted. 11 refs. 


2210 Extended longwall and diagonal water infusion by roadside 
consolidation. Becker, H.; Klinkner, H.G. Glueckauf; 113: No. 9, 459- 
463(5 — 1977). (In German). 

Efficient dust abatement by infusion and blocking undesirable 
escape ways of water are discussed. Use of magnesia binders for 
consolidation is demonstrated, and mixed proportions are noted. 
Drilling and blocking methods are explained. Results of practical 
applications and cost analysis are reported. 6 refs. 


2211 Rock stresses determination in the Ruhr carbon. Braeuner, 
G. Glueckauf; 113: No. 9, 463-464(5 May 1977). (In German). 

Measuring methods based on elastic expansion of rock from 
the borehole are illustrated. Three-dimensional stresses are deter- 
mined by adapting method to coal mining conditions resulting in 
horizontal pressures amounting to 20 to 30 percent of vertical 
pressures. 


2212 Comparative investigations of supporting devices for me- 
chanical road driving. Frenyo, P. Glueckauf; 113: No. 9, 465-470(5 
May 1977). (In German). 

Lifting and transporting devices, both attached to other 
equipment and with independent drive are analyzed and compared. 
Specifications of hydraulic machinery are given and performance of 
27 in operation is evaluated. 


2213 Baseline evaluation of recent EDM systems. Hodges, D.J.; 
Curl, S.J. (Univ of Nottingham, Eng]). Colliery Guardian; 225: No. 5, 
SILT, Sete 1977). 

Since 1960 evaluation tests of EDM instruments have been 
conducted by the Mining Department of Nottingham University, 
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with particular attention being directed toward their application in 
mining surveying. An indoor base and other laboratory facilities 
have been used extensively for calibration and other purposes, and 
this together with the availability of surface and underground bases 
at local mines has provided plenty of scope for practical field 
evaluation work. This article describes the setting out of the baseline 
and presents the results subsequently obtained with EDM and other 
instruments. 6 refs. 


2214 Principles of underground coal mine design--an approach-- 
1, Lama, R.D. (CSIRO, Aust). Colliery Guardian; 225: No. 5, 281- 
288(May 1977). 

After a brief discussion of coal’s role in meeting the present 
and future energy needs, the author reviews recent developments in 
mine planning. These developments are divided into two groups: (1) 
Reconstruction of existing mines, and (2) Planning of new mines and 
mining regions. Optimization of the structure of mines--the most 
important aspect of mine planning--is discussed in detail, and the use 
of statistical methods to determine the relationship between the size 
of the mine and the cost of exploitation is examined. 


2215 Opencast mining of coal in France. Iooss, R. Ind. Miner. 
(St.-Etienne, Fr.) ; 59: No. 5, 243-251(May 1977). (In French). 

The opencast mining method consists in removing the over- 
burden situated above a coal deposit in order to exploit this deposit 
by the open-pit mining method. The author briefly examines the 
history of open cast mining of coal in France, and then describes the 
French coal deposits workable by this method. Proved reserves of 
these deposits, total 12 million tons, whereas possible reserves are 
estimated at 8 million tons. Technical details are given on the open 
cast mining method with particular reference to the type of machin- 
ery used, transport, land reclamation and minig costs. 


2216 Spain's 2700 kw belt conveyor with active top and bottom 
sides. Anon. (Soc Stephanoise de Constr Mec, Saint-Etienne, Fr). 
Ind. Miner. (St.-Etienne, Fr.) ; 59: No. 5, 265-269(May 1977). (In 
French). 

Salient features of a belt conveyor installed by the Spanish 
coal mining company Hunosa to exploit a coal deposit in the 
Asturias province are detailed here. The 1700-meter-long, 1200 mm 
wide conveyor with an output of 900 tons/hr performs two func- 
tions: it transports the run-of-mine coal from the underground work- 
ings to the surface, and also, by having the bottom belt adjusted, it 
loads and transports the schist from coal washing underground for 
the stowage of faces. 


2217 Development of modern gallery tunneling during the next 
twenty years. Holdo, J. Glueckauf; 113: No. 8, 399-404(21 Apr 1977). 
(In German). 

Study of future technological trends using extropolation from 
past and present methods is explained. Utilization of projectiles, laser 
beams, electron beams, water jets, and electric discharges in water is 
evaluated. Developments in blasting, partial-and full face excavation 
are traced. Electrically powered machinery and remotely controlled 
drilling are explored. 17 refs. 


2218 Structural-tectonic characteristics for advance groundprov- 
ing of coal faces. Adler, R.E.; Harre, M.; Junge, J. Glueckauf; 113: 
No. 8, 404-406(21 Apr 1977). (In German). 

Theoretical analysis of forty-six tectonic characteristics re- 
garding deformations in the Ruhr carbon deposits is presented. 
Formulation of a single tectonic index incorporating structural char- 
— is proposed, based on on-site tectonic measurements. 6 
refs. 


2219 Polyurethane for stabilizing coal and stone. Meyer, F. 
Bergbau; 28: No. 4, 125-129(Apr 1977). (In German). 

Two methods have been developed for stabilizing with poly- 
urethane in underground mining: the cartridge method and the 
injection or plasticization method. The methods and their application 
are explained. 


2220 Preussenelektra plan to restart the winning of brown coal 
on the Meissner. Friederich, K. (Preussische Elektrizitaets-A.G. 
(Preussenelektra), Borken (Germany, F.R.)). Braunkohle; 29: No. 4, 
155-162(Apr 1977). (In German). 

The Borken brown coal power station of the Preussenelektra 
concern can only be supplied until the end of 1985 with the existing 
coal reserves in the adjacent Borken area. However, in order to 
ensure a supply of fuel until 1993/95 it is entended to clear 6.0 
million tons of brown coal on the Meissner. Planned are two 
Opencast mines and one underground mine. Although these oper- 
ations are either a continuation of the old mine or in its immediate 
vicinity, resistance to the plan is expected from preservers of natural 
beauty and wild life. 


2221 75 years electrical engineering in the German soft coal 
mining industry. Dassler, K.H. Braunkohle; 29: No. 4, 137-142(Apr 
1977). (In German). 
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The rhenish soft coal fields, which had to change over from 
surface to deep overcast mining after the second world war, and 
where completely new mining techniques with the appropriate 
equipment and prime movers had to be developed, was a special 
challenge for electrical engineering in German soft coal mining. If 
the efforts made to provide economic technology were succesful, 
this was because there was a great deal of experience to fall back on. 
This article shows the historical development in the last 75 years, 
adapted to the given framework, in respect of one sector of this 
special field of electrical engineering. 


2222 Opencast mine Puentes de Garcia Rodriguez/Spain. 
Kayser, J. Braunkohle; 29: No. 4, 143-146(Apr 1977). (In Come. 

Within the framework of the construction of a 4 x 350 M 
power station the planned extension of the lignite opencast mine 
Puentes de Garcia Rodriguez is reported on. The significance of this 
extension for the future economics development of Spain is pointed 
out. 


2223 Engineering in brown coal mining reflected over 75 years 
in the 'Braunkohle’ special journal. Schlutter, K. Braunkohle; 29: No. 
4, 132-137(Apr 1977). (In German). 

Through the material published the 'BRAUNKOHLE'’ jour- 
nal has accurately and comprehensively documented the develop- 
ment in mining engineering in the German soft coal industry in both 
deep and opencast mines. The best experts for planning and operat- 
ing brown coal mines have described the progress made in mining 
engineering from room and pillar caving underground to the large 
and deep opencast mines with an annual output of over 40 million 
tons. Over this period of time the human labour which was only 
available in the beginning has been almost completely replaced by 
large-scale, highly efficient machines. 


2224 Lignite project Elbistan/Turkey. Report on the planning of 
the opencast mine Kislakoey. Vogt, W. Braunkohle; 29: No. 4, 147- 
152(Apr 1977). (In German). 

The lignite deposits in Elbistan form the basis of a series of 
power station projects in Turkey. The partial field of Kislakoey will 
supply the power station under construction in Elbistan. The geo- 
logical and hydrological situation of the field of Kislakoey is present- 
ed. Criteria for the planning of the opencast mine Kislakoey as will 
as suitable devices for the exploitation (excavators, conveyor sys- 
tems, spreaders) are discussed. Finally, the author refers to the 
planning of time schedules. 


2225 How to improve battery-supplied luminaires with filament 
lamps for mining applications. Vasil’ev, K.V.; veg tp T.P. (Min 
Inst im. A.A. Skochinskii, USSR). Svetotekhnika; No. 3, 8-10(Mar 
1977). (In Russian). 

The paper reports on the results of research and development 
efforts aimed at the introduction of a better lighting of coal mines. 
The efforts have resulted in the battery-supplied luminaires showing 
a 1.5 to 2-fold increase in their specific lighting characteristics as 
compared with the commercial Soviet-made and the most advanced 
foreign products. 


2226 Design and analysis of a shaft as a structure in coal mining 
project. Ramamohana Rao, Y. (Central Mine Planning and Design 
Inst., Ranchi, India). J. ZJnst. Eng. (India), Min. Metall. Div.; 57: 71- 
76(Mar 1977). 

In view of the program of large scale coal production in the 
country, a number of shafts as outlets for hoisting mineral, men, and 
materials will be required to be constructed at coal mining projects. 
The principles of analysis of such shafts as structures and the 
methods adopted for design are explained. The design criteria are 
discussed in detail for vertical shafts having circular sections. 


2227 Design of central workshop for a group of mines. Udupa, 
K.R.D. (Central Mine Planning and Design Inst., Ranchi, India). J. 
Inst. “~— (India), Min. Metall. Div.; 57: 77-81(Mar 1977). 

entral workshops are planned to cater tc the overhaul of the 
mining equipment, manufacture and fabrication of spares to maintain 
smooth working of the equipment in the surrounding mines. From a 
series of relationships developed between annual overhaul man- 
hours of various kinds of equipment and their weights and also from 
the norms for the man-hours per tonne of manufacture and fabrica- 
tion, total manpower requirement of a central workshop is calculat- 
ed. Similarly, from the norms, shopwise manpower, equipment, areas 
and capital investment are obtained. Suitable matching material 
handling equipment and layouts are subsequently selected. 


2228 Mathematical model for the planning of opencast soft coal 
mines, Kozlowski, Z. Braunkohle; 29: No. 3, 68-77(Mar 1977). (In 
German). 

By taking the Belchatow opencast mine in Poland as an 
example, the author explains the planning of open cast mining by 
means of a mathematical model. This model is particularly suitable 
for clearing in a number of cuts. It allows a number of technical 
solutions to be worked out. It makes for best possible size of 
operation and selection of large-scale equipment. 
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2229 Electric gear of the 3-metre conveyor belt installations in 
the Fortuna opencast mine. Sieber, H. Braunkohle; 29: No. 3, 57- 
61(Mar 1977). (In German). 

This article covers the special features of the electrical 
switchgear compared with the equipment used hitherto. The follow- 
ing points have been covered in partcular: 1) the completely zinc- 
plate finish, 2) universal application as front or rear station, 3) quick 
installation through the use of complete assemblies, 4) acceleration 
comparatively independent of load, 5) the shutting down of the 
conveyor line and some of the monitoring systems. 


2230 Destressing of seams liable to rock bursts by drilling the 
solid coal. Krawiec, A.; Domzal, J.; Ozana, P. Przegl. Gorn.; 33: No. 
2, 60-65(Feb 1977). (In Polish with English abstract). 

In addition to active measures for fighting the rock bursts, 
such as water infusion and concussion blasting used in Polish mines, 
destressing drilling is more and more commonly used. The develop- 
ment of the method for destressing drilling used in the world mining 
and the fundamental principles of destressing coal seams by the 
drilling method are discussed. 12 refs. 


2231 Effect of the method of opening highly gassy seams on Ch, 
occurrence in the area of the longwall face. Frycz, A.; Szlazak, J. 
Przegl. Gorn.; 33: No. 2, 65-70(Feb 1977). (In Polish with English 
abstract). 

The firedamp hazard in the area of longwall faces is analyzed. 
It is found that for a highly gassy seam the most advantageous is the 
opening allowing the ventilation in the system of H. Less advanta- 
geous is the system of openings compelling to the diagonal ventila- 
tion. 11 refs. 


2232 Method for outgassing coal samples for determination of 
gas content of seams. Muzyczuk, J.; Borowski, J.; Daszek, A.; 
Borowska, Z. Przegl. Gorn.; 33: No. 2, 71-75(Feb 1977). (In Polish 
with English abstract). 

The samples are outgassed directly from containers in which 
the coal was previously comminuted by steel balls. The gas evolving 
from coal is forced by mercury pumps to a glass container with a 
considerable volume from which the air was previously evacuated. 
The volume of gas obtained is calculated according to its pressure in 
the container, taking into account the ambient temperature and the 
atmospheric pressure. The samples of gas intended for the chemical 
analysis are taken from the container by vacuum method to glass 
pipettes. 5 refs. 


2233 Investigations on optimum layout of coal faces. Denk, D. 
Glueckauf-Forschungsh.; 38: No. 1, 1-8(Feb 1977). (In German). 

Mathematica! model is constructed to simulate working and 
use simultaneous optimization technique. Criteria and functional 
relationships in model structure are analyzed and results are evaluat- 
ed. Variations to basic model are discussed, and ways to maximum 
optimization are pointed out. 28 refs. 


2234 Degasification of coal seam. Indian Min. Eng. J.; 16: No. 
1, 9-10, 23(Jan 1977). 

It is difficult to win a seam in a coal mine with gas content of 
10 cu m/tonne or more. The best way of working such a seam with 
safety and economy is to degasify the seam by capturing the gas 
before it gets a chance to mix with the air of the mine. The process 
involves prior determination of gas emission parameters by studies 
and investigations in mines and in the laboratory. Such parameters 
define the gassiness of coal seams besides determining the feasibility 
of their being degasified in solid or when disturbed by exploitation 
process. 


2235 Analogue modelling of stresses and displacements in bord 
and pillar workings of coal mines. Oravecz, K.I1. (Chamber of Mines 
of South Africa, Johannesburg). Int. J. Rock Mech. Min. Sci.; 14: No. 
1, 7-23(Jan 1977). 

A method is outlined for the determination of stress and 
displacement distributions in bord and pillar workings of coal mines. 
The method is based on elastic theory: a linear elastic medium and a 
simple linear relationship for the compression of the seam are 
assumed. The convergence distribution in the seam, from which 
Stresses and displacements can be computed elsewhere in the 
medium, is obtained by modelling the mining geometry on an 
electrical resistance analogue computer. The validity of the pro- 
posed method is tested by comparing the predicted displacements 
with those measured in the field under a variety of conditions. From 
the evaluation of three mining geometries, it is deduced that by using 
the proposed method the displacement field can be predicted with 
sufficient accuracy for practical purposes. By extension it is accepted 
that the stress field and thus pillar load, as derived by using the 
method, can be used for the purposes of mine design and stability 
investigations. 


2236 Open-cut mining equipment and coaling for a brown coal 
power station in Thailand. Berger, M. Foerdern Heben; 27: No. 1, 36- 
38(Jan 1977). (In German). 


ERA VOL. 3, NO. 2 


Mining, hauling, intermediate storage and processing of 
brown coal were also adapted to the development of a power plant 
directly at the border of the brown coal mining area, and the 
transport was converted from lorry to conveyor belt operation. The 
belt conveyor system, the stocking out and removal, as well as the 
processing and storage for the coaling of the power plant are 
described. 


2237 Determining the service time of mechanized mine supports. 
Gavrilenko, M.M. Ugol; No. 7, 13-14(7 Jul 1976). (In Russian). 

A new method is presented for calculating the service time of 
mechanized mine supports. The calculated service times vary from 2 
to 5 years with a normalized service time of 5.2 years. These 
calculations indicate a low amortization of the equipment. (SJR) 


2238 Experience in stress reinforcement with the OKS support. 
Builov, Yu.G. Ugol; No. 7, 25-27(7 Jul 1976). (In Russian). 

A light-duty mechanized support is described for stress relief 
of the longwall for use with adjacent mine shafts reinforced with 
wood or anchor supports. The OKS unit consists of two frames 
connected at the top by a movable jack. Each frame includes a 
longitudinal beam, two hydrocolumns and bearing supports. The 
OKS support is the only hydraulic stress support which is widely 
used in mines and assures reliable roof support against longwall 
stresses. Further development of this type of support is recommend- 
ed. (SJR) 


2239 Selecting the method of transporting fill materials in Kuz- 
bass mines. Erofeev, V.F.; Reshetnev, E.K.; Peshkov, I.S. Ugol; No. 
7, 27-32(7 Jul 1976). (In Russian). 

Preliminary analysis showed that variants of hydro- and me- 
chanical-pneumatic transport of fill materials were the most eco- 
nomical, and these variants were subjected to a more detailed cost 
comparison. Mines with a production capacity of 2000 to 5000 
thousands of metric tons of coal would require 1200 to 2800 thou- 
sands of m of fill material per year. The fill material was transported 
as a pulp by a main line over distances of 2000, 3000 and 4000 m. 
The fill material was dewatered in the mine, and final placement of 
fill material was performed by pneumatic transport. It was found 
that the production capacity of the mine and the transport distance 
had the greatest effect on costs. Although higher in capital costs it 
was found that conveyor transport was cheaper because of lower 
operating costs. (SJR) 


2240 Effectiveness of exploding charges in inclined wells. Dyat- 
lov, N.L.; Sorokin, V.P.; Eremin, G.A. Ugol; No. 7, 36-40(7 Jul 1976). 
(In Russian). 

In open-pit mining the upper overburden 5 to 10 m thick can 
be removed without the use of explosives. However, explosives must 
be used for operations at greater depths. Oscillographic and photo- 
graphic studies showed that explosions in inclined wells were more 
efficient in breaking up the soil than explosions in vertical wells. 
These studies showed that the absolute rate of frontal, deformation 
development was slower in inclined wells than in vertical wells. In 
inclined wells there is a more homogeneous distribution of stresses in 
the massif and a better use of the explosive energy for fracturing the 
ore. Recommendations are given for charge size and distribution for 
explosions with inclined wells. 5 tables, 9 figures. (SJR) 


2241 Perfecting mine shaft supports under conditions of the 
Podmoskoy basin. Popov, V.L.; Karentnikov, V.N. Ugol; No. 7, 49- 
54(7 Jul 1976). (In Russian). 

A computer model was developed for calculating stresses on 
mine shaft supports with the use of initial data and boundary 
conditions. Various improved designs were obtained by analyzing 
the computer output on stresses in the mine shaft supports. From the 
mathematical model it was possible to carry out a technical-eco- 
nomical study in the use of supports of various kinds. The wood 
trapezoidal support is limited to light ore-geological conditions (P < 
p tons/m?). Under moderate conditions (P = 5 to 12 tons/m?) it is 
possible to use ring wood supports, polygonal wood supports and 
ring metallic supports without hinges. Under heavy ore-geological 
conditions (P = 12 to 18 tons/m?*) use is made of ring and polygonal 
flexible metal supports. Even under light conditions the metallic 
support can successfully compete with the wood support with 
multiple reuse. 7 figures. (SJR) 


2242 Method of calculating the displacement surfaces of the side 
rocks during working of a coal seam. Gritsko, G.I.; Vlasenko, B.V. 
(Inst of Min, Acad of Sci of USSR, Novosibirsk). Sov. Min. Sci. 
(Engl. Transl.); 12: No. 4, 351-358(Jul-Aug 1976). 

The process of formation of the displacements of the side 
rocks during working of a coal seam and its analytical representation 
constitute a method of calculating the displacement surfaces of the 
roof of a seam, based on experimental measurements of the displace- 
ment increments due to single advances of the face. By finding the 
kinematics of the rock displacements one can predict the displace- 
ments of the solid rock during working of coal seams. Such predic- 
tions are necessary when new technologies or systems for working 
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coal seams are introduced, or when mining operations reach areas of 
complex geology. By means of computers the calculations can be 
automated for operational use. | ref. 


2243 Approximate calculation of the risk of bed separation in 
coal seam roofs. Kuznetsov, S.T.; Amusin, B.Z.; Pekarskii, D.G. 
(All-Union Sci-Res Mine Surv Inst, Leningrad, USSR). Sov. Min. 
Sci. (Engl. Transi.); 12: No. 4, 359-364(Jul-Aug 1976). 

Experimental observations in the field show that bed separa- 
tion occurs in all cases at the weakest contacts, represented by 
gliding planes. The possibility of bed separation at other contacts 
depends on the state of stress and the strength characteristics of the 
contacts. The tangential and normal stresses are determined by the 
photoelasticity method in tests on models of uniform cantilever 
beams made from optically active materials and loaded by a uniform- 
ly distributed load and their own weight. These values can be used 
because the stress distributions in a laminar cantilever consisting of 
uniform layers with complete mutual contact and in a continuous 
uniform cantilever are virtually the same. 11 refs. 


2244 Some characteristics of gas bursts. Onopchuk, B.N. Sov. 
Min. Sci. (Engl. Transl.); 12: No. 4, 395-398(Jul-Aug 1976). 

Gas bursts are often confined to the vicinity of geological 
faults and the adjoining zones of broken coal containing high- 
pressure gas. The process of removal of the broken coal and gas is 
preceded by the breakage of a layer of definite thickness. The 
process of a burst is governed by the parameters of the gas--coal 
mixture before opening-up. The approach of the face of an extrac- 
tion working toward a zone of broken coal containing high-pressure 
gas in the absence of a cohesive joint at the contacts of the seam and 
rock surfaces may lead to advance of the face zone of the seam both 
on account of rock pressure and on account of the energy of the 
original compressed gas. System of equations representing gas--coal 
mixture, pressure, and density is solved to analyze the role of gas in a 
burst. 5 refs. 


2245 Standard structures of the country rocks around the coal in 
existing and deep horizons of the Prokop'evsk-kiselevsk coalfield of 
the Kuzbass. Posokhov, G.E.; Dudushkina, K.I.; Shumskii, I.P. (Inst 
of Min, Sib Branch of Acad of Sci of USSR, Novosibirsk). Sov. Min. 
Sci. (Engl. Transl.); 12: No. 4, 444-448(Jul-Aug 1976). 

Results of investigations into the structural characteristics and 
properties of the country rocks enclosing the principal coal seams of 
this coalfield are presented. The wall rocks of these seams consist 
largely of thick beds of strong arenaceous rocks, the overall thick- 
ness of which is 45-80 m. Exposure may lead to sag over extensive 
areas, creating dangerous abutment pressure concentrations at the 
marginal zones of the coal seams being worked. It is established that 
the rocks of the active roof and active floor are mainly sandstones 
and siltstones (75-90%). The amount of argillites in the active roof 
varies from 7 to 15%. and in the active floor from 10 to 25%. The 
wall rocks of the principal thick seams exhibit relatively the same 
quantitative ratio of the lithologic varieties and are predominantly 
strong and not readily caved. 5 refs. 


2246 Measured values transfer from double-chain scraper con- 
veyor, and chain haulage forces analysis. Quirder, K. (Tech Hochsch 
Aachen, Ger). Glueckauf-Forschungsh.; 37: No. 2, 66-69(Apr 1976). 
(In German). 

Measurement procedures and system are discussed. Mechani- 
cal magnitudes are represented in electrical form as frequency sig- 
nals. Results are evaluated, and use of the Eytelwein equation in 
modified form is demonstrated for calculation of chain haulage 
forces. 4 refs. 


2247 Program system for process computer utilization in strip- 
ping coal betting. Sill, D.; Leder, G. Glueckauf-Forschungsh.; 37: No. 
2, 70-73(Apr 1976). (In German). 

Modeling of coal face for simulation purposes is described. 
Input and output programs, and limit value program are analyzed, 
and other process control programs are incorporated into the 
system. Testing of control strategies by means of model is demon- 
strated. 5 refs. 


2248 Basis for classification of rocks by their strength proper- 
ties. Bakhtin, G.A.; Kabakov, A.M. (NIIOGR, Chelyabinski, 
USSR). Sov. Min. Sci. (Engl. Transl.); 12: No. 2, 208-211(Mar-Apr 
1976). 


Description and analysis of existing methods of classification 
of multidimensional objects by means of various statistical criteria 
are given. For classifying rocks by their mechanical properties the 
method of principal components is suggested to replace the action of 
a number of measured variables by a smaller number of unobserved 
quantities or factors. The noninvariance which arises in this method 
is removed by means of a special scaling method. The proposed 
method of classification differs to advantage from all others in 
requiring much less calculation and in being much more reliable. It is 
used to classify overburden rocks in coal fields. 4 refs. 
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2249 Improvement of the efficacy of surface active agents. 
Grashchenkov, N.F.; Suslov, V.V.; Kremer, F.F.; Legkikh, B.M. 
(Karaganda Polytech Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Gorn. 
Zh.; No. 8, 6-8(1976). (In Russian). 

Results of investigations are presented concerning the effect 
of magnetic fields on solutions of surface active agents with different 
sequences of their treatment. The interaction between magnetically- 
treated surface-active agents and sandstone samples is studied. The 
magnetic method of pretreatment of solutions of surface-active 
agents may be utilized to improve the efficacy of dust abatement at 
rock faces. 


2250 State of timbering of the main workings of deep Donbas 
mines and the way to improve it. Koshelev, K.V.; Antonevich, Yu.I. 
(Donets Polytech Inst, Ukr SSR). Izv. Vyssh. Uchebn. Zaved., Gorn. 
Zh.; No. 11, 33-38(1976). (In Russian). 

The most widely used timbering in the main workings of deep 
mines in the Donbas is: concrete (5.4% of total, requiring repair-- 
28%), rigid metallic timbering (0.6% of total, requiring repair--40%), 
pliable metal timbering (59.6% of total, requiring repair--45%), 
metal-and-concrete timbering (21.1% of total, requiring repair-- 
30%), mixed timbering consisting of wooden or reinforced concrete 
props and metal crossbars (13.3% of total, 57% of which have 
undergone deformation). Low efficacy of steel- and concrete-timber- 
ing in deep mine conditions is noted. On the other hand, high 
efficacy of concrete timbering including spray concrete timbering is 
pointed out. 


2251 Man-machine design of automation of production processes 
at coal industry undertakings. Krasnotsvetov, N.L. (Tsentrogipro- 
shakht, USSR). Jzv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 11, 156- 
159(1976). (In Russian). 

Included among the tasks for a system of automatic designing 
of coal mining enterprises within the system of the USSR Ministry 
of Coal Industry is the designing of automation of production 
processes at enterprises in a man-machine regime. For the purpose, a 
number of algorithms and experimental programs are worked out. 
The intention is to realize a synthesis of the automation schemes by 
means of program modules providing for verification of a system of 
set blocking relations for consistency and for a synthesis of function- 
al blocks for the scheme. To check the operability of the schemes, 
analysis of their operation by means of computer simulation is 
envisaged. Likewise, man-machine dialog to ensure the possibility of 
design improvement is provided for. 


2252 Geological aspects of coal seam roof conditions in the 
southern coalfield of New South Wales. Williams, W.A.; Wilson, R.G. 
(Australian Iron and Steel Pty. Ltd., Port Kembla). pp 65-76 of In 
Papers presented at the Illawarra District conference, 1976. Park- 
ville, Australia; Australasian Institute of Mining and Metallurgy 
(1976). 

From Illawarra district conference; Illawarra, Australia (May 


See CONF-7605147—. 

Mining conditions imposed by a coal seam roof should be 
analyzed according to natural causes before consideration of strata 
control. All types of roof behavior can be explained by considering 
only three independent variables: roof rock types, rock stresses and 
discontinuities. Roof rock types encountered in the Southern Coal- 
field of New South Wales are sandstone, shale, mudstone, laminite 
and coal. Each rock has its own mode of failure. Lithological 
stability of the sediments varies from one type to another. Regional 
stresses upon a coal seam roof will vary in magnitude according to 
the proportion of gravitational stress, which is related to depth of 
cover, and residual stress, which is related to the maximum depth of 
burial and may be gauged by coal rank. Local stresses will vary 
according to tectonic deformation, related to irregularities in seam 
structure. Discontinuities of a sedimentary, structural or compac- 
tional nature will weaken an otherwise strong roof and promote 
failure in particular ways. Directional mining can exploit directions 
of discontinuities. The analysis of geological phenomena that influ- 
ence roof behavior leads to an understanding of the degree of 
difficulty of roof conditions and, if bad, the mode of failure to be 
expected during mining. Explanation of roof behavior may then 
indicate the most effective means of strata control for those places 
where different methods ought to be practised. 


1976) 


2253 Application of powered supports, continuous miners, and 
continuous transport to full extraction. Ryan, O.J. (Australian Iron 
and Steel Pty. Ltd. Collieries, Wollongong). pp 175-182 of In Papers 
presented at the Illawarra District conference, 1976. Parkville, Aus- 
tralia; Australasian Institute of Mining and Metallurgy (1976). 

From Illawarra district conference; Illawarra, Australia (May 
1976). 

See CONF-7605147—. 

The three systems of mining in use in the Southern Coalfield 
of New South Wales are bord and pillar with or without subsequent 
extraction, longwall and shortwall. Bord and pillar with extraction is 
regarded as the conventional system. The application of continuous 
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miners and powered roof supports (Shortwall) to coal mining has 
grown in recent years from something of an oddity among extraction 
systems to an acceptable and viable approach in certain mining 
environments. The method can be applied in a high proportion of 
situations where normal pillar extraction is practised with advan- 
tages over the conventional approach. These advantages extend to 
both safety and efficiency aspects and also include better utilization 
of coal reserves. It holds hope for further gain in efficiency because 
its simplicity of layout lends itself to achieving the goal of continu- 
ous haulage towards which operators are always striving. Compared 
with longwall mining it obviously lacks the continuous haulage 
already existing with that system. Also, because of the greater roof 
spans which must be supported, it cannot be applied to as many 
mining situations. However, where the roof conditions permit its 
use, it has some merits in relation to longwall. The advantages are 
greater flexibility in dealing with changes in the mining situation, 
better protection against falls of rib and face coal in thicker seams 
and reduced exposure of workmen to inhalation of air-borne coal 
dust. There is a case for an extension of the use of powered roof 
supports with continuous miners in spite of their high capital cost. 


2254 Longwall extraction at South Bulli Colliery. Ross, K. 
(Bellambi Coal Co. Ltd., Australia). pp 183-194 of In Papers present- 
ed at the Illawarra District conference, 1976. Parkville, Australia; 
Australasian Institute of Mining and Metallurgy (1976). 

From Illawarra district conference; Illawarra, Australia (May 
1976). 


See CONF-7605 47—. 

The Bellambi Coal Company Limited commenced longwall 
mining at South Bulli Colliery in 1965. At present it operates three 
longwall units in two seams. Although results to date have been less 
successful than planned, it is apparent that this type of mining has 
tremendous potential in the particular conditions at South Bulli. 
Massive sandstone strata above the Bulli seam is the controlling 
influence on face conditions. The earliest equipment proved to be 
inadequate and the Company has progressively replaced and up- 
graded the roof ~~ pes and ancillary equipment so that the present 
units are capable of producing high and consistent outputs. A fully 
shielded unit, scauiiaed from Japan in 1974 is designed specifically 
for the application at South Bulli and has now been operating since 
October, 1975. The experience which led to the incorporation of the 
various features of this unit is discussed. 


2255 Longwall mining at Appin Colliery. McCoy, A.E.R. pp 
195-207 of In Papers presented at the Illawarra District conference, 
1976. Parkville, Australia; Australasian Institute of Mining and Met- 
allurgy Bag 


rom Illawarra district conference; Illawarra, Australia (May 
1976). 

See CONF-7605147—. 

A four monthly period analyzed for each retreating longwall 
face indicated that output increased from 1140 tonnes/day for Long- 
wall 1, to 1620 tonnes/day for Longwall 2 and to 2090 tonnes/day 
for Longwall 3. An output of 2500 tonnes/day should be achieved 
from the new Longwall 4, largely due to the improved tailgate 
corner design and despite a continuing lump coal problem. The 
evolutionary trend is a feature of longwall mining; the evolution 
occurring both with mining and mechanical design at the colliery 
itself and with the longwall equipment offered by manufacturers. 
The trend is towards simplicity, increased strength and capacity, 
simplified maintenance and increased reliability. This evolution 
should continue and will result in substantially higher outputs than 
are achieved at present. 


2256 Custom mining research in the Southern District. Hall, 
R.T. (Australian Coal Industry Research Labs. Ltd., Bellambi). pp 
209-219 of In Papers presented at the Illawarra District conference, 
1976. Parkville, Australia; Australasian Institute of Mining and Met- 
allurgy (1976). 

From Illawarra district conference; Illawarra, Australia (May 
1976). 


See CONF-7605147—. 

As Coal Mining Areas develop, problems relating to strata 
control] increase. The “easy’’ coal has been extracted and future 
development lies in the direction of greater depths of cover and 
more difficult strata conditions. To provide solutions to these prob- 
lems the techniques of constructing and testing physical models have 
been developed and refined. With a sound knowledge of model 
theory allied to practical experience, mining research engineers can 
use cemented material models to examine, assess and solve mining 
problems related to strata behaviour and environment. It is essential 
that as much information as possible be obtained from the mine or 
area of a mine which the model is to represent. Details relating to 
the strata, geological malformations, and the stress environment 
must be collected and collated to ensure reliable results. When the 
mining research engineer has the foregoing information the stage is 
set for the construction and testing of the model or models. The 
testing takes place in a hydraulically operated testing rig capable of 
applying equivalent stresses to all outer surfaces. The results and the 
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conclusions obtained from the many model tests carried out have 
proved to be of significant importance to the Coal Mining Industry. 
Standards of safety, production and extraction have improved be- 
cause of the insight into strata behavior and roadway stability given 
by the models. Mathematical modelling using finite element tech- 
niques has been developed and used to provide a comparison with 
cemented material models and also as a means of investigative 
research in its own right. Where comparisons have taken place 
between the two methods the results have been very encouraging. 


2257 Problem of increasing coal output from the Southern 
Mining District of New South Wales. Pearce, H.L. (Australian Iron 
and Steel Pty. Ltd. Collieries, Wollongong). pp 267-280 of In Papers 
presented at the Illawarra District conference, 1976. Parkville, Aus- 
tralia; Australasian Institute of Mining and Metallurgy (1976). 

From Illawarra district conference; Illawarra, Australia (May 
1976). 


See CONF-7605147—. 

A number of peripheral problems may limit the projected 
increase in coal production. There are considerable variations in the 
quality of the coal reserves (in some areas mineral matter is suffi- 
ciently high to reduce the value and to greatly increase the cost of 
mining the good coal). Also, usually where there is such a variation 
in quality more extraneous material must be mined and losses are 
greater in preparation plants. There are also other problems: increas- 
ing depth of reserves, prohibited areas (water storage sites), environ- 
mental and alternative land use problems, lack of transport facilities 
and unavailability of suitable labor forces. The effects of these 
problems on mining are discussed but solutions cannot be provided 
at this stage. Also there are a great number of authorities who have a 
role to play in determining whether or not a mining operation can 
commence and, if so, under what conditions. It is most difficult to 
get these authorities to specify the conditions or rules and invariably 
when they are specified, strong expressions of protest are heard from 
the public. There are some cases where the public has determined 
whether or not a mining operation will commence. In this atmo- 
sphere the tendency of the authorities is to make their conditions 
very stringent, perhaps to the point where they are unnecessarily so. 
Continued uncertainty in these matters will result in the following: 
Production will not achieve a rate sufficient to meet the expected 
demand for coal; capital investment to bring a mine into production 
will be substantially higher than currently; and the market place will 
not display a continuing interest in the face of serious delays in 
development programs. 


2258 Underground environment, health and safety. Muir, M.J.; 
Clark, T.M. pp 293-302 of In Papers presented at the Illawarra 
District conference, 1976. Parkville, Australia; Australasian Institute 
of Mining and Metallurgy (1976). 

From Illawarra district - Illawarra, Australia (May 
1976). 


See CONF-7605147—. 

Underground coal mining involves the disturbance of natural 
strata stresses formerly in equilibrium, the production of noxious and 
flammable gases and dust which can be both an explosion and a 
health hazard. It involves also the use of heavy, large equipment 
operating on natural floors and in confined spaces. Such operations 
are required to be carried out under artificial light. Much of the 
easier won coal, that is the shallower coal, has already been extract- 
ed and, in the future, workings will be required to go deeper. As the 
depth increases strata pressures will increase, gas production is likely 
to be greater and the production of dust will also increase. The need 
for better employee training is now being widely recognized 
throughout the industry. Under present highly mechanised condi- 
tions new employees should not be required to work with or near 
heavy mobile machinery without proper training and the opportuni- 
ty of first gaining pit sense. The rapid expansion of the industry in 
recent years is expected to continue in the foreseeable future necessi- 
tating the employment of new workers on jobs requiring a consider- 
able amount of skill. Proper analysis of accident reports is now the 
normal practice. This highlights danger areas and enables action to 
be concentrated on those areas. Higher capacity face machinery 
involves the creation of more dust and the production of higher 
quantities of noxious and flammable gases. Changing mining tech- 
niques also require changing methods of dust and gas control. 
Suitable measures are available for control of dust in bord and pillar 
mining by the provision of adequate ventilation and water sprays but 
we are not yet in a position to ensure that at all times dust 
concentrations can be kept within acceptable standards in longwall 
workings. 


2259 Shaft sinking and drifting with special reference to coal 
mining in the Southern District of New South Wales. Fraser, R.J. 
(Kembla Coal and Coke Pty. Ltd., Australia). pp 313-323 of In 
Papers presented at the Illawarra District conference, 1976. Park- 
bron Australia; Australasian Institute of Mining and Metallurgy 
(1976). 

From Illawarra district conference; Illawarra, Australia (May 
1976 
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See CONF-7605147—. 

Since the discovery of coal of the Southern coalfield, coal 
mining has grown progressively to the thriving industry of today. 
Early shallow escarpment mining required no serious access devel- 
opment, but with the extension of mining to further and deeper 
areas, sinking became necessary. Now, with 17 major shafts and 7 
decline drifts in current use, new mining activities involve several 
current sinking and drifting projects, with more in prospect. Con- 
ventional sinking and drifting, using blasting and mucking techniques 
proven in recent years are normally in use with attempts, recent and 
current, to accelerate advances by boring techniques. With export, 
and to a lesser extent, local market unpredictability, it is vital to 
reduce mine establishment times to allow advantage to be taken of 
market upswings and there is great need for research and improve- 
ment of mine access construction as the major aspect of such 
establishment. 


TRANSPORT AND HANDLING 


REFER ALSO TO CITATION(S) 2032, 2037, 2039, 2126, 2186, 
2216, 2246 


2260 Method for preparing a coal slurry substantially depleted 
in mineral-rich particles. Neavel, R.C. (to Exxon Research and 
Engineering Co.). US Patent 4,039,425. 2 Aug 1977. Filed date 22 
Dec 1975. 8p. 

A slurry of coal solids or similar carbonaceous material 
substantially depleted in mineral-rich particles is prepared for deliv- 
ery to any desired place of use by introducing particulate coal and a 
suitable carrier liquid into a slurry preparation zone; passing a stream 
of slurry from the slurry preparation zone to a liquid-solids separa- 
tor; returning a concentrated slurry stream from the separator to the 
slurry preparation zone; and passing a substantially clarified liquid 
stream from the separator to an elutriation zone, which communi- 
cates with and extends downward from the slurry preparation zone, 
in such a manner as to form an upward directed current in the 
elutriation zone. The velocity of the upward directed current is 
adjusted so that the heavy mineral-rich particles, which enter the 
slurry preparation zone with the particulate coal, pass downward 
through the upward directed current into a collection zone thereby 
resulting in the formation of a slurry in the slurry preparation zone 
which is substantially depleted in mineral-rich particles. 1 figure. 


2261 (BM-RI—8239) Coal-pyrite flotation in concentrated pulp: 
a pilot plant study. Miller, K.J. (Bureau of Mines, Washington, D.C. 
(USA)). 1977. 12p. of Mines, Washington, DC. 

The Federal Bureau of Mines coal- -pyrite flotation process has 
been modified to produce a concentrated final clean coal slurry 
underflow that could be dewatered more effectively by filtration or 
centrifugation. This change was accomplished by redesigning the 
Bureau's two-stage flotation pilot plant facility and running the 
second-stage flotation step with undiluted or only partially diluted 
first stage coal froth concentrate. Substantial sulfur reduction could 
be achieved by flotation with undiluted pulp but some dilution is 
recommended for maximum selectivity. For example, coal-pyrite 
flotation in slurry of 25 percent solids yielded clean coal products 
analyzing as low as 0.7 percent pyritic sulfur and froth reject 
products containing slightly over 3.0 percent pyritic sulfur. In com- 
parison, coal-pyrite flotation with pulp diluted to about 12.5 percent 
solids yielded clean coal containing as low as 0.4 percent pyritic 
sulfur and froth reject of 5.6 to 6.7 percent pyritic sulfur. Despite the 
need for some dilution, it was concluded that excellent coal-pyrite 
flotation selectivity could be achieved without diluting to 6 or 7 
percent solids as done in the earlier work. Thus the economics of 
coal-pyrite flotation would be improved by easing clean coal dewa- 
tering problems and by reducing second-stage flotation cell volume 
requirements. 


2262 (CONF-770810—6) Filtration of micron-sized particles 
for coal liquids: carbonaceous precoats. Rodgers, B.R. (Oak Ridge 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 5p. 
Dep. NTIS, PC A02/MF AOl. 

From 2. Pacific area engineering conference; Denver, Colora- 
do, United States of America (USA) (Aug 1977). 

Carbonaceous precoats, such as bituminous coal and char 
from hydrocarbonization, are shown to be effective, inexpensive 
substitutes for traditional diatomaceous earth materials, both at labo- 
ratory-scale and bench-scale. Model equations are developed for 
filtration of Solvent Refined Coal-Unfiltered Oil (SRC-UFO). 


2263 (FE—1235-4) Preliminary coal grinding tests for the 
design of coal grinding systems in coal gasification plants. Series No. 
II: B-1, Bauer, E.L. (Braun (C.F.) and Co., Alhambra, Calif. (USA)). 
Dec 1975. Contract EX-76-C-01-1235. 78p. Dep. NTIS, PC A05/ 
MF AOl. 

This is a summary report on the preliminary test work per- 
formed in conjunction with the development of the commercial 
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concept design of the coal preparation unit for all five coal gasifica- 
tion processes, using western coal. The purpose of the test work was 
to obtain preliminary information that would assist in the equipment 
selection for the different coal preparation flowsheets for the five 
different coal gasification processes. Here are the main reasons why 
this test work was necessary. Coal grinding or drying information 
from the pilot gasification plants is not necessarily pertinent to a 
commercial size plant. Therefore, the coal preparation equipment in 
the pilot plants will not necessarily scale up to meet the higher 
capacity requirements of the commercial plants. There is very little 
equipment manufacturer experience in grinding and drying western 
coal. Certain coal characteristics, such as grindability and the result- 
ing particle size distribution of the ground product, which are 
peculiar to each individual coal are determinable by test work only. 
The work was performed by four manufacturers of drying and 
grinding equipment at their testing facilities. The coal sample used as 
feed for the tests was 1'/, x 0 inch Rosebud coal obtained from 
Western Energy’s Colstrip mine in Montana. Because of the limited 
scope of this program, the results of the tests should be regarded as 
only preliminary at this point, although they may be used as a guide 
in preliminary design work or to plan future test work. A summary 
of the results of the tests performed by each equipment manufacturer 
is given. 


2264 (FE—2475-6) Developing/modifying coal grinding proce- 
dures and equipment to produce predictable size distributions during 
coal preparation. Quarterly progress report, January—March 1977. 
Luckie, P.T. (Kennedy Van Saun Corp., Danville, Pa. (USA)). 15 
Apr 1977. Contract EX-76-C-012475. 116p. Dep. NTIS, PC A06/ 
MF AOl. 

The project is broken down into 4 Tasks—Study Phase, 
Preparation Phase, Testing Phase and Reporting Phase. During the 
research period, work has been conducted mainly on the Study 
Phase and the Preparation Phase. Work under the Study Phase has 
been involved with the subtasks—State of the Art Survey, Selection 
of Samples and Laboratory Analysis. The State of the Art Study has 
continued to collect information from manufacturers. Emphasis 
during this quarter was on the brief literature survey and reduction 
of the collected information into a reporting format. The Selection 
of Samples was completed with a total of five coal samples being 
delivered to the testing site. Laboratory Analysis has centered 
around the determination of the specific rate of breakage values for 
various ranks of coals. Alterations of required computer programs 
and preparation of the selected coal samples for laboratory analysis 
was also conducted during this quarter. Work under the Preparation 
Phase has been solely aimed at preparing the pilot grinding facility. 
The facility layout was completed and all equipment requisitioned. 
Work during the next quarter will again be under the Study Phase 
and Preparation Phase as well as the Testing Phase. 


2265 (NTIS/PS—77/0659) Materials handling by slurry pipe- 
lines (citations from the NTIS Data Base). Report for 1964—June 
1977. Smith, M.F. (National Technical Information 5 a Spring- 
field, Va. (USA)). Aug 1977. 85p. NTIS PC NO1/MF NO1 

he bibliography contains citations on pipeline transportation 
of coal, oil, household wastes, sewage, mining, and dredging slurries. 
Studies on transport properties, fluid flow, hydraulic systems, 
pumps, and environmental impacts are included, as are economics 
and safety of slurry pipeline transportation. The majority of studies 
are energy related. (Contains 80 abstracts) 


2266 (NTIS/PS—77/0660) Materials handling by slurry pipe- 
lines (citations from the Engineering Index Data Base). Report for 
1970—June 1977. Smith, M.F. (National Technical Information Ser- 
vice, Springfield, Va. (USA)). Aug 1977. 175p. NTIS PC NO1/MF 
NOl. 

Worldwide research on slurry pipelines containing coal, 
crude oil, minerals, sand, gravel, metallic ores, industrial wastes, and 
municipal wastes are cited. Studies on pumps, pipes, fluid flow, 
hydraulics, and design are included. Characteristics of transported 
materials are covered. Underwater pipelines and underground pipe- 
lines are also covered. (Contains 168 abstracts) 


2267 (PB—267269) Review of Russian data on hydrotransport 
of coal. Final report 1 Aug—30 Nov 76. Cooley, W.C.; Faddick, R.R. 
(Terraspace, Inc., Rockville, Md. (USA)). 15 Dec 1976. Contract 
J0265016. 52p. NTIS PC A04/MF AO1. 

A review was made of two Russian books and a chapter from 
a third book dealing with pipeline transport of coal. Emphasis was 
placed on hydrotransport of coarse coal in underground mines or 
surface pipelines. The books reviewed were: ‘Means of Increasing 
the Effectiveness of Hydrotransport,’ by V. N. Pokrovskaya (1972), 
‘Parameters and Modes of Hydraulic Transport of Coal’ by V. V. 
Traynis (1970), and the chapter from the book 'Hydromechanization 
of Opencast Workings’ by G. A. Nurok (1970). The Traynis book 
reveals the development and results of circular wheel stand tests to 
simulate hydrotransport in horizontal pipes, which is a potentially 
outstanding contribution to slurry pipeline technology. Graphical 
data and equations are presented which suggest that headlosses for 
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coarse coal can be predicted with good accuracy for pipe sizes up to 
14 inches in diameter. Wheel stands permit tests for pipe wear and 
lump degradation without recycling coal through pumps. 


2268 Surface efficiency and productivity. Humphreys, W. (Natl 
Coal Board, South Wales Area). Min. Eng. (London); 136: No. 193, 
545-549(Jun 1977). 

The author defines the role of the colliery surface and briefly 
refers to the historical progress of surface productivity. Reference is 
made to the need for a constant and continuous examination of 
manpower and energy requirements to maintain and improve overall 
efficiency. The author refers briefly to aspects of savings which can 
be made in ventilation, winding, power distribution and supplies 
handling before concentrating on product handling and refining. In 
this latter section the need for a steady state input to the preparation 
plant is demonstrated as a manpower saving operation. The change 
in the duties of colliery craftsmen brought about by the increase in 
mechanized coal getting and the introduction of central workshops 
is noted. 


2269 Supply of the power station Schwandorf with indigenous 
lignite and browncoal from Czechoslovakia. Oertel, F. Braunkohle; 29: 
No. 4, 162-167(Apr 1977). (In German). 

The limited capacity of the mining equipment of the BBI and 
the little coal reserves left do not allow the Schwandorf power 
station of the Bayernwerk AG designed for a capacity of 700 MW to 
be supplied with BBI coal for 7,500 full load hours. Consequently, 
some 0.4 x 10° tons of Bruexer hard brown coal is used, which has to 
be mixed evenly with BBI coal in order to eliminate great fluctu- 
ations in calorific value of the boiler coal. Plant had to be installed to 
handle the Bruexer hard brown coal which ensured both intermedi- 
ate storage and continuous mixing with the BBI coal. This handling 
plant was provided with a stockyard with a capacity of 20,000 tons 
to enable 0 to 2,600 tons of Bruexer coal to be added dayly to the 
BBI supply of an average of 24,000 tons of coal to the power station 
over a longer period of time. In the meantime, this handling plant 
has worked two years without any trouble. The sample taker for the 
delivered coal and the reloading system work without operators. 
Only 1 man per shift is required on the installation for servicing and 
cleaning work. The personnel costs, including trucking, handling 
and maintenance of the installation are 36% of the total costs. 


2270 Flotation technology in coal preparation. Supp, A. (Krupp 
(Friedr.) G.m.b.H., Essen (Germany, F.R.). Forschungsinstitut). 
Tech. Mitt. Krupp, Werksber.; 35: No. 1, 43-48(Apr 1977). (In 
German). 

This article gives basic information on characteristics in coal 
flotation. The technical structure of modern large-capacity flotation 
facilities is also described. 


2271 Technical note on a laboratory study of the flocculation of 
coal slimes by ultrasonic waves. Han, K.; Choi, H.; Whang, K. 
(Monash Univ, Clayton, Victoria, Aust). Australas. Inst. Min. Metall. 
Proc.; No. 261, 17-19(Mar 1977). 

The coal suspension was dilute, with low ionic strength, and 
at pH 6.2. When stationary sonic wave is set up in a solution 
containing suspended coal particles, it is believed that high and low 
pressure regions are alternately established at the half wave length of 
the sonic wave and this results in the migration of coal particles 
towards the low pressure regions. The flocculation is more effective 
as the frequency and the power of the ultrasonic waves is increased. 


The shape and size of the test equipment are important variables. 5 
refs. 


2272 Investigation of the mechanodegradation of coals in var- 
ious media. Andreeva, T.A.; Molchanov, V.I.; Novgorodova, S.V.,; 
Sharudo, I.1.; Kurbatova, E.G.; Gontsov, A.A. (Donbass Sci-Res 
Lab of the Minist of Geol of the USSR). Solid Fuel Chem. (USSR) 
(Engl. Transl.); 10: No. 3, 63-68(1977). 

In the reported investigation, a series of experiments has been 
performed on the superfine grinding of coals of a single genetic type 
but different ranks. The changes in coal during grinding were 
followed by IR spectroscopy. As a result a far-reaching decomposi- 
tion of the coals at the surface of the finely disperse particles has 
been found. On the basis of the results obtained, conclusions have 
been drawn concerning the chemical processes taking place in the 
superfine grinding of coals in various media. 7 refs. 


2273 Process for drying solid fuel having a high water content 
and introduction of the hydrated product into a conversion reactor 
under pressure. Huettner, R.; Falkenhain, G. (to Rheinische Braun- 
kohlenwerke A.G., Koeln (Germany, F.R.)). German(FRG) Patent 
2,521,132/A/. 25 Nov 1976. 15p. (In German). 

A process for hydrating solid fuel (bituminous coal) is de- 
scribed, where the fuel with a high water content (35 - 65%) is 
mixed with additional water to form a slurry which can be pumped. 
This slurry is pumped through a heater and raised to a temperature 
of 200 - 300°C at a pressure of 50 bar. This thermal treatment should 
lead to the coal largely losing its colloidal structure. The separation 
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of the hydrated coal from the separated water takes place in a 
decanting vessel. This coal is transported directly or via an addition- 
al dryer to the gasification reactor. 


2274 Plant for the pretreatment of coking coal. Jaeger, H. 
German(FRG) Patent 2,518,811/A/. 11 Nov 1976. 7p. (In German). 

The invention relates to a plant which consists of sequential 
counterflow cyclone stages with appropriate condensation cyclones. 
It is used for the heat treatment of coking coal before entry into 
coking ovens. The advantage of such a plant consists of the possibil- 
ity of treating a greater range of grain sizes of coking coal, as the 
transport of the coal is independent of the hot gas flow. Apart from 
this, the dwell time in drying or heating can be controlled at will. 


2275 Theory of inertial screens with three-dimensional vibra- 
tions of the box. Gru, G.L. (Kuzbass Sci-Res Inst for Coal Dressing, 
Prokop’evsk, USSR). Sov. Min. Sci. (Engl. Transl.); 12: No. 4, 417- 
420(Jul-Aug 1976). 

To find out how the trajectory of an inertial screen with 
three-dimensional box vibrations depends on the distribution of the 
masses of the moving parts of the screen, the stiffness of the elastic 
supports, and other parameters, the equation of motion of the screen 
in the case with no external resistances is formulated. In general, the 
trajectories of points on the screen are governed by six equations: 
three equations relating the coordinates of the center of mass of the 
box to the .ime, and three equations relating the angles of rotation of 
the box about its center of mass to the time. To compile the 
equations of motion, it is assumed that in the absence of external 
resistances, the momentum and angular momentum (moment of 
momentum) of the system are constant. Series of equations makes it 
possible to calculate the dynamics and kinematics of an inertial 
screen with three-dimensional vibrations of the box. 3 refs. 


2276 Coal sludge filtering with special regard of steam utiliza- 
tion. Kubitza, K.H. Glueckauf-Forschungsh.; 37: No. 3, 123-130(Jun 
1976). (In German). 

Reducing water content in filter cokes is discussed. Pilot plant 
for sludge filtering is described, and experimental results are ana- 
lyzed by assessing effects of water surface tension, solid humidifica- 
tion, pore cross-section, permeability and porosity of filter coke. 
Steam application with adsorption vacuum half the level of dewater- 
ing vacuum reduces moisture from 18,1 percent to 7,1 percent. 4 
refs. 


2277 Optimization of the granulation of anthracite slack. Sola- 
tenko, A.; Gagarin, S.G. (Inst of Combust Miner). Solid Fuel Chem. 
(USSR) (Engl. Transl.); 10: No. 4, 17-23(1976). 

The results are given of an investigation of the granulation 
briquetting of anthracite slack with a binder based on wastes from 
the pulp industry. The use of methods of the mathematical planning 
of experimentation have given the possibility of drawing up a 
regression model of the process and performing its optimization by 
the method of steepest ascent. The use of wastes of the pulp industry 
for granulating coal slack enables fairly strong granules to be ob- 
tained with a low consumption of binder (4.2%). 6 refs. 


2278 Belt conveyor transport systems. Dennehy, J.T.J. (Broken 
Hill Pty. Co. Ltd., Sydney). pp 281-291 of In Papers presented at the 
Illawarra District conference, 1976. Parkville, Australia; Australa- 
sian Institute of Mining and Metallurgy (1976). 

From Illawarra district conference; Illawarra, Australia (May 
1976). 

See CONF-7605147—. 

Significant developments in the conveyor belt transport of 
materials are described; especially with respect to materials, safety, 
control, drive mechanisms, engineering, specifications, etc. Belt con- 
veyors continue to handle ever increasing tonnages with speed and 
dependability. (LTN) 


2279 Hydraulic transportation of coal from collieries to coast. 
Boyle, B.E.; Boyle, L.A. (B.A. Boyle and Associates, Newcastle, 
Australia). pp 303-311 of In Papers presented at the Illawarra 
District conference, 1976. Parkville, Australia; Australasian Institute 
of Mining and Metallurgy (1976). 

From Illawarra district conference; Illawarra, Australia (May 
1976). 

See CONF-7605147—. 

A positive displacement pump is being developed for pipeline 
transport of coking coal to a -50 mm export specification, at a 
concentration and velocity which will allow transport in the plug 
flow region, minimizing degradation of the particle structure and 
pipeline friction losses (which will be lower than with turbulent or 
laminar flow). Pump operation is by hydraulic-powered free pistons 
in a rotating cylinder block, with cylinders overlapped by stationary 
inlet and discharge ports in a water lubricated and sealed rotary 
valve. Before this development coking coal was not considered 
suitable for transport in slurry form, for the valves in the double- 
acting, duplex piston pumps used for slurry pipelines cannot be 
divorced from the slurry and require that the solid material must be 
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reduced to a fine consistency before introduction into the pump 
suction. The hydraulic transport of 10 million tonnes of -50 mm 
coking coal, 50 km from the Bargo area west of the escarpment to an 
offshore shiploader at Port Kembla is feasible. Study shows that 
economic factors alone would dictate that the development of a 
pumping system for long distance transport of coking coal is neces- 
sary. The greatest impact from the slurry transport of coking coal 
would be the loading of large ships while moored in deep water, 
saving on demurrage costs, and taking advantage of the reduction in 
shipping rates for vessels of 100,000 to 150,000 tonnes. 


COMBUSTION 


REFER ALSO TO CITATION(S) 2080, 2083, 2141, 2156, 2403, 
3172, 3173, 3174, 3175, 3193, 3208, 4152, 4620, 4778 


2280 (CONF-7604124—-P2, pp 32p, Paper 5) Reduction of air 
pollution by the application of fluidised-bed combustion under pressure 
with special reference to emissions of NO/sub x/. Shaw, J.T. (Nation- 
al Coal Board, Stoke Orchard, Eng.). 1976. 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 Apr 1976). 

In Control of gaseous sulphur and nitrogen compound emis- 
sion. Vol. 2. 

Measurements are reported on the NO/sub x/, SO2, CO, and 
Oz contents of the flue gas arising from the combustion of coal and 
of fuel oil in a fluidized bed operated at pressures up to 600 kPa (6 
atmospheres) absolute, with combustion intensities corresponding to 
a heat input from the fuel of up to 3.2 MW per m? of grate area, and 
in the presence of various amounts of sulfur acceptor. The emissions 
of NO/sub x/ compared favorably with those reported from flui- 
dized bed combustors burning coal at atmospheric pressure. The 
emission of SO2 was controlled by the use of dolomite or limestone 
as sulfur acceptor. The emission of NO/sub x/ was not affected by 
changes in the fuel:dolomite ratio during oil firing, but the possibility 
of such an effect during coal firing has not been ruled out. The NO/ 
sub x//Oz relationship is held to show that those chemical reactions 
in which NO is reduced or decomposed are more favored in the 
pressurized fluidized bed combustor than they are in the combustors 
operated at atmospheric pressure. The NO/sub x/ emissions from 
the fluidized combustion of the fuel oil were restricted by its low 
combined nitrogen content, 0.2% w/w. The work has shown, how- 
ever, that low NO/sub x/ emissions can also be obtained from the 
fluidized combustion under pressure of coal containing, as fired, up 
to 1.4% by weight of combined nitrogen. 


2281 (EPRI-FP—426) Influence of limestone calcination on the 
utilization of the sulfur-sorbent in atmospheric pressure fluid-bed 
combustors. Final report. Ulerich, N.H.; O'Neill, E.P.; Keairns, D.L. 
(Westinghouse Electric Corp., Pittsburgh, Pa. (USA). Research and 
rae Center). Aug 1977. 158p. Dep. NTIS, PC A08/MF 
AOl. 


Fluidized bed combustion for electric power generation is a 
direct combustion process for coal with the potential for improved 
thermal conversion efficiency, reduced costs, and acceptable envi- 
ronmental impact. Using limestone to capture the sulfur in the 
combustion bed, current EPA new source performance standards 
(NSPS) for SO/sub x/ emissions can be met, but the process as 
currently practiced requires a > 3/1 mole ratio of calcium to sulfur, 
instead of the theoretical limiting value of 0.9/1. In this study, a 
method for improving the limestone capacity using a controlled 
calcination technique was investigated. It was demonstrated, in 
laboratory scale studies, that retarded calcination of the sorbent in 
carbon dioxide rich atmospheres creates a superior pore-volume 
distribution in sorbents, so that their capacity for reacting with sulfur 
dioxide is effectively doubled. With this technique, sulfur penetrates 
further into lime particles and further into the individual grains of 
the lime particles. Projected limestone savings and reduction in the 
quantities of spent sorbent for disposal could be > 2 x 105 tons per 
annum for a 600 MW plant. An outline is given of application of the 
technique to an atmospheric pressure fluidized bed combustor. It is 
recommended that the technique be tested in a continuous pilot 
plant, of sufficient scale to develop detailed cost information. 


2282 (FE—1726-11) Engineer, design, construct, test and evalu- 
ate a pressurized fluidized bed pilot plant using high sulfur coal for 
production of electric power. Phase I: preliminary engineering. Quar- 
terly report, June 1—August 31, 1976. (Curtiss-Wright Corp., Wood- 
Ridge, N.J. (USA). Power Systems Div.). 15 Sep 1976. Contract 
EX-76-C-01-1726. 41p. (CW-WR—76-015.13). Dep. NTIS, PC A03/ 
MF AOl1. 

Production of clean, cost-competitive electric power from 
coal requires advances in combustion and power conversion technol- 
ogy. One promising approach to improved power cycle efficiency 
involves application of a Pressurized Fluidized-bed (PFB) Combus- 
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tor for combustion of high sulfur coal in the presence of a sulfur 
sorbent material. Bed temperature is controlled to maintain the bed 
temperature below 1750°F by removing heat from the PFB with 
heat exchanger tubes using a portion of incoming compressed air as 
coolant, while the balance of compressed air is used for combustion. 
The coolant air is heated substantially to bed gas temperature and 
mixes with the products of combustion after they are cleaned of 
particulates but prior to entering a gas turbine expander. The re- 
duced percentage of turbine gas directly involved in coal combus- 
tion results in substantially less gas to be cleaned of particulates. The 
most obvious application of the PFB combustor to commercial, base 
load power production is in a combined-cycle system. The PFB 
combustor, in this concept, would supply energy to a gas turbine- 
generation unit, and a waste heat boiler at the exit of the gas turbine 
system would supply steam for a steam turbine-generator unit. A 
simplified flow diagram for the air-cooled PFB combined cycle 
system is shown. 


2283 (FE—1817-3) Pollutant control through staged combustion 
of pulverized coal. Interim report, May—December 1976. Pershing, 
D.W.; Wendt, J.O.L. (Arizona Univ., Tucson (USA). Dept. of 
Chemical Engineering). Jan 1977. Contract EX-76-C-01-1817. 83p. 
Dep. NTIS, PC A05/MF AO1. 

An analysis of the fate of fuel nitrogen in self-sustaining, 
pulverized coal flames was conducted. The analysis used the math- 
ematics of material balances coupled with experimental data on coal 
char combustion, fuel NO emissions, pyrolysis of single coal parti- 
cles, and conversion of pure volatile compounds. The results suggest 
that at combustion conditions typical of pulverized coal systems, 
approximately half the fuel nitrogen is evolved with the volatiles. 
This nitrogen is then partially oxidized to form volatile NO, which 
constitutes a major portion of the fuel NO. Volatile NO formation is 
relatively insensitive to changes in flame temperature, but can be 
significantly abated by changes in burner aerodynamics. Char nitro- 
gen conversion to NO is significantly smaller than volatile nitrogen 
conversion, but it is relatively insensitive to changes in the combus- 
tion parameters and hence may be difficult to abate. Thus, unless the 
char/volatile nitrogen distribution can be altered in the combustion 
process, there may exist a lower limit on the NO emission level 
which can be achieved through combustion modifications. During 
this reporting period the 6-lb/hr laboratory furnace used previously 
was modified to allow the two-stage combustion studies. A variable 
second stage air-injection system and a water quench specie sam- 
pling probe were installed. 


2284 (FE—2461-4) Industrial application of fluidized-bed com- 
bustion. Quarterly technical progress report, April—June 1977. 
(Georgetown Univ., Washington, D.C. (USA)). Aug 1977. Contract 
EX-76-C-01-2461. 16p. Dep. NTIS, PC A02/MF AOl. 

In line with a determination by the Federal Government that 
a fluidized-bed combustion process can efficiently convert the 
energy of coal to usable power in an environmentally acceptable 
manner, Georgetown University was awarded Letter Contract E(49- 
18)2461 by the Energy Research and Development Administration 
to construct and operate a demonstration plant. The Letter Contract 
was replaced by Contract EX76-C-01-2461 on April 27, 1977. This 
report, which is the fourth quarterly progress report under the 
contract, reflects that significant progress was made during the 
period on plant and boiler design and in preparation of bidding 
documents for construction and prepurchased equipment. 


2285 (FE—2472-12) Fluidized-bed combustion: industrial appli- 
cation demonstration projects. Quarterly technical progress report, 
January 1—March 31, 1977. Weller, A.E.; Nack, H. (Battelle Colum- 
bus Labs., Ohio (USA)). 1 May 1977. Contract EX-76-C-01-2472. 
10p. . NTIS, PC A02/MF AOI. 

subscale experimental unit is being designed and construct- 
ed and will be used to develop design information for a 25,000 lb/hr 
demonstration industrial steam generator using an advanced flui- 
dized-bed combustion process. Nominal design for the subscale unit 
is a firing rate of 400 Ib coal per hour and a bed cross section of 
approximately 2 square feet. Design of the Subscale Experimental 
Unit System has been completed. A contract for the system and 
components assembly has been made, and site work is in progress. 
Combustor/Boiler fabrication is in process. The Subscale Experi- 
mental Unit System is scheduled for completion in early June, 1977. 


2286 (FE/1536—2) Investigation of hot corrosion and erosion 
occurring in a fluid bed combustor-gas turbine cycle using coal as fuel. 
(Combustion Power Co., Inc., Menlo Park, Calif. (USA)). May 1977. 
Contract EX-76-C-01-1536. 120p. Dep. NTIS, PC A06/MF AO1. 

An investigation has been conducted into the corrosion, ero- 
sion, and deposition problems associated with the use of a coal-fired 
pressurized fluid bed to drive a combustion gas turbine. The ap- 
proach used has been to establish the extent to which the gas turbine 
can tolerate the contaminants in the expansion gas and specify the 
degree of contaminant removal that will be required. During this 
program work has been done on the release of alkali metals and HCl 
from the coal and dolomite in the fluid bed and the use of sorbents to 
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reduce this alkali metal release. Turbine corrosion predictions have 
been made and pressurized reactor tests made under simulated gas 
turbine conditions to confirm these predictions. Analytical models 
have been used to estimate erosion and deposition damage and a 
cascade designed for use in correlation of these models. On the basis 
of this work it has been concluded that alkali metals can be removed 
using sorbents and that the presence of excess HCl prevents the 
formation of liquid sodium sulfate. Turbine tolerance predictions 
should be extended and verified experimentally using pressurized 
bench scale reactors which can accurately establish the effects of gas 
chemistry on turbine alloys. It has been shown that the turbine 
cascade will provide the most meaningful experimental results on 
corrosion, erosion, and deposition in gas turbines. 


2287 (PB—266564) Procedures manual for environmental as- 
sessment of fluidized-bed combustion processes. Final report. Abelson, 
H.1L; Lowenbach, W.A. (Mitre Corp., McLean, Va. (USA). 
METREK Div.). Jan 1977. Contract EPA-68-02-1859. 455p. NTIS 
PC A20/MF AOl. 

The document describes recommended procedures for sam- 
pling and analysis, for eventual use by source testing contractors, in 
support of the environmental assessment of fluidized-bed combustion 
(FBC) technology. The phased strategy involves two distinct levels 
of sampling and analysis. The document addresses proposed generic 
units and corresponding case study units for the following process 
configurations: (I) Atmospheric FBC of coal; (II) Pressurized, com- 
bined-cycle FBC of coal; (III) Pressurized, combined-cycle FBC of 
coal (adiabatic combustor); and (IV) Chemically active fluid bed 
(CAFB) gasification of residual oil. It includes a compendium of 
method options, describing the sampling and analytical state-of-the- 
art. 


2288 NO/sub x/ from fuel nitrogen in two-stage combustion. 
Martin, F.J.; Dederick, P.K. (General Electric Co., Schenectady, 
NY). pp 191-198 of In Sixteenth symposium (international) on com- 
bustion. Pittsburgh; Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

Gaseous fuels simulating those produced by coal gasification 
have been burned in single-stage and in two-stage processes. The 
first stage consisted of a fuel-rich turbulent premixed jet flame; the 
second was produced by injection of dilution air into the hot 
primary products. Product gases were sampled. Fuel-lean mixtures 
and also fuel-rich mixtures of methane-free fuels burned readily; 
when methane was a fuel component, auxiliary pilot air jets were 
required for rich flames. Small quantities of NHs were incorporated 
into the fuel and fractions converted to NO/sub x/ (yields) were 
measured. For single-stage burning of a fuel containing 1410 ppM of 
NHs and no CH, at an equivalence ratio (ER) = 0.8 the yield was 
around 0.8; as the flame was made richer the yield grew progressive- 
ly smaller until at the rich experimental limit it was around 0.1. 
When dilution air to produce a final ER = 0.8 was injected into the 
hot rich products of CH,-free fuels there was only a slight increase 
in NO/sub x/; thus the two-stage process reduced the yields of NO/ 
sub x/ by roughly a factor of 8. When dilution air was added in the 
same way to the rich primary products of CH,-containing fuels, the 
result depended strongly on the primary ER. For primary mixtures 
not too close to the rich limit the final yield of NO/sub x/ was 
decreased only slightly; but near the rich limit, the final overall yield 
for ER = 0.80 increased sharply. This is attributed to passage of 
unburned NHs through the primary flame; and it sets a lower limit 
on the attainable NO/sub x/ levels. 


2289 Composition cycling of an SO, oxidation reactor. Briggs, 
J.P.; Hudgins, R.R.; Silveston, P.L. (Univ. of Waterloo, Ont.). 
Chem. Eng. Sci.; 32: No. 9, 1087-1092(1977). 

Experiments are described in which the second stage of a 
two-bed catalytic reactor is used to study the catalytic oxidation of 
SO2 over a potassium-promoted V2Os catalyst. Feed to the system 
consisted of 12.4% SOz in air. Stage 1 served as a preconverter to 
reactor 90% of the entering SO2 to SOs. The feed to the second 
Stage reactor was cycled in step changes each of 13 min duration 
between pure air and Stage | effluent. The temperature of Stage 2 
was 407 +- 1°C. When the feed to Stage 2 is continuously cycled 
the rate of oxidation SO2 in Stage 2 is higher than when Stage 2 is 
operated continuously. Mass spectrometric measurements of the 
time-resolved relative ratio of SOs in the output from the Stage 2 
reactor, coupled with measurements of the catalyst temperature in 
Stage 2, demonstrate that SOs is sorbed onto the catalyst when Stage 
1 effluent is fed to Stage 2 and desorbed when air is fed to Stage 2. A 
tentative explanation for the increased rate of SO2 oxidation ob- 
served is presented. It is suggested that SOs in the catalyst phase or 
potassium pyrosulfo-vanadate, formed by reaction between the V* 
species and sulfur trioxide reduces the activity of the catalyst. 


2290 Furnace of the thermal processing of solid fuel. Nasinin, 
N.A.; Ananjew, L.S.; Roox, LH.; Efimow, W.M. (to Nauchno- 
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Issledovatel’skij Inst. Slancev (USSR)). German(FRG) Patent 
2,520,492/A/. 18 Nov 1976. 13p. (In German). 

The application is concerned with improved combustion in 
the low-temperature carbonization part of the furnace. The upper 
part of the cylindrical furnace is subdivided into three units by 
means of two vertical grates. The flue gases are discharged from an 
outside unit, the middle unit is fed from above with the solid fuel, the 
wind gets from below into the lower unit, and then via the other 
side-unit into the low temperature carbonization unit. Former de- 
signs did not allow for the fuel in the middle to be burned up 
completely, and in the side-units the fuel was overheated, a fact 
which led to slagging. These deficiencies are eliminated according to 
the patent claim by having the grates in the middle reach down 
considerably lower than along the unit walls. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 2064, 2070, 2170, 2195, 3947, 
4028, 4031 


2291 Coal need for power supply to quadruple in 25 years. S. 
Afr. Min. Eng. J.; 88: No. 4127, 54-55, 57(Apr 1977). 

Coal will maintain its position as the dominant energy suppli- 
er in South Africa, but plant capital costs are likely to rise to 
staggering heights met partly by raising electricity tariffs. 


2292 Development in brown coal in the Federal Republic of 
Germany and its significance to the energy industry today. Braubach, 
B. (Bundesministerium fuer Wirtschaft, Bonn (Germany, F.R.)). 
Braunkohle; 29: No. 4, 95-100(Apr 1977). (In German). 

This article describes the development in brown coal mining 
over the past 75 years. Brief mention is made of the conditions in the 
brown coal fields of the Federal Republic of Germany, i.e. Rhine- 
land, Lower Saxony, Hesse and Bavaria. One section is devoted to 
the position of brown coal on the energy market. Another section 
deals with the political significance of brown coal as source of 
energy. Finally, the planned new opening up of mines or the 
extension of present operations in the Rhenish coalfield are listed and 
mention made of new techniques in the processing of brown coal. 


2293 Safeguarding of deposits in North Rhine-Westphalia. 
Reiche, E. (Geologisches Landesamt Nordrhein-Westfalen, Krefeld 
(Germany, F.R.)). Braunkohle; 29: No. 4, 114-116(Apr 1977). (In 
German). 

With respect to area the state of North-Rhine-Westphalia 
takes fourth position among the Laender of the Federal Republic of 
Germany but has the largest deposits of soft and hard coal as well as 
rich deposits of mineral salt and carbonate rock for the production of 
cement. This wealth in deposits has led to strong industrialisation, a 
dense population and a high concentration of traffic, which together 
threat the further mining of these deposits. In order to balance out 
the different issues involved, the North Rhine-Westphalia Govern- 
ment passed the Law for State Development of the 19th March, 
1974. To safeguard the exploitation of minerals it is essential that the 
State Development Plan V - Establishment of the Areas for the 
Mining of Deposits - be drawn up and published without any delay. 


2294 Application and processing of brown coal. Speich, P. 
Braunkohle; 29: No. 4, 124-132(Apr 1977). (In German). 

The future possibilities of covering the energy requirement in 
the Federal Republic of Germany form the background for present- 
ing the present and future contributions brown coal can make in the 
power, heat and chemical fields. Extending the scope in application 
of brown coal calls for research and development work. The re- 
search work on coal processing is being concentrated on the one 
hand on the creation of new markets for the time-tested products dry 
coal and briquettes. On the other hand new products are to be 
produced from brown coal by coking and gasification. The concep- 
tion for work in the coal gasification field is based on different 
technical ‘components’ which allow various process engineering 
combinations. Large scale industrial processing of brown coal and its 
utilisation as a substitute for energy suppliers, the exhaustion of 
which can already be seen today, will additionally safeguard the 
energy supply of the Federal Republic of Germany. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 2074, 2205, 2209, 2210, 2218, 
2230, 2231, 2234, 2244, 2249, 2250, 2253, 2258 


2295 Cause of sudden explosions. Klyukin, G.K. Ugol; No. 7, 
19-22(7 Jul 1976). (In Russian). 

It is proven that the cause of sudden explosions can be 
attributed to the property of natural gases in forming local accumu- 
lations of gas hydrates in the interior of a coal bed in a region of 
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tectonic activity. The gas hydrates are retained in this state even 
after non-hydrate-forming conditions are established. 2 tables, 1 
figure. (SJR) 


2296 (NTIS/PS—77/0678) Mine safety. Part 1. Fires and ex- 
plosions (a bibliography with abstracts). Report for 1964—August 
1977. Lehmann, E.J. (National Technical Information Service, 
Springfield, Va. (USA)). Aug 1977. 154p. NTIS PC NO1/MF NO1. 

The citations cover research on underground mine fires and 
explosions, as well as safety and prevention measures. The primary 
concern is with methane and coal dust explosions. Safety barriers, 
dust control, combustion products, fire sensors, fire suppression, 
metal spark inhibition, and dust explosions are all included. (This 
updated bibliography contains 149 abstracts, 38 of which are new 
entries to the previous edition.) 


2297 (NTIS/PS—77/0679) Mine safety. Part 2. Communica- 
tion and position finding systems (a bibliography with abstracts). 
Report for 1964—July 1977. Reed, W.E. (National Technical Infor- 
mation Service, Springfield, Va. (USA)). Aug 1977. 80p. NTIS PC 
NO1/MF NO1. 

Research reports are cited which cover underground mine 
communications and trapped miner location. The topics include 
operational and emergency communication systems, detection and 
position finding by electromagnetic and seismic means, and electro- 
magnetic noise in mines. (This updated bibliography contains 75 
abstracts, 14 of which are new entries to the previous edition.) 


2298 (NTIS/PS—77/0680) Mine safety. Part 3. Occupational 
health - general studies (a bibliography with abstracts). Report for 
1964—August 1977. Crockett, P.W. (National Technical Information 
Service, Springfield, Va. (USA)). Aug 1977. 167p. NTIS PC NO1/ 
MF NO1. 

Research reports cited include data on industrial hygiene and 
occupational hazards in the mining environment. Topics covered are 
control of noise and respirable dust, mining ventilation, personal 
samplers and gas detectors, protective equipment and life support 
systems, and occupational diseases and injuries associated with 
mining. (This updated bibliography contains 162 abstracts, 32 of 
which are new entries to the previous edition.) 


2299 (NTIS/PS—77/0682) Mine safety. Part 5. General stud- 
ies (a bibliography with abstracts). Report for 1964—August 1977. 
Lehmann, E.J. (National Technical Information Service, Springfield, 
Va. (USA)). Aug 1977. 257p. NTIS PC NO1/MF NO1. 

The bibliography includes studies concerning blasting safety, 
rescue operations, toxic and flammable gas detection, safety barriers, 
machinery safety design, and safety techniques in excavation and 
tunnel supports. Reports on mine fires and explosions, occupational 
health, communication systems, and trapped miner location detec- 
tion are excluded. These are covered in the first four parts. (This 
updated bibliography contains 250 abstracts, 77 of which are new 
entries to the previous edition.) 


2300 (PB—266222) NIOSH certified equipment, December 15, 
1975. (National Inst. for Occupational Safety and Health, Cincinnati, 
Ohio (USA)). Dec 1975. 107p. (NIOSH—76/145; DHEW/PUB/ 
NIOSH—76/145). NTIS PC A06/MF AOl1. 

Listed are NIOSH certified coal mine dust personal samplers 
and gas detector tube units, respiratory protective equipment and a 
bibliography of available test procedures. The names and addresses 
of manufacturers and applicable approval regulations are given. 
Gases covered by the detector tube units include carbon monoxide, 
nitrogen dioxide, sulfur dioxide, hydrogen sulfide, carbon dioxide, 
ammonia, chlorine, trichloroethylene, carbon tetrachloride, benzene, 
nitric oxide, hydrogen cyanide, toluene and acetone. A table gives 
the operation restrictions for the certified gas detector tube units. 
Respiratory protective devices include self-contained breathing ap- 
paratus, gas masks, supplied-air respirators and chemical cartridge 
respirators. Test procedures include that for the coal mine dust 
personal sampler unit pulsation dampener, for industrial sound level 
meter vibration sensitivity, industrial sound level meter amplifier 
distortion, humidification system for cartridges and canisters, carbon 
monoxide test system for canisters, safety-toe footwear compression 
and safety-toe impact. 


2301 Controlling an open mine fire by neutralizing the object 
with nitrogen. Genthe, M.; Schoenfeld, H. Glueckauf; 113: No. 8, 
407-411(21 Apr 1977). (In German). 

A short-circuited transformer caused initial ignition of meth- 
ane present in large concentrations at the Schlaegel and Eisen coal 
mine. Efforts to control the fire with water and by reducing methane 
content of mine air, are described, and principles of neutralizing the 
focus of fire and rendering it inert are discussed. Costs of producing 
the gas and applying it are evaluated. 9 refs. 


2302 Acoustic logging for determinig the likelihood of a rock 
burst. Zabigailo, V.E.; Rudomentrov, B.P.; Goncharenko, V.A.; 
Belyi, I.S.; Babko-Malyi, A.S. (Inst Geotech Mech, Acad of Sci of 


COAL AND COAL PRODUCTS 243 


the Ukr SSR). Razved. Okhr. Nedr; No. 4, 48-50(Apr 1977). (In 
Russian). 

On the basis of an analysis of the difference between the 
longitudinal wave velocities measured by acoustic logging and under 
laboratory conditions, it is established that the greatest divergence 
between them is observed in burst-prone sandstone layers. This can 
be used as one of the criteria for detecting rock zones which are in 
an overloaded state. 5 refs. 


2303 Device for the protection of persons against fumes from 
blasting work in mining and tunnel construction sections. Landwehr, 
H.; Kegelmann, H. (to Ruhrkohle A.G., Essen (Germany, F.R.)). 
German(FRG) Patent 1,948,278/C/. 18 Nov 1976. 6p. (In German). 

The invention is concerned with a device for the protection 
of persons against fumes from blasting work in mining and tunnelling 
sections. This is, according to the invention, a tent which is erected 
in the section in question. The tent has a pneumatic system which 
ensures that the internal pressure escceeds thé air pressure prevailing 
in the roadway, the result of which is that the fumes from blasting 
work cannot get into the interior of the tent. The tent has a rigid 
roof, and, by means of two chains, it is hung up in the roadway; 
when not in use, it hangs folded together on one chain, taking up 
little room. There are windows on several sides. The entrance is 
closed with hooks and eyes. 


2304 Probable reason for the delay in convergence of intrusive 
ores before sudden eruptions of coal and gas. Kanin, V.A. Ugol; No. 7, 
22-25(7 Jul 1976). (In Russian). 

A probable physical model is presented for the effect of gas in 
changing the strength properties of a coal stratum near the section 
being mined. It is shown that before sudden emissions of coal and 
gas the rate of deformation along the normal to a coal stratum 
decreases sharply under static loads, and this behavior leads to a 
delay” in the convergence of intrusive ores. Coal fracturing and the 
presence of pores in the coal can lead to changes in the strength 
properties of the coal at the stratum face. 6 references. (SJR) 


REGULATIONS 


2305 (CONF-761064—, pp 189-202) Coal, a giant in chains. 
Land, G.W. (Amax Coal Co., Indianapolis). 1976. 

From 8. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (18 Oct 1976). 

In Proceedings of the eighth synthetic pipeline gas sympo- 
sium. 

Information is presented on the remaining recoverable U.S. 
energy reserves; the demonstrated reserve base of U.S. coals; the 
U.S. coal demand; and production projections through 1985. Chains 
that are an impediment to free growth are: environmental constraints 
on mining; environmental constraints on use; and federal coal leasing 
policy. Impediments to free growth are: transportation needs; finan- 
cial needs; labor supply; and mining equipment supply. All of these 
are discussed in some detail. 


2306 SA coal sampling codes and practices under scrutiny. 
Verster, G.P. Coal, Gold Base Miner. South. Afr.; 25: No. 3, 41, 43, 
45, 47(Mar 1977). 

The South African specification and codes of practice for 
sampling coal at present being prepared by the South African 
Bureau of Standards coal sampling committee are examined and 
discussed. The specifications now in use were first published in 1923 
and revised and reissued in 1937. 


2307 Enforcement of strip mining laws. Fritsch, A.J.; Morgan, 
M.L.; Yanik, G.G.; Conry, T.J.; Taylor, D.E. Washington, DC; 
Center for Science in the Public Interest (1975). 112p. (NP—22251). 

Coal strip mining has affected Appalachian life, peace of 
mind, livelihood, and environment, but not to the extent that citizens 
are helpless; they can act. This report is meant to inspire citizens to 
employ proper methods to ensure the enforcement of state strip- 
mining laws. The study looks at Appalachia’s three leading coal 
producing states—Kentucky, Pennsylvania, and West Virginia. The 
methods can be used in any state—East or West—affected by this 
massive land disturbance and environmental threat. Forces regulat- 
ing strip mining are more responsible in some states than in others, 
but even greater responsibility can be obtained through active citizen 
pressure and vigilance. No state laws are perfect. Nowhere in 
Appalachia does an agency ensure that lands that cannot be re- 
claimed will not be mined, and that lands that are mined are 
reclaimed. Insights into the state agencies’ shortcomings as well as 
their virtues are provided. Specific recommendations are presented, 
many involving little or no budgetary increase, that will aid in the 
enforcement of strip-mining laws. While the problems dealt with 
focus on Appalachia, they extend to all regions where forests, farms, 
and towns are being stripped to exploit the minerals beneath. Strip 
mining affects human lives whether in Appalachia or in the North- 
ern Great Plains, but its effects are better seen in the ravaged eastern 
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mountain region. In Appalachia, coal is king and has been so for 
years. The companies are ruthless, their profits vast, their 
pressure overwhelming, and their footprints gigantic. Only enlight- 
— and dedicated citizens can protect themselves from these 
orces. 


PETROLEUM 


REFER ALSO TO CITATION(S) 4026, 4027 


2308 Symposia preprints: Symposium on evaporation and com- 
bustion of fuel droplets; emission control catalysts; additives in fuels 
and lubricants. Washington, DC; American Chemical Society (Sep 
1976). 215p. (CONF-760897—P1). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

Forty papers and abstracts of papers presented at the sympo- 
sia are included on combustion of fuel droplets, emission control 
catalysts, and fuel additives. Each paper was processed individually. 
(JRD) 


2309 Symposium on divestiture, technology, and energy. Volume 
22, No. 1. General papers. Preprints. Washington, DC; American 
Chemical Society (1976). 288p. (CONF-760897—P2). Technical 
Center, IL. 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

Twenty-eight papers presented at the symposia are included 
in volume 22, number | on properties of hydrocarbons, intercalates, 
layer sulfides, and fuel droplet combustion. A separate abstract was 
prepared for each paper. (JRD) 


RESERVES 


2310 Promising zone of oil and gas accumulation in the Trans- 
volga sector of Saratov region. Vel’kov, A.M.; Ivankin, V.P.; Fe- 
dorov, D.L.; Gnatchenko, V.V.; Shornikov, B.Ya.; Dmitriev, M.M.; 
Shebaldin, V.P. (NVNIIGG, USSR). Geol. Nefti Gaza; No. 4, 26- 
30(1977). (In Russian). 

Over the last few years, a promising zone of oil and gas 
accumulation, the so-called Rovnoye--Krasnyi Kut complex swell, 
has been discovered by drilling and seismic exploration in the south- 
western part of the Transvolga sector of the Saratov region. This 
swell lies within the limits of the outer part of the edge zone of the 
Caspian depression. Industrial oil and gas potential of the Devonian 
and Lower Permian deposits has been established within the confines 
of this large structural element. At present, this swell has become 
one of the main objects of exploration in this region. 


2311 Active mines and oil fields in Nevada, 1976. Payne, A.L.; 
Papke, K.G. Reno, NV; Univ. of Nevada (1977). vp. . 

A million-scale map is presented showing the locations of 
active metal and industrial mineral mines and oil fields. A list 
showing the commodities produced, the names of the properties, and 
the operators is included. (JRD) 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 5064, 5066 


2312 Thermal alteration experiments on organic matter from 
recent marine sediments in relation to petroleum genesis. Ishiwatari, 
R.; Ishiwatari, M.; Rohrback, B.G.; Kaplan, IR. (Univ. of Califor- 
nia, Los Angeles). Geochim. Cosmochim. Acta; 41: No. 6, 815-828(Jun 
1977). 

Three fractions of organic matter: lipid (benzene:methanol- 
extractable), humic acid (alkali-extractable) and kerogen (residue) 
were extracted from a young marine sediment (Tanner Basin, off- 
shore southern California) and heated for different times (5 to 116 
hr) and temperatures (150 to 410°C). The volatile (gases) and liquid 
products, as well as residual material, were then analyzed. On a 
weight basis, the lipid fraction produced 58% of the total identified 
n-alkanes, the kerogen fraction 41% and the humic acid < 1%. 
Whereas n-alkanes produced from lipid show a CPI > 1.0, those 
produced by thermal alteration of kerogen display a CPI < 1.0. The 
volatiles produced by heating the lipid and humic acid fractions 
were largely CO, and water, whereas those produced from heated 
kerogen also included methane, hydrogen gas and small amounts of 
C2-C, hydrocarbons. A mechanism for hydrocarbon production due 
to the thermal alteration of organic constituents of marine sediment 
is discussed. 
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2313 (PB—259325) Oil and gas seeps in Alaska. North-central 
Gulf of Alaska. Report of investigation 1976. Blasko, D.P. (Bureau of 
Mines, Anchorage, Alaska (USA). Alaska Field Operation Center). 
Sep 1976. 130p. (BM-RI—8136). NTIS, PC A07/MF AOl1. 

See also report dated Apr 1976, PB—253013. 

The Bureau of Mines investigated two areas of oil and gas 
seeps in the north-central Gulf of Alaska--Katalla River to Bering 
River and Cape Yakataga to Yakutat Bay to determine (1) whether 
previously reported seeps are still active, (2) the characteristics of 
the seeping hydrocarbons, and (3) the amount of bitumen contained 
in the drainage leaving the seeps and entering the Gulf of Alaska. 
Thirteen separate oil seeps, six bitumen deposits, and eight gas seeps 
were located, sampled, and analyzed. A total of 63 water samples 
obtained from seep locations and seep drainages were analyzed by 
atomic absorption spectrophotometry for ionic content and by sol- 
vent extraction for hydrocarbon content. Although some of the 
water at the oil seeps had a bitumen content as high as 246,000 mg/1, 
the amount of hydrocarbons actually reaching the Gulf of Alaska 
averaged <0.2 mg/l. (GRA) 


2314 Pore geometry and reservoir aspects of secondary porosity 
in sandstones. Schmidt, V. (Petro-Canada, Calgary, Alberta); Mc- 
Donald, D.A.; Platt, R.L. Bull. Can. Pet. Geol; 25: No. 2, 271- 
290(May 1977). 

Much secondary porosity has been created in sandstones after 
their burial by leaching of carbonate and sulphate minerals. Second- 
ary porosity constitutes the predominant or exclusive form of effec- 
tive porosity in many Canadian oil and gas fields where the reservoir 
sandstones have undergone a relatively long-lasting and deep burial. 
Secondary porosity can be found in sandstones of any mineralogical 
and textural composition, in all major sedimentary basins of Canada, 
and may occur in sandstones ranging in age from Cambrian to 
Tertiary. The reservoir aspects of fields producing from secondary 
sandstone porosity are often more like those of carbonate reservoirs 
rather than those of fields with primary sandstone porosity. The 
distribution of secondary porosity may not necessarily show a direct 
relationship with depositional lithofacies or burial history and can be 
difficult or even impossible to predict. However, detailed geological 
and petrological analysis of the factors that control the occurrence 
of secondary porosity often greatly enhance the understanding and 
prediction of its distribution. Sandstone reservoirs with secondary 
porosity have special problems and offer special opportunities for the 
exploitationist. It is necessary to recognize the secondary nature of 
he porosity of these reservoirs and to survey their pore geometry in 
order to optimize recovery. 


2315 Geological considerations of the Weber Sandstone reser- 
voir, Rangely Field, Colorado. Larson, T.C. (Chevron U.S.A., Inc., 
Denver). Bull. Can. Pet. Geol.; 25: No. 2, 410-418(May 1977). 

The heterogeneity of the Weber Sandstone reservoir required 
that a geological evaluation be considered along with reservoir 
engineering to enhance primary and secondary recovery. Stratigra- 
phic studies delineate a multilayered distribution of discrete sand- 
stone bodies. Lenticularity, lithology, cross bedding, and fracturing 
cause preferential drainage, prohibiting a favorable balance of pro- 
duction and injection wells in many sandstone intervals. These 
geological parameters have been considered in analyzing reservoir 
performance, resulting in increased production. 


2316 Quality and efficacy of oil and gas exploration. Egorov, 
R.A.; Fursov, A.Ya.; Stasenkov, V.V. Geol. Nefti Gaza; No. 3, 6- 
12(Mar 1977). (In Russian). 

Evaluation of the efficacy of oil and gas exploration is consid- 
ered. It is assumed that the main result of exploration, as an indepen- 
dent stage, is the quality of preparation of the reserves. The target 
function of exploration is formulated. Methods of control of the 
quality of preparation of the reserves are set forth in a general form 
utilizing different factors of intensification of the geological pro- 
specting process. 9 refs. 





2317 Changes in technico-ec indices of drilling work in 
connection with the search for nonanticlinal traps. Tuchkov, I.1.; 
Tikhonova, L.D. (VNIIOENG, USSR). Geol. Nefti Gaza; No. 3, 12- 
17(Mar 1977). (In Russian). 

The problem of long-term intensification of geological pro- 
specting of nonanticlinal traps and of the effect of this fact on the 
technico-economic indices of exploratory drilling, is considered. A 
simplified method of calculation of this effect is presented and the 
need to reduce the average depths of boreholes and the average cost 
of one meter of drilling by increasing the amount of drilling at 
shallow depths is argued. Algorithmization of the calculations of the 
technico-economic indices of work, with subsequent programming 
of the problems and their handling by computers, ensures a multi- 
plicity of their solutions, enabling one to make a choice of the most 
optimal variant. 


2318 Principles of location of boreholes on three-dimensional 
models of nonanticlinal traps. Pavlov, M.B. (VNIGNI, USSR). Geol. 
Nefti Gaza; No. 3, 17-22(Mar 1977). (In Russian). 
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Owing to the complex structure of traps of the nonanticlinal 
type, it is recommended to utilize mathematical models expressing 
the main regularities of structure of each trap type when exploring 
oil and gas beds connected with them. Using the example of traps of 
the Neftegorsk-Khadyzhensk area, the extent of correspondence of 
real beds to their pyramidal model is demonstrated. Formulas and 
graphs are presented for the determination of the location of bore- 

oles according to the “equal volume” principle for some types of 
traps. The problem of selection of the parameter to be modeled is 
considered using the example of the ratio of distribution of the 
effective capacity and a complex parameter mh of the Pre-Uralian 
reef-type rock bodies. 


2319 Evaluation of oil and gas potential of sedimentary rocks 
from the degree of formational water metamorphism. Novosiletskii, 
R.M.; Savka, E.P.; Sharun, D.V. (Sci Res Min-Ore Inst, Ukr SSR). 
Geol. Nefti Gaza; No. 3, 30-33(Mar 1977). (In Russian). 

quantitative relation between the distribution of petro- 
leum and gas deposits and the degree of metamorphism of formation- 
al waters within the boundaries of oil and gas basins is considered. 
The data presented permit three zones of different rate of occurrence 
of oil and gas deposits to be singled out, according to the degree of 
metamorphism. 13 refs. 


2320 Evaluation of rock sorptional capacity by means of kinetic 
effects. Hurmamedova, Z.A.; Razamat, M.S.; Farzane, Ya.G. (Az 
SSR Petrochem Inst). Geol. Nefti Gaza; No. 3, 41-44(Mar 1977). (In 
Russian). 

method of determination of the sorptional capacity of rocks 
by means of kinetic effects is proposed. An experimental investiga- 
tion of the sorption of natural gas and gas condensate on silica gel 
and natural rocks at the pressure of 350 kgf/cm? is carried out. A 
comparision of the volumetric method of determination of the sorp- 
tional capacity of rocks by the method based on kinetic effects 
produces identical results. 


2321 Direction of regional migration of hydrocarbons in Mezo- 
zoic and Paleogenic sedimentary rocks of the Afghano-Tadjik depres- 
sion basin. Lebzin, E.V. (VNIGNI, Tadzh SSR). Geol. Nefti Gaza; 
No. 3, ———- 1977). (In Russian). 

Conclusions are drawn about stage-by-stage introduction of 
individual oil- and gas-bearing complexes into the most favorable 
zone of oil and gas formation, about the time and direction of the 
primary migration and the regularities of distribution of oil and gas 
accumulation zones. It is shown that the migration of hydrocarbons 
from the oil and gas-producing rock mass began from the most 
sagging parts of the sedimentary basin and later, after the oil- and 
gas-producing series reached the main zone of oil and gas formation, 
it shifted to the edge of the region. The conclusions obtained permit 
pinpointing of the most promising sectors for oil and gas exploration 
in the investigated area. 9 refs. 


2322 Evaluation of oil and gas potential of lower Permian 
deposits on the north-western flank of the Caspian depression. Abra- 
mov, V.A. (Neftegaz, Saratov, USSR). Geol. Nefti Gaza; No. 3, 53- 
56(Mar 1977). (In Russian). 

Relying on a study of the stratigraphic rhythm of the section 
and of paleotectonic reconstructions, regularities of the lithological 
changes in the Kungur layer section are elucidated. Major natural 
reservoirs, favorable for oil and gas accumulation, are outlined 
within the boundaries of the flanking monocline of the Caspian 
sineclise. These reservoirs are bound up with the tapering-out reser- 
voir strata. 


2323 Use of computers when analyzing geological and economic 
efficiency of oil and gas exploration and prospecting. Belyaikov, N.E.; 
Vodolazskii, V.N.; Pechnikov, V.V. (VNIGNI, USSR). Geol. Nefti 
Gaza; No. 3, 57-59(Mar 1977). (In Russian). 

Results of investigations are presented concerning the possi- 
bilities of developing a set of "Economics and Planning” computer 
programs to analyze the geological and economic efficiency of oil 
and gas exploration and prospecting in the USSR. 


2324 Predicting the distribution of terrigenous reservoirs of 
different types by means of geophysical data. Us, E.M.; Kravtsov, 
N.A.; Kozorezova, L.F.; Pokhil, R.I. (North Caucasus Sci Res Gas 
Inst, USSR). Geol. Nefti Gaza; No. 3, 60-63(Mar 1977). (In Russian). 

The possibility of utilization of oil field geophysical charac- 
teristics to determine predominant distribution of terrigenous reser- 
voirs of different lithological types in Lower Cretaceous sedimenta- 
ry rocks at different deposits and areas of Western Pre-Caucasus is 
considered. 


2325 Geological interpretation of gravitational data of the cen- 
tral part of the caspian depression. Tuluzakova, A.V. (All-Union Sci 
Res Inst of Nonferrous Met, USSR). Geol. Nefti Gaza; No. 3, 69- 
73(Mar 1977). (In Russian). 

Relying on the calculations of gravitational anomalies and 
using the method of tangents, a scheme of compensatory troughs of 
salt domes of the central part of the Caspian Depression is plotted. 
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Based on a comparison of the contours of compensatory troughs and 
salt domes, an assumption is made about the presence of salt benches. 
Salt benches and sectors of the contact zone between salt domes and 
troughs may serve as the best oil and gas traps. 10 refs. 


2326 Conditions of methane formation and migration (according 
to the isotopic carbon composition). Prasolov, E.M.; Lobkov, V.A. 
(All-Union Scientific-Research Inst. of Geological Oil Prospecting, 
Leningrad). Geokhimiya; No. 1, 122-135(Jan 1977). (In Russian). 

Data on the isotopic composition of the carbon of methane in 
270 gas and oil deposits of the USSR are considered. The connection 
of the isotopic composition with geotectonic confinement of regions 
with the age and the depth of enclosing deposits, with the He/*°Ar/ 
sub rad/ ratio is investigated. The assumption about the decisive 
influence of the thermodynamic effect of carbon isotope fractiona- 
tion during methane formation is reported. On the basis of this 
hypothesis the conditions of formation, migration, and dispérsion of 
methane in various oil-gas bearing regions of the USSR are elucidat- 
ed. 


2327 Scientific and technical progress in oil and gas seismic 
exploration. Polshkov, M.K.; Fedorenko, A.N. (Soyuzgeofizika, 
USSR). Geol. Nefti Gaza; No. 4, 1-5(1977). (In Russian). 

The state-of-the-art and the prospects of development and 
improvement of the efficacy of seismic prospecting by introducing 
computers and non-explosive sources of seismic oscillations are 
considered. Likewise, further development of the common deep 
point method, controlled directed reception method, and other 
methods is discussed. The possibilities offered by all the main devel- 
opments in the field of methods and techniques of seismic explora- 
tion are analyzed. 


2328 Contemporary structural plan of lower Cenozoic and upper 
Cretaceous formations and oil and gas potential of the North-West 
Black Sea shelf area. Pustil'nikov, M.R.; Korsakov, O.D.; Milashina, 
K.G.; Milashin, A.P.; Shimanskii, A.A. Geol. Nefti Gaza; No. 4, 20- 
ead (In Russian). 

rincipal results of geophysical explorations within the 
boundaries of the North-West shelf of the Black Sea are set forth. 
The central part of this area is occupied by a thick complex of 
Cenozoic deposits. It comprises a considerable number of local 
structures grouped in sublatitudinal structural lines. It is likely that 
oil and gas deposits may be discovered in Cenozoic and Cretaceous 
formations. Attention is drawn to the inadequacy of data about the 
nature of the lower structural level of the sedimentary cover. Rec- 
ommendations are given on the directions of further geophysical 
research. 


2329 Predicting prospects of oil and gas potential by the content 
of iodine in subterranean waters. Kudel'skii, A.V. (Inst of Geochem 
and Geophys, Acad of Sci of the B SSR). Geol. Nefti Gaza; No. 4, 
45-49(1977). (In Russian). 

For the first time, the average weighted concentrations of 
iodine in stratal waters of unproductive, productive horizons, and oil 
deposits for the Precambrian, Paleozoic, and Mezo-Cenozoic folding 
basins (respectively, 9.33--20.99-mg/l; 8.16--14.29--17.14 mg/l, and 
54.19--29.09--27.37 mg/l) are determined. It is recommended to 
utilize the data on iodine dissolved in water to estimate the oil and 
gas potential of ancient, intensively degassed basins. The sources of 
iodine in subterranean waters and the type of substances producing 
this element under different thermobasic conditions are established. 
10 refs. 


2330 New possibilities of direct exploration of oil and gas 
deposits by the seismic method. Timoshin, Yu.V.; Yakubetskaya, N.I. 
(Sci Res Min Inst, Kiev, Ukr SSR). Geol. Nefti Gaza; No. 4, 54- 
59(1977). (In Russian). 

new method of direct exploration of oil and gas deposits is 
described. It involves utilization of diffraction transformation of 
seismic records. Using the example of known deposits, the possibility 
of discovery and establishing the contours of hydrocarbon deposits 
prior to the drilling of exploratory wells is demonstrated. 


2331 Results and further tasks of exploration of oil and gas 
deposits in Poland. Gurari, F.G.; Karnkovskii, P. (SNITIGG, USSR). 
Geol. Nefti Gaza; No. 4, 59-65(1977). (In Russian). 

e principal results of geological and geophysical explora- 
tions of oil and gas deposits, carried out in 1971--1975 on the 
territory of Poland are summed up. Geological justification of fur- 
ther exploration and prospecting work in the 1976--1980 period is 
given. Oil and gas potential of particular areas and sedimentary 
complexes is evaluated. In 1971--1975 8 oil and 23 gas deposits were 
discovered, most of them small. In the coming period, the main 
objects of exploration will be the Permian deposits of the Polish 
Lowlands and the sedimentary complexes of the Miocene and Mezo- 
zoic formations of the Carpathians and Pre-Carpathian foothills. 


2332 Problems of oil and gas geological survey strategy and 
tactics in Poland. Sokolowski, J. (Inst Geol, Pol). Tech. Poszukiwan 
Geol.; 15: No. 6, 38-41(1976). (In Polish with English abstract). 
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Conditions of oil and gas deposits presence in reservoir rocks 
as well as special problems connected with research of hydrocarbon 
deposits are examined. Costs of research much higher than exploita- 
tion costs, and magnitude of resources for possible exploitation in the 
future are discussed. Necessity of reasonable management concern- 
ing oil and gas resources is pointed out. Reasons for lower efficiency 
of the oil and gas deposits research in Poland and possiblities of that 
effecting improvement are analyzed and basic principles of research 
organization are described. 
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REFER ALSO TO CITATION(S) 2193, 2480, 4550, 5067, 5068, 
5069, 5070, 5089 


2333 Numerical simulation of gas injection for up-structure oil 
drainage. Strickland, R.F. College Station, TX; Texas A and M 
Univ. (1976). 83p. University Microfilms Order No. 77-12,599. 

Thesis (Ph. D.). 

This study describes the development and application of a 
two-dimensional numerical model capable of simulating a gas injec- 
tion project for upstructure oil drainage. The partial differential 
equations are approximated by the finite difference method. The 
numericai model simulates the fully implicit three phase flow of oil, 
water and gas. A simultaneous solution of the pressure and saturation 
distributions is done by matrix inversion. In an areal simulation, 
dynamic pseudo relative permeabilities, calculated from a vertical 
cross-section, are used to account for the gravity effects in the third 
dimension. A variable bubble point technique, which allows for the 
mixing of the different bubble point oils, is used to properly simulate 
the gas-oil solubility effects. Results from the simulation runs have 
shown that the most important controllable variable in an attic oil 
recovery project is the volume of gas that is injected during each 
cycle. The maximum gas injection volume can be calculated by 
applying the Buckley-Leverett theory to a down dip oil flood in an 
inclined reservoir. The simulation runs also showed that for a wide 
range of rates if the maximum gas volume was not exceeded, the up 
or down structure migration of gas was independent of injection 
rate. 


2334 (COO—2951-8) Attic air injection project, Willow Draw 
Field, Park County, Wyoming. First annual report, April 1, 1976— 
April 1, 1977. Wilson, Q.T.; Oswald, D.D. Jr. (Oil Development Co. 
of Texas, Amarillo (USA)). May 1977. Contract EY-76-C-02-2951. 
31p. Dep. NTIS, PC A03/MF AOl1 

Incremental oil will be recovered by this project with the 
increment indicated by performance curves being approximately 
equal to that amount predicted by the project theory for the present 
cumulative air injection. Present cumulative injection is 55.2 MCF 
uncorrected for bleed off losses and this corresponds to a theoretical 
increment of 244MB (not corrected for bleed off losses). Incremental 
recovery from decline curves is calculated at 400MB minimum 
ultimate, assuming continued additional air injection. Previous pre- 
dictions of stabilized long term air injection and oil production rates 
were estimated at 200-300 MCFD and 450-750 BOPD for the field. 
Our current best estimates for these critical parameters are within 
these ranges, but ODCOT personnel are tending to expect that the 
final experience derived values wkill be 200 MCFD and 500 BOPD. 


Operational difficulties have to date all been solved satisfactorily. 


2335 (FE—2600-1) Study to determine the technical and eco- 
nomic feasibility of reclaiming chemicals used in micellar polymer and 
low tension surfactant flooding. Progress report, April 24—May 20, 
1977. Zakaria, V. (Energy Resources Co., Inc., Cambridge, Mass. 
(USA)). May 1977. Contract EF-77-C-01-2600. 7p. Dep. NTIS, PC 
A02/MF AOl. 

Laboratory procedures for formation and analysis of emul- 
sions were developed, and pilot units for evaluation of recovery 
techniques were test run. A state-of-the-art review of oi!/water 
separation technologies is well on the way. (LK) 


2336 (FE—2600-2) Study to determine the technical and eco- 
nomic feasibility of reclaiming chemicals used in micellar polymer and 
low tension surfactant flooding. Progress report, May 20—June 17, 
1977. Stephens, R.H. (Energy Resources Co., Inc., Cambridge, 
Mass. (USA)). Jun 1977. Contract EF-77-C-01-2600. 7p. Dep. NTIS, 
PC A02/MF AOl1. 

The literature search to review and evaluate the state-of-the- 
art oil/water separation was completed except for obtaining vendor 
information on specific oil field equipment. Preliminary ultrafiltra- 
tion runs of oil-water-surfactant mixtures and reverse osmosis of 
surfactant/water solutions have been made to evaluate the testing 
procedure and the analytical techniques. (LK) 


2337 (FE—2600-3) Study to determine the technical and eco- 
nomic feasibility of reclaiming chemicals used in micellar polymer and 
low tension surfactant flooding. Progress report, June 18—July 15, 
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1977. Stephens, R.H. (Energy Resources Co., Inc., Cambridge, 
Mass. (USA)). Jul 1977. Contract EF-77-C-01-2600. 19p. Dep. NTIS, 
PC A02/MF AO1. 

Additional literature on surfactant and emulsion characteriza- 
tion and reverse osmosis and ultrafiltration membranes was obtained. 
The ultrafiltration membrane testing equipment design was complet- 
ed, and the equipment components were ordered. (LK) 


2338 (FE—2600-4) Study to determine the technical and eco- 
nomic feasibility of reclaiming chemicals used in micellar polymer and 
low tension surfactant flooding. Progress report, July 16—August 12, 
1977. Stephens, R.H. (Energy Resources Co., Inc., Cambridge, 
Mass. (USA)). Aug 1977. Contract EF-77-C-01-2600. 13p. Dep. 
NTIS, PC A02/MF AO1. 

The main emphasis has been in the evaluation of membrane 
and conventional technology for micellar-polymer oil field emul- 
sions, preparation of the annotated bibliography on oil/water separa- 
tion techniques, and construction of pilot facilities. (LK) 


2339 How should we measure residual-oil saturation, Wyman, 
R.E. (Shell Development Co., Houston, TX). Bull. Can. Pet. Geol.; 
25: No. 2, 233-270(May 1977). 

An overview is presented of the several techniques most 
commonly used in measuring residual-oil saturation. Information is 
included on reservoir performance in waterflooding, conventional 
core saturation measurements, use of the pressure core barrel for 
residual-oil saturation measurement, and use of chemical backflow 
tracers relating to residual-oil saturation. The use of logs to deter- 
mine residual oil is discussed. Information is included on resistivity 
logs, pulsed neutron capture logging, nuclear magnetism logging, 
neutron gamma logging, and radioactive tracer logging. (JRD) 


2340 (SAN—1396-8) Improved secondary oil recovery by con- 
trolled water flooding-pilot demonstration ranger zone, fault block 
VII, Wilmington Field. Phase I. Monthly report, May 1977. (City of 
Long Beach, Calif. (USA)). 10 Jun 1977. Contract EF-76-C-03-1396. 
13p. Dep. NTIS, PC A02/MF AO1. 

Performance of the pilot area and the two offsetting produc- 
ing rows through April 1977 are presented in graphic form. Start of 
the mini-injection test has been delayed due to equipment problems. 
However, the test’s commencement in early June is now planned. 
Facility design for the full-scale pilot is proceeding on schedule. 
Drilling contractor labor problems have been settled permitting 
resumption of well work scheduled for pilot area injection wells. 
The redrill of B-826-I was begun. Laboratory core testing problems 
have been resolved and the testing program has been resumed. 
However, the program is considerably behind schedule. Other labo- 
ratory dehydration and produced water testing is proceeding satis- 
factorily and in some cases is ahead of schedule. 


2341 (SAN—1396-10) Improved secondary oil recovery by con- 
trolled water flooding-pilot demonstration ranger zone, fault block 
VII, Wilmington Field. Phase I. Monthly report, July 1977. (City of 
Long Beach, Calif. (USA)). 10 Aug 1977. Contract EF-77-C-03- 
1396. 17p. Dep. NTIS, PC A02/MF AO1. 

Performance of the pilot area and the two offsetting produc- 
ing rows through June 1977 are given in graphic form. The mini- 
injection test continued through July. A performance curve and 
spinner survey report detail the test performance. Facility design for 
the full-scale pilot is proceeding on schedule. During July, the redrill 
of B-828-I was completed, and the well was returned to injection. 
The installation of dual injection strings in B-107-I was begun July 
28, 1977. Completion of the next laboratory core flood was delayed 
while laboratory procedures were reviewed and refined. These 
testing problems have been worked out and the core flooding 
program has been resumed. Other laboratory dehydration investiga- 
tions and produced water softening tests are proceeding satisfactori- 
ly. 


2342 (SAND—77-0142C) Shallow formation hydrofracture 
mapping experiment. Keck, L.J.; Schuster, C.L. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 30p. 
(CONF-770903—6). Dep. NTIS, PC A03/MF AO1. 

From ASME energy technology conference on composites in 
pressure vessels and piping; Houston, Texas, United States of Amer- 
ica (USA) (18 Sep 1977). 

Geophysical diagnostic techniques are being developed to 
characterize massive hydraulic fractures. Sandia Laboratories is de- 
veloping a system based on the measurement of surface electrical 
potentials. Model calculations indicate that the electrical potentials 
produced by direct electrical excitation of the fracture well and the 
fracture fluid can be used to determine the direction and asymmetry 
of a massive fracture. A small scale, shallow formation hydrofrac- 
ture experiment was conducted by the AMOCO Production Compa- 
ny in an attempt to better correlate theoretical and experimental 
data. 


2343 Delaware-Childers Field, Mary Costen Unit, B and N Oil 
Company, ERDA. Howell, W.D. pp 259-266 of In Improved oil- 
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recovery field reports. Vol. 1. New York; American Institute of 
Mining, Metallurgical, and Petroleum Engineers (Sep 1975). 

A pilot field test using a micellar-polymer flood, is being 
planned for a Bartlesville sand reservoir (porosity 0.21, permeability 
80 md) in the Delaware-Childers field, Nowata County, Oklahoma. 
The crude oil gravity is 37° API and the viscosity is 10.9 cp. The 
micellar fluid was prepared for this reservoir by Amoco Chemicals. 
A 1.1 percent sodium chloride brine preflush, followed by the 
micellar-polymer flood, is expected to recover 220 STB/acre-ft or 
49.9 percent OIP. 


2344 Oil and gas well stimulation. Godfrey, C.S.; Moore, E.T. 
Jr.; Mumma, D.M. US Patent 4,039,030. 2 Aug 1977. Filed date 28 
Jun 1976. 8p. 

A method and means for stimulating oil and gas wells to 
increase production comprises filling a well above the pay zone level 
with a fracturing fluid, then suspending a cylinder of high explosive 
centrally within the wellbore adjacent to the pay zone. Thereafter a 
propellant is suspended with tens of feet above the high explosive 
and the well above the propellant is enclosed. The application of 
high explosive is chosen to cause multiple radiating fractures but will 
not crush the rock in the well. Also, the rise time of the shock wave 
created by the explosive should be less than the time required for 
sound to traverse one-half of the periphery of the well opening in the 
rock at the pay zone. The propellant is detonated first, followed by 
the detonation of the high explosive. The purpose of using the 
propellant is to maintain pressure caused by the high explosive over 
a longer period, thereby extending the fractures caused by the high 
explosive. 12 claims, 4 figures. 


2345 Mobility control of aqueous fluids in porous media. 
Knight, R.K. (to Union Oil Co. of California). US Patent 4,039,028. 
2 Aug 1977. Filed date 3 Nov 1975. 10p 

A composition and method for providing improved mobility 
control in secondary and tertiary recovery processes is obtained by 
injecting into a subterranean hydrocarbon-bearing formation, as part 
of the secondary or tertiary recovery fluid, an aqueous solution of a 
mixture of a heteropolysacchlaride produced by bacteria of the 
genus Xanthomonas together with a polyacrylamide or a chemically 
altered derivative of a polyacrylamide. 13 claims. 


2346 Retreatment of wells to reduce water production. Gall, 
J.W. (to Phillips Petroleum Co.). US Patent 4,039,029. 2 Aug 1977. 
Filed date 6 Nov 1975. 6p. 

A process is provided for reducing water production in 
production oil wells or for altering the water permeability profile or 
injection wells that have been previously treated with partially 
pay or ungelled polymer and from which oil has been produced 

or a period of time subsequent to the treatment. The retreatment is 
made by injecting into the formation an ionic solution capable of 
crosslinking residual ungelled polymer in the formation and there- 
after injecting into the formation an aqueous solution of polymer 
capable of being crosslinked by the ionic solution. In a preferred 
embodiment aluminum citrate is injected into an underground forma- 
tion that has previously been treated with an ungelled polymer 
selected from among polyacrylamides, partially hydrolyzed polya- 
crylamides, polysaccharides, carboxymethylcellulose, polyvinyl al- 
cohol, polystyrene sulfonates, and the like, with the aluminum citrate 
being followed with a solution of an at least partially ungelled 
polymer selected from those above named. 10 claims. 


2347 Method for secondary recovery of oil. Carpenter, N.L. (to 
Electroflood Co.). US Patent 4,037,655. 26 Jul 1977. Filed date 21 
Oct 1975. 22p. 

In one exemplar embodiment, method and apparatus include 
providing an electrode disposed in a plurality of vertically spaced 
boreholes penetrating the formation. The plurality of electrodes in 
contact with the salt water and oil of the formation are connected to 
a source of electrical power for establishing an ac electrical field of 
current flow between the spaced electrodes. The electrodes are 
insulated from the earth structure surrounding the borehole for 
preventing an electrical current path between the electrodes and the 
earth structure for isolating the electrical current path from the 
electrode into the formation. The ac electrical current path through 
the formation generates volumes of free hydrogen in the formation 
where it is trapped for increasing the formation pressure. The 
increased pressure of the formation will drive the oil into producing 
boreholes spaced from the electrode boreholes. 


2348 Provost Viking ‘'C” oil pool east-central Alberta. Alho, 
L.O. (Abee Oils Ltd., Calgary, Alberta); Gray, F.F.; Kassube, J.R. 
Bull. Can. Pet. Geol.; 25: No. 2, 396-409(May 1977). 

The Provost Viking “C” pool produces 34° API gravity oil 
from a stratigraphic trap in the Lower Cretaceous Viking sandstone, 
at a depth of 2950 ft. The pool was discovered in 1952, but the early 
wells rapidly developed high gas/oil ratios on primary production, 
and productivity peaked in 1955. Waterflooding was started in 1958, 
and development under waterflood accelerated after 1967. At March 
31, 1976 the pool covered approximately 112,000 acres, with 304 
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completed oil wells and 257 water-injection wells. Pool production 
was 3.45 million barrels in 1975, and cumulative production to the 
end of 1975 was 18.5 million barrels. Oil reserves in place are 
estimated at 490,000,000 barrels. It is estimated that 122,860,000 
barrels of oil will be recovered under waterflooding from areas of 
the pool that have responded to date, but this volume may be 
increased significantly if flooding proves successful throughout the 
pool. 


2349 Costs of supply: oil enhanced-recovery schemes in Alberta. 
Watkins, G.C. (Univ. of Calgary, Canada). Bull. Can. Pet. Geol.; 25: 
No. 2, 433-440(May 1977). 

The economics of enhanced-recovery schemes in Alberta 
were investigated. Lack of data precluded analysis of all 370 
schemes in the province. Calculations were confined to the estima- 
tion of a long-run supply price (unit costs) for 13 enhanced-recovery 
schemes in Alberta, but these represent about 40% of enhanced- 
recovery reserves. The supply price is defined as the price just 
sufficient to recoup all relevant investment expenditures, including 
return On capital and operating costs, over the project life. Thus, the 
supply price is confined to real costs and excludes transfer payments 
such as taxes, royalties and bids. Data for four variables are required: 
incremental production, incremental operating expenditure, incre- 
mental development expenditure and a discount rate. Information on 
the first three variables was supplied by industry. In 1973 dollars, 
estimated supply prices by scheme ranged from a low of some $0.25/ 
barrel to a high of $2.35/barrel, at a discount rate of 12%. The 
average reserve weighted supply price for the ER schemes examined 
was estimated at $0.83/barrel. Thus, enhanced-recovery production 
of conventional crude oil in Alberta enjoys a substantial economic 
rent, before application of transfer payments. The results suggest 
that additional recoverable reserves acquired by implementing ER 
schemes have been significantly cheaper than those resulting from 
new discoveries, given current average finding costs. The analysis 
provides justification for emphasis on research directed toward 
recovering a higher fraction of oil in place. 


2350 Oil fields of the greater Pittsburgh region. Mineral re- 
source report 70. Lytle, W.S. Harrisburg, PA; Pennsylvania Geologi- 
cal Survey (1976). 125p. (NP—22240). Book Store, Harrisburg, PA. 

Westmoreland County is the only county that has not had 
considerable crude oil production from the 92 oil reservoirs in the 
six-county area of the Greater Pittsburgh Region. All six counties 
have produced large volumes of gas. This report deals only with the 
oil reservoirs for which data sheets have been compiled. Wells 
having the largest initial productions in the State are located in this 
area. The largest well has produced over 1,000,000 barrels of crude 
oil and is still producing. Petroleum production in these counties 
started in the early 1860s and is continuing at a very low rate. 
Alleghany County had produced over 79 million barrels by January 
1, 1976, and Washington County had produced over 71 million 
barrels. The McDonald field and Washington—Taylorstown field 
have secondary-recovery gas-drive projects in operation. Both pro- 
jects have been very successful. This study shows that there are still 
too many unknowns with respect to the reservoirs for accurate 
determination of the secondary reserves of crude oil. Therefore, the 
proven reserves to the year 2000 were estimated by extrapolating the 
production decline curve for each county. With current operations, 
the county yields projected to the year 2000 are: Allegheny 770,000 
barrels; Armstrong 168,600 barrels; Beaver 58,070 barrels; Butler 
987,000 barrels; and Washington 1,690,000 barrels. This makes the 
total projected production for the area 3,680,670 barrels to the year 
2000. Additional gas drive projects and successful water flooding 
would increase the proven reserves in the area dramatically. Prelimi- 
nary studies indicate that oil saturations in these reservoirs are higher 
than those in the reservoirs of the Middle District of Pennsylvania 
consisting of Clarion, Forest, and Venango Counties. 37 references. 


PROCESSING 
REFER ALSO TO CITATION(S) 2043, 2387, 2388, 2389, 2431 


2351 Vapor pressure-adjusted motor fuel alkylate of reduced 
fluoride content. Mikulicz, M.Z.; Burton, V.P. (to UOP Inc.). US 
Patent 4,039,603. 2 Aug 1977. Filed date 12 Feb 1976. 10p. 

The reaction product effluent emanating from an isoparaf- 
finic/olefinic, HF-alkylation reaction system, containing normal par- 
affins, motor fuel, alkylate, unreacted isoparaffins, hydrogen fluoride 
catalyst and organic fluoride compounds, is separated to recover a 
motor fuel alkylate product substantially free from fluoride com- 
pounds, and having a predetermined volatility, or vapor pressure. 
Two separation zones are employed to produce an alkylate contain- 
ing hydrogen fluoride and a normal paraffin stream containing 
organic fluoride and hydrogen fluoride. Three treating zones afford 
the recovery of a fluoride-free motor fuel alkylate and a fluoride-free 
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normal paraffin concentrate; a portion of the latter is blended with 
the former to adjust the volatility to the predetermined level. 


2352 Process for hydrocarbon conversion. van Klinken, J.; 
Ladeur, P. (to Shell Oil Co.). US Patent 4,039,429. 2 Aug 1977. 
Priority date 23 Jun 1975, Netherlands. 16p. 

Residual hydrocarbons stocks obtained after atmospheric dis- 
tillation are converted into light distillates by certain sequences of 
processing steps including catalytic cracking, high and low pressure 
catalytic hydrotreatment, deasphalting, gasification and thermal 
cracking or coking. 


2353 Upgrading metal-contaminated petroleum oils containing 
vanadium and/or nickel. Michlmayr, M.J. (to Chevron Research 
Co.). US Patent 4,039,432. 2 Aug 1977. Filed date 3 Mar 1976. 6p. 

A petroleum oil containing at least 10 ppM of vanadium and/ 
or nickel is upgraded by contacting the oil in the liquid phase with 
an aqueous solution of at least one extraction agent of the group 
ferric salts soluble in acidified water and stannic chloride. The 
aqueous solution must have a pH at least sufficiently acidic to inhibit 
precipitation of the agent as hydroxide or basic salt. 


2354 Liquid—liquid extraction apparatus. Christman, W.J. (to 
UOP Inc.). US Patent 4,039,389. 2 Aug 1977. Filed date 3 Nov 1975. 
12p. 

High efficiency in extraction operations, such as extracting 
mercaptans from hydrocarbons with caustic, is obtained over a wide 
range of flow rates through a single extraction column by the 
provision of an intermediate product drawoff means located between 
a downstream section of extraction trays having greatest efficiency 
at low throughputs and an upstream section of trays having peak 
efficiency at high throughputs. A second product stream is removed 
after passing through the low flow rate trays and is blended with the 
stream from the intermediate drawoff means. 


2355 Electron-transfer cracking. Heckelsberg, L.F.; Banks, 
R.L. (Phillips Petroleum Co., Bartlesville, OK). Prepr., Div. Pet. 
Chem., Am. Chem. Soc.; 22: No. 1, 19-25(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

Electron-transfer cracking theory is discussed along with 
product distributions for the nine heptane isomers. Experimental 
results show that the highest cracking activity was obtained with 
hydrogen pretreatment which indicates that the Mn2O;/CaO on 
MgO catalyst is capable of accepting electrons. The mathematical 
treatment of Lennard-Jones can predict the product distribution 
obtained when n-heptane is cracked over the Mn2O;/CaO on MgO 
catalyst. On a less rigorous basis mass spectrometer data can be used 
to predict product distributions for 7 of the 9 heptane isomers. The 
electron-transfer cracking theory predicts no chain propagation 
steps. This means that, for 100 molecules cracked, 200 molecules of 
product should be produced. The number of molecules produced per 
100 molecules catalytically cracked was approximately 200 for each 
of the nine heptane isomers. The electron-transfer cracking theory 
predicts alpha cracking, that is, cracking will occur at the -C-C-bond 
which donates the electron. Within experimenter error, the cracking 
rate constants are probably identical (0.5 to 0.6 g/sub f//g/sub c// 
h). This is in contrast to the rate constants obtained over acidic 
catalysts where branched isomers are cracked more rapidly than 
normal isomers. The constancy of the cracking rate constants is 
believed to result from a rate-limiting step involving electron trans- 
fer. The product distributions obtained when heptane isomers were 
cracked over Mnz2O;/CaO on MgO catalysts are different than the 
distributions obtained over the silica-alumina catalyst or glass beads. 
Also, no skeletal isomerization was observed over the MnzO;/CaO 
on MgO catalyst in contrast to the silica-alumina catalyst. Hence a 
mechanism other than carbonium ion or thermal cracking is operat- 
ing. 


2356 Promoted decomposition of n-butane. Hill, J.C. (Monsanto 
Polymers and Petrochemicals Co., St. Louis). Prepr., Div. Pet. Chem., 
Am. Chem. Soc.; 22: No. 1, 26-32(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

The use of bromide and sulfide promoters in the pyrolysis of 
n-butane is described. Bromides and sulfides are promoters and 
modifiers for the decomposition of n-butane. The order of effective- 
ness is hydrogen bromide greater than methyl bromide greater than 
hydrogen sulfide greater than methyl mercaptan. As modifiers they 
prevent the formation of reactive species that under pyrolytic condi- 
tions accelerate conversion of product propylene to other products. 
The reaction of hydrogen atoms with propylene to form ethylene 
and methane apparently is responsible for much of the propylene loss 
in pyrolysis of n-butane. 


2357 Automated batch debutanization in a petroleum research 
laboratory. Cronkright, W.A.; Butler, M.M. Jr.; Leddy, W.J. (Pull- 
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man —— Research and Development Center, Houston, TX). 
Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 1, 40-42(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

In automating the debutanization system it was desirable to 
retain the techniques of collecting all of the C, and lighter materials 
in a gas holder Tor subsequent analysis by mass spectroscopy, yet 
free the operator from the need for continuous attention. This was 
accomplished by switching from partial condensation to total con- 
densation plus a timed reflux splitter and installing automatic boil-up 
control and pressure control devices. Problems encountered in de- 
veloping the butanization system are discussed including method of 
pressure control and volume measurement in the gas holder, control 
of reflux ratio, including a choice of a vapor splitter rather than 
conventional liquid splitter, prevention of vapor “back-tracking” 
through pressure equilization circuit, prevention of sticking due to 
ice formation on reflux splitter, and choice of condenser. (JRD) 


2358 Desulfurization conversion of residual oils. Hamann, R. 
(Mobil Oil A.G., Hamburg (Germany, F.R.)). Erdoel Kohle, Erdgas, 
Petrochem. Brennst.-Chem.; 30: No. 1, 40(Jan 1977). (In German). 


2359 Corroded pipes from gas generating plant. Corrosion by 
hydrogen sulfide. Naumann, F.K.; Spies, F. (Max-Planck-Institut fuer 
Eisenforschung G.m.b.H., Duesseldorf (Germany, F.R.)). Prakt. Me- 
tallogr.; 13: No. 12, 635-636(Dec 1976). (In German, English). 

In a gas generating plant generating a gas with CO, COs, Ha, 
Ne, CH4, the pipes made of a Cr-Mo steel were so worn after 4 
months’ operation that they had to be charged. The temperature was 
400-500°C. Using the metallographic mode of investigation de- 
scribed here, it was found that the pipes were not worn by mechani- 
cal abrasion but by corrosion products as a result of the high 
hydrogen sulfide content of the gas. 


2360 Studies on hydrodesulfurization of heavy distillates. Hisa- 
mitsu, T.; Shite, Y.; Maruyama, F.; Yamane, M.; Satomi, Y.; Ozaki, 
H. (Nippon Min Co, Tech Res Cent, Saitama-ken, Jpn). Bull. Jpn. 
Pet. Inst.; 18: No. 2, 146-152(Nov 1976). 

Two different kinds of vacuum gas oils were hydrodesulfur- 
ized and hydrogen consumption has been measured by means of 
three procedures. It has been proposed that the convenient proce- 
dure based on the measurements of the changes in aromatic carbon 
content in the oil by n-d-M analysis is sufficiently applicable to the 
measurements or hydrogen consumption. Reaction kinetics has also 
been studied, and the apparent reaction order is found to vary with 
change in the reaction temperature. 6 refs. 


2361 Zinc-promoted Mo—Al hydrodesulfurization catalysts. 
Ternan, M.; Williams, R.J.; Parsons, B.I. J. Catal.; 42: No. 1, 177- 
179(Apr 1976). 

Hydrodesulfurization of a 345-525°C heavy gas oil, from a 
thermally cracked Athabasca bitumen, containing 3.59 wt.% sulfur 
and aromatics with three to six condensed rings on alumina-support- 
ed 9 or 12% molybdena promoted with various amounts of zinc 
showed approximately 65% hydrodesulfurization at 380°-450°C in 
bench-scale tests. These results indicate that the cobalt- or nickel- 
promoted catalysts are more active for hydrodesulfurization, in 
agreement with de Beer's recent publication. 


2362 Tube furnace with intermediate circuiation of heat carrier. 
Burshtein, E.I. Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 12: 
No. 7-8, 525-529(1976). 

In improving the operating indices of tube furnaces in refiner- 
ies, two approaches are normally used: increasing the takeoff of heat 
from the heating surface of the furnace, and maximizing the utiliza- 
tion of the waste heat from the stock gases. In the reported study, 
the possibility of improving the economy of a tube furnace was 
examined by the use of a circulating intermediate granular heat 
carrier, heated by flue gas, with subsequent transfer of the heat 
picked up by the heat carrier to the tube surface of the product coil. 
In developing a design for a tube furnace with an intermediate 
granular heat carrier, vessel assemblies and elements have been 
tested, as well as elements of the types used in catalytic cracking 
units and in drying calcining vessels in catalyst manufacturing plants. 
Any granular material with a grain size from 3 to 12 mm can be used 
as a heat carrier. On the basis of thermal and hydraulic design 
calculations for a tube furnace with circulating granular heat carrier, 
basic data have been obtained for comparison with the indices of 
standarized tube furnaces. 3 refs. 


2363 Entrainment of particles from polydisperse fluidized bed. 
Donat, E.V.; Ponomarev, G.S.; Kirsanov, V.A. (Novocherkassk 
Polytech Inst, USSR). Chem. Technol. Fuels Oils (USSR) (Engl. 
Transl.); 12: No. 7-8, 529-534(1976). 

This paper is concerned with design calculations of chemical 
equipment employing fluidized bed techniques for heat transfer and 
catalytic processes. The quantity of material entrained by a stream of 
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gas is one of the basic indices determining the technoeconomic 
advisability of using vessels with fluidized beds. From the amount 
and dispersity of the carryover, dust traps for gas purification are 
designed; also, the particle size distribution is established for materi- 
als obtained in fluid-bed classifiers, in vessels for dust removal from 
granular materials, etc. The few empirical and semiempirical correla- 
tions that have been proposed for calculating the amount of entrain- 
ment do not take into full account a number of factors that influence 
this process. Hence they are valid only within the narrow limits of 
the actual tests. This paper presents a new approach with relevant 
equations which were established on the basis of analogy between 
the classification of a mixture of fractions and the fractional distilla- 
tion of real solutions. These equations containing an activity coeffi- 
cient, can be used to calculate, with acceptable accuracy, the magni- 
tude of entrainment from fluidized granular polydisperse materials 
with a bed height greater than 0.07-0.1 m. 6 refs. 


2364 Heat transfer in contactor for sulfuric acid alkylation of 
isoparaffins with olefins. Gershuni, S.Sh.; Mel’nikov, S.M.; Yaros- 
lavtsev, A.D.; Gribanov, A.V. (All-Union Sci-Res and Des Inst of 
Pet Mach, USSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 
12: No. 7-8, 534-537(1976). 

The alkylate naphtha that is produced in sulfuric acid alkyla- 
tion units is an important component of high-octane automotive 
gasolines. In the main vessel of such a unit--the contactor--it is not 
only necessary to accomplish good emulsification of the feedstock 
with the sulfuric acid, but also to regulate the removal of the heat of 
the alkylation reaction in order to maintain the optimal process 
temperature. In the reported experiments, the authors have investi- 
gated the feasibility of heat removal under various contactor operat- 
ing conditions with U-tubes with a diameter of 25 mm and a wall 
thickness of 2.5 mm, positioned on the vertices of squares with a 
spacing of 32 mm. The procedure for thermal design calculations on 
a contactor for these conditions was developed; results from an 
analysis of heat transfer using this procedure have been presented. It 
is concluded from the analysis of the heat transfer that with vigorous 
circulation of the emulsion, it is not advisable to use heat exchanger 
tubes with external longitudinal fins. The position of the vessel has 
substantial influence on the heat transfer to a boiling refrigerant; the 
vertical contactor gives less heat removal than the horizontal con- 
tactor. Through the replacement of contactor tube bundles of exter- 


nal-finned Field tubes by bundles of smooth U-tubes, the technologi- 
cal effectiveness of the design and the heat transfer conditions can be 
improved. 7 refs. 


2365 Operating experience with type I-A/IM catalytic units. 
Varfolomeev, D.F.; Deineko, P.S.; Glozman, A.B.; Pankratov, A.V. 
Chem. Technol. Fuels Oils (USSK) (Engl. Transl.); 12: No. 7-8, 571- 
575(1976). 

A number of Type I-A/IM catalytic cracking units with 
powdered catalyst are currently operating in USSR refineries. All 
units, following the startup and shakedown periods, have been 
revamped with the objectives of achieving the design capacity, 
increasing the yields of desired products, and increasing the lengths 
of the runs between shutdowns for maintenance. Here the authors 
present results obtained during the operation of five revamped Type 
I-A/IM units, in the cities of Ufa (No. 1), Ryazan’ (No. 2), Yaroslavl’ 
(No. 3), and Baku (Nos. 4 and 5). In 1973, Units 2 and 3 achieved 
and exceeded the design capacity. The resepective lengths of the 
continuous operating periods were 102% and 99.3% of the design 
values, and the gasoline yields approached the design levels, amount- 
ing to 30.9% and 31.9%, respectively. In 1975, the calendar-year 
capacities of these units reached 105.5% and 126.7%, the operating 
periods 97.2% and 116.2%, and the gasoline yields 31.5% and 
30.7%. The primary feedstocks for these units were vacuum gas oils, 
accounting for 48.6% (Units 4 and 5) to 97.8% (Unit 1) of the total 
feed; the balance consisted of various cuts from primary distillation 
units and from lube oil production sections. Details of the improved 
units and their performances are given in some detail. 3 refs. 


2366 Thermal stability of nitrogen-compound concentrates. 
Sevast’yanova, G.V.; Zamulinskii, I.M.; Sheremeta, N.V. (Ivano- 
Frankovsk Inst of Oil and Gas, USSR). Chem. Technol. Fuels Oils 
(USSR) (Engl. Transl.); 12: No. 7-8, 576-578(1976). 

In primary and secondary petroleum refining processes, 
changes due to the action of high temperatures are observed in the 
composition of the nitrogen compounds and in the distribution of 
these compounds by type (neutral and basic) and by boiling point. 
Hence the thermal stability of the nitrogen compounds in petroleum 
is of great practical and theoretical importance. Here the authors 
present results from an investigation of the thermal stability of 
nitrogen-compound concentrate separated from Bitkov crude oil 
(Well No. 648) by means of KU-23 10/60 sulfonic acid cation 
exchange resin. By varying the separation conditions, three concen- 
trates were obtained. They differ in their contents of total and basic 
nitrogen and nitrogen compounds, The ratio N/sub bas//N/sub tot/ 
varies from 0.793 to 0.923. The thermal stability of the concentrates 
was investigated thermogravimetrically in a derivatograph of the 
Paulik-Paulik-Erday system. It is demonstrated that the nitrogen- 
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compound concentrates recovered from Bitkov crude oil are quite 
stable thermally, with thermal breakdown beginning at 350°C. Com- 
plete breakdown of the nitrogen compounds takes place at 700- 
750°C. 4 refs. 


2367 Investigation and mathematical description of dependence 
of catalyst specific surface on residual coke content and diameter of 
coked particles in process of regeneration. Zeinalov, R.I.; Saidova, 
A.A. Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 12: No. 7-8, 
582-585(1976). 

It is known that, in catalytic cracking, the catalyst activity is 
determined by the magnitude of the specific surface, which in turn 
depends on the amount of coke deposits and also on the diameter of 
the coked particles. However, this relationship has not been explored 
adequately in the available literature. In this article, the authors 
present results from an investigation and give a mathematical de- 
scription of the dependence of the specific surface of amorphous and 
zeolite-containing aluminosilicate catalysts on the content of residual 
coke and the diameter of the coked particles in the process of 
regeneration. The specific surface S$sub sp$ was determined by a 
procedure involving the low-temperature desorption of nitrogen. 
Commercial amorphous and zeolite-containing aluminosilicate cata- 
lysts were examined, the samples having been coked in cracking a 
vacuum distillate from Baku crudes. The characteristics of the 
original catalysts are listed. Mathematical techniques used in this 
study are given in some detail. 4 refs. 


2368 Behavior of disperse water droplets in an inhomogeneous 
electric field. Pinkovskii, Ya.I. Chem. Technol. Fuels Oils (USSR) 
(Engl. Transl.); 12: No. 7-8, 589-595(1976). 

Examination and testing of a large number of Type 2EG 
horizontal electrodehydrators in several refineries, units that are 
used in the pretreatment of various crude oils, has shown that, in a 
homogeneous ac field, it is impossible to achieve complete desalting 
of crude oil down to a level of 1 mg/liter or below. The reason is 
that the forces of dipole-dipole interaction, which are inversely 
proportional to the fourth power of the distance between the dro- 
plets, cease to have any appreciable effect when the disperse-phase 
concentration in an emulsion is reduced to a low level. In order to 
achieve complete desalting of crude oil, new recommendations have 
been developed with due regard for the results from the inspection 
and testing of the electrodehydrators; these recommendations speci- 
fy that the refineries should use first-stage electrodehydrators with a 
homogeneous ac electric field and second-stage electrodehydrators 
of a new design, with an inhomogeneous dc field. This paper 
presents results of theoretical and experimental investigations which 
demonstrate that electrodehydrators with an inhomogeneous electric 
field, which at present are objects of study, will play a major role in 
ensuring that crude oilwill be completely desalted. 7 refs. 


2369 Feasibility study of the precipitation of solid hydrocarbons 
of petrolatum in an inhomogeneous electric field. Gundyrev, A.A.; 
Kazakova, L.P.; Oleinik, Zh.Ya. Chem. Technol. Fuels Oils (USSR) 
(Engl. Transli.); 12: No. 7-8, 595- 598(1976). 

This paper is concerned with the electroprecipitation of pe- 
troleum products as a method for hydrocarbon separation. In the 
previous studies it was found that the disperse-phase particles, 
whether in polar or nonpolar media, did not carry any electric 
charge, or, if they did carry a charge, it was extremely unstable. One 
of the little-studied areas of electrokinetic phenomena in disperse 
systems of solid hydrocarbons from petroleum is their behavior in an 
inhomogeneous electric field. This area is most interesting, since the 
action of a strong inhomogeneous electric field gives rise to the 
phenomenon of directed motion of the particles, and this can be used 
in the separation of petroelum dispersions. The authors describe a 
feasibility study on the separation of the highest-melting hydrocar- 
bons under the influence of an inhomogeneous electric field. The 
feedstock used in this work was a partially deoiled petrolatum from a 
Stage I deasphalted residual product produced from mixed Tyumen’ 
crudes (OMSK-1). It has been demonstrated that when the field 
strength is sufficiently high, polarization of the particle material 
begins to have an effect; a pondermotive force is set up, tending to 
change the direction of movement of the particles, since the permitti- 
vity of the medium is greater than the permittivity of the particles. 
Thus, in an inhomogeneous electric field with positive polarity of the 
inner electrode, the forces act in different directions, and this leads 
to an insufficiently sharp separation of the petrolatum. 12 refs. 


2370 Effect of liquid distribution method on operation of contact 
stage. Nechaev, Yu.G. (Krasnodar Polytech Inst, USSR). Chem. 
Technol. Fuels Oils (USSR) (Engl. Transi.); 12: No. 7-8, 608- 
610(1976). 

In heat- or mass-transfer processes in rotary-film apparatus, 
the contact between liquid and gas (or vapor) is effected at the 
surface of a liquid film. The role of the rotor in such apparatus is that 
of a distributor of the liquid phase along the surface of the contact 
stage to form a flowing film; it also acts as a turbulizer of the gas and 
liquid phases. The reported investigation was aimed at determining 
the influence of the method of liquid distribution along the contact 





250 ENERGY RESEARCH ABSTRACTS 


stage on the hydraulic and mass-transfer characteristics. A compari- 
son of the operation of contact stages with different methods of 
distributing liquid along the stages has shown that the most promis- 
ing arrangement, one that gives a high efficiency over a wide range 
of liquid-phase load variation, is that in which the liquid overflows 
along the perimeter of the cylinders. 4 refs. 


2371 Catalysts-membranes. Gryaznov, V.M. Vestn. Akad. 
Nauk SSSR; No. 8, 34-39(1975). (In Russian). 

Membrane catalysts made of palladium alloys which are 
highly active in the processes of hydrogenation, dehydrogenation, 
hydrodealkylation, and dehydrocyclization are considered. In the 
process of cyclohexane dehydrogenation, an alloy of palladium with 
5% of nickel is more active than palladium and an alloy with 10% of 
nickel is less active than palladium. With increasing content of 
ruthenium in an alloy with palladium from 1 to 10%, catalytic 
activity towards the same reaction has a maximum corresponding to 
an alloy with 8.36% of ruthenium. An alloy of palladium with 6% of 
ruthenium is more penetrable for hydrogen than palladium. Alloys 
containing from 6 to 9% of ruthenium have improved mechanical 
properties as compared with palladium which makes it possible to 
decrease the thickness of the membrane catalysts without a strength 
loss at high temperatures. Palladium-ruthenium and palladium-rhodi- 
um alloys are active catalysts in transforming normal paraffins into 
aromatic hydrocabons. Unlike many other catalysts, palladium-based 
alloys are more active after rapid cooling down from’700 deg C. 


PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 2366, 2426, 2428, 2431, 4021, 4589 


2372 Technical and economic problems in the production of 
ethylene at megaton plants. Moser, F.; Sova, O.; Kolowratnik, P.; 
Ortner, P. (Tech Univ, Graz, Austria). Erdoel-Erdgas Z.; 93: No. 5, 
172-177(May 1977). (In German). 

This study examines the technical feasibility and the econom- 
ics of ethylene plants with an annual capacity of 1 million metric 
tons of ethylene. The results indicate that the megaton ethylene plant 
is technically feasible: The manufacture of gas compressors for 
required throughputs has become reality in recent years. The eco- 
nomic analysis, based on a comparison between the megaton-plant 
and two 500,000-metric-tons/year plants, shows a slightly higher 
discounted cash flow rate of return for the megaton plant. In spite of 
this, construction of a megaton plant is presently not recommended 
because of market uncertainties and higher risk of realizing the 
expected rate of return. 14 refs. 


2373 Pyrolysis of silver arenesulfinates. Fields, E.K. (Amoco 
Chemicals Corp., Naperville, IL); Meyerson, S. Prepr., Div. Pet. 
Chem., Am. Chem. Soc.; 22: No. 1, 13-18(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

Benzene sulfinates were pyrolyzed with salts prepared by 
addition of sodium sulfinate to aqueous silver nitrate. Chemical 
reaction kinetics and reaction products of pyrolysis are discussed and 
illustrated. (JRD) 


2374 Detergents from oxidized hydrocarbons. Jones, J.H.; 
Klaus, E.E.; Sheib, P.A.; Fan, J.J.; Le, M.T. (Pennsylvania State 
Univ., University Park). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: 
No. 1, 35-39(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

Preparation of petroleum sulfonates is described. Vapor phase 
oxidation is an effective means for introducing sulfonic acid-forming 
intermediates into aromatic-free petroleum fractions. The major 
products of such oxidations are cyclic ethers consisting of a mixture 
of tetrahydrofurans and related compounds such as oxetanes and 
oxiranes (four- and three-membered rings containing one oxygen 
atom). The overall procedures of oxidation and sulfonation are 
relatively simple and may be of importance in preparing inexpensive 
detergents. Much needs to be done in unraveling the chemistry of 
the reactions occurring, in determining the most valuable feedstock 
for use and the optimum conversion levels. 


2375 Kinetics of the steam dealkyation of toluene over the 
Group VIII noble metals. Grenoble, D.C. (Exxon Research and 
Engineering Co., Linden, NJ). Prepr., Div. Pet. Chem., Am. Chem. 
Soc.; 22: No. 1, 60-65(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

Data on the activities of Group VIII noble metals supported 
on AlkOs for water-toluene reactions are tabulated. Toluene steam 
alkylation results are in reasonable agreement with results obtained 
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by other workers for this reaction. For the water-toluene reaction 
the catalyst support plays a major role in the efficient activation of 
water. The reaction between hydrocarbon fragments and activated 
water species is important and, in effect, compresses the range of 
activities of the noble metals for C-C bond breaking reactions. (JRD) 


2376 Redox reactions of graphite intercalation compounds. 
Ebert, L.B. (Exxon Research and Engineering Co., Linden, NJ). 
Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 1, 69-70(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

Chemical systems involving reduction or oxidation of an 
intercalation compound are reviewed. In the reductive experiments 
discussed, there are only two distinct diffraction-identifiable graphite 
products, graphite itself and the CisCrOs; intercalation compound. 
Contrary to previous implications, there is no evidence of insertion 
of reducing agent into the interlayer voids of the graphite to form a 
characterizable intercalate. However, in non-reductive reactions, it 
has previously been shown that inorganic acids are capable of 
exchanging with species within C;3CrOs to form nominally ternary 
intercalation compounds. This result is confirmed for the case of 6 N 
HC! (1 hour, 100°C), obtaining a final solid phase product of Cr/Cl 
= 11. 


2377 Intercalation of zirconium disulfide with low ionisation 
potential organometallic sandwich compounds. Davies, W.B. (Inor- 
ganic Chemistry Lab., Oxford); Green, M.L.H.; Jacobson, A.J. 
Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 1, 71-73(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

The reactions of low ionization organometallic compounds 
with ZrS2 were investigated. The intercalated organometallic com- 
pounds have ionization potentials less than 6.2 eV, sandwich struc- 
tures with parallel rings, and corresponding cations which are stable 
to isolation. Discussions are included on ion exchange reactions and 
x-ray powder patterns. (JRD) 


2378 Melting-like bahavior of an intercalated TaS. phase. 
Dines, M.B. (Exxon Research and Engineering Co., Linden, NJ). 
Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 1, 74-75(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

The system TaS2-pyridine includes two phases, a first-stage 
TaS2(pyr)/sub 1/2/ product, having every interlayer occupied by 
amine and a second-stage product, TaS2(pyr)/sub 1/4/, in which 
every other interlayer is similarly occupied, with alternate interlay- 
ers vacant. The X-ray powder diffraction patterns of the complexes, 
which clearly show basal repeat distances, verify the assignment of 
structures. Both stearamide (Ci7HssCONHz2) and octadecylamine 
(CisHs7NH2) form first-stage intercalation complexes with TaS2 in 
which the layers are dilated by about 50 A, corresponding to a 
bilayer of the amine perpendicularly oriented to the basal surface of 
the host. In both cases the stoichiometry of host to guest is 3 : 2. 
However, while stearamide appears to form a typical second-stage 
product (also bilayered) of 3 : 1 stoichiometry, octadecylamine 
affords a product with this ratio which is first-stage and mono- 
layered. This contrast in behavior is immediately evident from the 
X-ray diffraction pattern of the TaS2 (octadecylamine)/sub '/3/ 
complex, which shows a repeat distance perpendicular to the layers 
of 34 A. Such a value is consistent with a first-stage compound 
whose interlayer increase (ca. 28 A) is about 3 A greater than the 
length of the guest. Both octadecylamine intercalates lose the guest 
(thermogravimetric determination) at about 300°C. Both undergo a 
phase transition reversibly at about 70°C which is interpreted as 
being a partial ‘melting’ of the hydrocarbon chains. The enthalpy of 
this transition, as measured by differential scanning calorimetry, is 
about 1/3 the heat of fusion of octadecylamine itself, when normal- 
ized to the guest alone. Evidence for increased motional freedom on 
passing through this phase transition was seen in the broad-line nmr 
of the products, whose proton line width narrowed from about 6 
gauss below 50°C to about 0.1 gauss at 75°C in both cases. 


2379 Effect of aromatic hydrocarbons on the oxidation stability 
of squalane. I. Oxidation of squalane as a model compound of paraffin 
portion in mineral oil. Yasutomi, S.; Sakurai, T. (Nippon Min Co, 
Tech Res Cent, Saitama, Jpn). Bull. Jpn. Pet. Inst.; 18: No. 2, 107- 
112(Nov 1976). 

A description is given of the kinetic treatment of oxidation of 
squalane at 60 approximately 120°C. Di-tert-butyl peroxide (DTBP) 
and 2,2'-azobisisobutyronitrile (AIBN) were used as initiators and 
chlorobenzene was used as an inert solvent. The values of k/sub p/ 
(2k/sub t/)/sub 1/2/ in the neat phase are slightly less than those in 
chlorobenzene solution for a given initiator concentration and tem- 
perature. The kinetic order with respect to the initiation rate is 0.57 
at 95°C instead of the theoretical value of 0.50 both in the neat phase 
and in chlorobenzene solution. The solvent effect on the decomposi- 
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tion rate of DTBP plays an important role especially in the initiated 
oxidation of aliphatic hydrocarbons. 19 refs. 


2380 Studies on catalysts for low-temperature steam-reforming 
of hydrocarbons. III. Outstanding activity of the rh-MgWo, system. 
Takami, K.; Igarashi, A.; Ogino, Y. (Tohoku Univ, Sendai, Jpn). 
Bull. Jpn. Pet. Inst.; 18: No. 2, 127-132(Nov 1976). 

In order to obtain active catalysts for low-temperature steam- 
reforming of hydrocarbons, experimental studies were carried out 
using various catalysts which consist of a noble metal and a support 
containing WOs. Experimental results show that Rh-MgW0O, exhib- 
its an outstanding catalytic activity (more than 70% conversion of n- 
heptane at 500°C and at S.V.=10* hr/sup -1/) despite the fact that 
MgWoO, consists of well developed crystallites and it has a very 
small surface area. The superior supporting property of MgWO, 
suggests a special role of Mg/sup 2+ ion in the catalyst support. 9 
refs. 


2381 Steam reforming of hydrocarbons on alkali polyaluminate 
catalysts+ I. Steam reforming of benzene on potassium polyaluminate 
catalysts. Kimura, T.; Nakabayashi, N.; Yumoto, M.; Kikuchi, E.; 
Morita, Y. (Waseda Univ, Tokyo, Jpn). Bull. Jpn. Pet. Inst.; 18: No. 
2, 133-138(Nov 1976). 

The reaction between benzene and steam on potassium polya- 
luminate catalysts was investigated in a flow system under atmo- 
spheric pressure at 900 C. The catalytic activity increased with 
increasing K/sup +/ content in the catalyst, showing that the 
potassium cation constituted the active sites for this reaction. The 
rate of reaction between the deposited carbon and steam also in- 
creased as the K/sup +/ content increased. A good linear relation- 
ship was obtained between activity and the rate of the carbon-steam 
reaction. 7 refs. 


2382 Effects of solvents and addition of metal oxides on the 
liquid phase disproportionation of olefins over MoO;—Al.O; catalyst. 
Sodesawa, T.; Ogata, E.; Kamiya, Y. (Univ of Tokyo, Jpn). Bull. 
Jpn. Pet. Inst.; 18: No. 2, 162-166(Nov 1976). 

The liquid phase disproportionation of propylene and 1- 
butene over MoOs3-AlOs catalyst was carried out in a conventional 
flow system at 80°C under 50 kg/cm? to elucidate the effect of 
addition of metal oxides to MoOs3-Al.Os as well as the solvent effect 
of paraffins, aromatics, and naphthenics. By the addition of CszO and 
ThkO to MoO3-AlOs catalyst, the selectivity for disproportionation 
of olefins increased, showing a tendency similar to that in the gas 
phase disproportionation reactions. In the presence of linear hydro- 
carbon solvents, the catalyst life was remarkably enhanced. This 
—7 was especially intensified in the presence of n-heptane. 8 
refs. 


2383 Synthesis of acetic acid by catalytic oxidation of butenes. 
I, Oxidation of n-butenes and isobutene to acetic acid over binary 
oxide catalysts containing vanadium pentoxide. Yamashita, T.; Nin- 
agawa, S.; Kato, T. (Ajinomoto Co, Cent Res Lab, Kanagawa, Jpn). 
Bull. Jpn. Pet. Inst.; 18: No. 2, 167-177(Nov 1976). 

The probability of acetic acid synthesis from n-butenes and 
isobutene was studied with V2Os-binary catalysts. As a second 
component, following atoms were added to V2O; in the form of 
oxide or metal: Rh, B, Cr, Nb, Zn, Pd, Ta, Zr, Si, Ni, Ge, fe, Ca, Pt, 
W, Li, Cd, As, Co, Te, Mg, Mn, Mo, Cu, Ag, P, Ba, Ti, Sn, Al, and 
Sb. In the presence of water, n-butenes and isobutene were oxidized 
to acetic acid with more than 40% selectivity based on the carbon 
atom at about 100% conversion of each butene with air containing 
3% of butene over V-Cr(3/7), V-Rh(8/2), V-B(5/5) and V-Nb(5/5) 
catalysts at 270 approximately 310 C. 14 refs. 


2384 Synthesis, structure, and additive properties of a novel 
macrocyclic polydisulfide. Braid, M.; Landis, P.S.; Okorodudu, 
A.O.M. (Mobil Research and Development Corp., Paulsboro, NJ). 
Prepr., Div. Pet. Chem., Am. Chem. Soc.; 21: No. 4, 864-870(Sep 
1976). 

From Symposium on additives in fuels and lubricants; San 
Francisco, CA, USA (29 Aug 1976). 

Preparation and antiwear and antioxidant properties of a 16- 
membered ring polydisulfide are reported. Results of structure stud- 
ies are included along with data on performance of lubricant addi- 
tive. (JRD) 


2385 Method of producing on oxidizing and/or ammoxidizing 
catalizer containing antimony, uranium, and oxigen. Li, T.B.; Hobbs, 
C.W.; Wise, K.V. German(FRG) Patent 2,450,886/A/. 6 May 1976. 
41p. (In German). 

An improved method for producing a catalyst siuted for 
oxidizing and ammoxidizing olefins is deseribed. A mixture of oxides 
or sulfates of uranium and antimony in H2SO, (Sb/U atomic ratio 1:1 
to 1:99) is digested, pH is standardized to 8, the mixture is filtered, 
and the filter cake ist heated after drying to temperatures between 
500 and 1,100°C. To the catalyst iron, bismuth, or tungsten com- 
pounds resp., molybdenum, nickel, or cobalt may be further added. 
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The range of applications of the catalysts is explained by 19 exam- 
ples. 


2386 Production of solvent hexane by fractionation of plat- 
former raffinate. Nadutkina, S.I.; Kiva, V.N.; Deineko, P.S.; Valeev, 
M.Sh. (Sci-Res Inst of Petrochem Prod, USSR). Chem. Technol. 
Fuels Oils (USSR) (Engl. Transl.); 12: No. 7-8, 491-494(1976). 

This paper presents results of an experimental trial conducted 
in one of Russian petroleum refineries, in which a high-quality 
narrow-cut (65-70°C) solvent has been produced, representing a 
concentrate of aliphatic hydrocarbons. Simplified flow plans for the 
production of these solvents are presented. The characteristics of the 
original platformer raffinates and the solvents produced from these 
raffinates are listed. Technological details are given. 3 refs. 


2387 Treatment of aromatic and paraffinic hydrocarbons to 
remove unsaturates. Lityaeva, Z.A.; Alekseeva, R.V.; Kuvaeva, 
M.M.; Kharitonova, L.K.; Goncharova, T.V.; Karasev, V.A. (All- 
Union Sci-Res Inst of Petrochem Process, USSR). Chem. Technol. 
Fuels Oils (USSR) (Engl. Transi.); 12: No. 7-8, 496-499(1976). 

In the reported experiments, the authors have investigated the 
effectiveness of adsorbents obtained from clay minerals of the Cher- 
kassy deposit in treating aromatic hydrocarbons to remove unsatu- 
rated hydrocarbons and oxygen and sulfur compounds, and also in 
treating paraffinic hydrocarbons to remove olefins. These studies 
were performed in pilot-plant units at temperatures of 20-250°C, 
pressures of 5-30 kgf/cm’, and feedstock space velocities of 0.5-5.0 
h/sup -1/. As the indices of treating efficiency, they adopted the 
degree of removal of the impurity components and the quantity of 
feedstock treated by unit mass of adsorbent. It is shown that the A-4 
and A-4M adsorbents are effective in treating aromatic hydrocar- 
bons. The advantages of the A-4M over the A-4 are in the higher 
degree of purification that is achieved, the feasibility of simultaneous 
removal of unsaturated hydrocarbons and oxygen- containing com- 
pounds from the aromatic hydrocarbons, and the retention of adsor- 
bent properties in the presence of sulfur compounds, which are 
poisons for the A-4 adsorbent. 


2388 Influence of feedstock distillation range on lube oil manu- 
facturing process indices and properties of lube stocks. Voznesens- 
kaya, E.V.; Karaseva, A.A.; Novakovskaya, I.V.; Shkol’nikov, V.L,; 
Rozhdestvenskaya, A.A.; Britova, E.D. (All-Union Sci-Res Inst for 
Pet Process, USSR). Chem. Technol. Fuels Oils (USSR) (Engl. 
Transl.); 12: No. 7-8, 499-502(1976). 

In manufacturing lube stocks, the production efficiency and 
product properties depend not only on the potential content of high- 
V.I. components in the original feedstock, but also on the quality of 
the operation in which the lube cuts are obtained in distillation-unit 
vacuum towers. Hence major research effect has been directed 
toward determining how the manufacturing process indices and oil 
properties are related to the distillation range of the lube cuts. For 
this study, narrow 50°C distillate cuts and a heavy residue were 
obtained in a pilot-plant unit at BashNII NP [Bashkir Scientific- 
Research Institute for Petroleum Processing]. A wide-boiling distil- 
late (350-490°C cut) was prepared by blending these narrow lube 
cuts in amounts proportional to the yields on crude. The properties 
of the narrow cuts, the wide cut, the heavy residue, and the 
deasphalted residue are shown. Also shown for comparison are the 
characteristics of two distillate cuts produced from these same 
crudes in a commercial unit. Experimental data are presented which 
show that one route toward increasing production efficiency and 
improving oil quality is a changeover from processing wide cuts to 
processing narrow cuts. This will require the design and installation 
of new vacuum units with close fractionation of crude. 7 refs. 


2389 Polarographic behavior of sulfones obtained from sulfur 
compounds in middie fractions of crude oil. Mazitova, F.N.; Igla- 
mova, N.A.; Dmitrieva, G.V. (Arbuzov Inst of Org and Phys Chem, 
USSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 12: No. 7- 
8, 502-506(1976). 

Sulfones obtained from the sulfur compounds present in 
middle fractions of crude oil have been recommended as medicinal 
preparations for animal dermatomycoses. The same as the original 
sulfur compounds from which they are derived, they represent a 
complex mixture of derivatives of alkyl sulfides, aromatic sulfides, 
thiacyclanes, thiophenes, benzothiophenes, dibenzothiophenes, etc. 
The study of such complex mixtures requires the use of combined 
chemical and physicochemical methods. In this article, as an addition 
to other methods used, the author presents data on the use of 
polarographic reduction on a mercury dropping electrode to investi- 
gate petroleum sulfones. For identification of the petroleum sulfones, 
they synthesized individual sulfones of various classes and took their 
polarograms. Experimental data are tabulated, plotted, and dis- 
cussed. 10 refs. 


2390 Aromatic extracts used as rubber extenders and plasticiz- 
ers. Zavidov, V.I.; Podlipskaya, A.N.; Shubina, N.S. (Groznyi Pet 
Sci-Res Inst, USSR). Chem. Technol. Fuels Oils (USSR) (Engl. 
Transl.); 12: No. 7-8, 512-515(1976). 
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Petroleum aromatic extracts obtained in lube oil manufacture 
are finding widespread applications as extenders for synthetic rub- 
bers and as plasticizers in compounded rubbers used for tires. In 
USSR practice, the aromatic oil PN-6 is used as an extender and 
plasticizer. This oil is prepared by compounding extracts from 
phenol treatment of deasphalted residua from medium-sulfur crudes, 
or by compounding them with a distillate extract. It has been 
demonstrated that in the reported study, PN-6 oil and a number of 
petroleum aromatic oils produced by foreign companies as extenders 
and plasticizers have been examined. From the data listed it is shown 
that all of the foreign oils have higher densities, refractive indices, 
and viscosity-gravity constants than those of the PN-6 oil. This 
indicates higher aromaticity for the foreign oils, and this is con- 
firmed by the H/C ratio and the structural-group composition; most 
of the carbon is present in ring structures. The contents of medium 
aromatic hydrocarbons in the foreign oils are lower than that in the 
PN-6. It has been demonstrated that the differences in production 
technology for the extracts used in preparing extender oils for 
synthetic rubber and plasticizers for compounded rubber used in 
tires explain the basic difference between the foreign oils (Sandex, 
Mobilsol, etc.) and the PN-6 oil, specifically, the absence of the 
heavy aromatic hydrocarbon group from the PN-6 oil. 9 refs. 


2391 Influence of sulfur content of fuel on corrosion of heat- 
resistant steels used in gas turbines. Maiko, L.P.; Seregin, E.P.; 
Mikulin, Yu.V.; Aleksandrova, L.A.; Petrov, V.1. Chem. Technol. 
Fuels Oils (USSR) (Engl. Transl.); 12: No. 7-8, 546-549(1976). 

In the combustion of distillate fuels, the sulfur compounds 
present in the fuels are oxidized. Sulfur oxides are formed, and these 
are the most corrosive of the combustion products. In the reported 
work the authors used a laboratory unit with a model combustion 
chamber of a gas-turbine engine. The principal operating parameters 
of this unit are listed. The test fuels consisted of distillates from 
delayed coking and thermal cracking processes, with different con- 
tents of sulfur. The results obtained in these studies indicated that 
there is no clear-cut relation between gas corrosion and fuel sulfur 
content over the entire range of temperatures encountered in actual 
gas turbine operation. It is demonstrated that as the fuel sulfur 
content is increased, the protective effect obtained by exposure to 
moisture becomes less pronounced, since there is a parallel increase 
in the level of the electrochemical corrosion process, and this leads 
to breakdown of the protective oxide film. When the fuel sulfur 
content is greater than 1.0-1.2%, the concentration of sulfur oxides in 
the combustion products is such that the electrochemical corrosion 
process predominates, and exposure of the steel to moisture no 
longer hinders, but actually favors corrosive attack. 7 refs. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 4657 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 2397, 2399, 2409, 2419, 3947, 
4015, 4028, 4188 


2392 (PB—259315) Findings and views of the FEA concerning 
the exemption of certain petroleum products from mandatory alloca- 
tion and price regulations, (Federal Energy Administration, Washing- 
ton, D.C. (USA)). Oct 1976. 449p. (FEA/H—76/441). NTIS, PC 
A21/MF AO1. 

The Energy Policy and Conservation Act of 1975 (Public 
Law 94-163) provided that refined petroleum products could be 
exempted from mandatory allocation and price controls if the Feder- 
al Energy Administration determined that such exemptions would 
not result in: (1) shortages of either exempted or regulated products, 
(2) inequitable prices for any groups of consumers of exempted 
products, or (3) non-competitive petroleum product market situa- 
tions. This report discusses the effect of freeing the following refined 
petroleum products from government allocation and price regula- 
tions: (1) residual fuel oil; (2) middle distillate fuel oil; (3) naphtha, 
gas oils and other special products; and (4) naphtha jet fuel. A 
review of government regulation of the petroleum industry and the 
market for the product to be exempted and an analysis of current 
and projected supply/demand relationships and pricing behavior 
with respect to each category of products is given. (GRA) 


2393 (PB—265771) Petroleum market shares: report on sales of 
refined petroleum products, December 1976. (Federal Energy Admin- 
istration, Washington, D.C. (USA)). Apr 1977. 23p. (FEA/B—77/ 
139). NTIS PC A02/MF AOl1. 

This is one in a continuing series of reports of monitored 
monthly changes in the refiner sales distribution and the retail 
market shares of selected refined petroleum products. This report 
covers sales for December 1976. Estimates of volume sales and 
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market shares in this report are based on monthly sample surveys of 
refiners and independent marketers conducted by the Federal 
Energy Administration. The FEA survey of refiners monitors the 
sales distribution of refined products to ultimate consumers and to 
independent marketers by the large integrated, or major, refiners and 
sales by the ‘other’ refiners consisting of large independent and small 
refiners. 


2394 (PB—267892) Marine service bases for offshore oil devel- 
opment. (Alaska Consultants, Inc., Anchorage (USA)). Jul 1976. 94p. 
NTIS PC A05/MF AOl. 

This report is a continuation of special studies the Division of 
Community Planning is undertaking on various critical issues of 
common interest to Federal and State agencies, and affected local 
governments. Marine service bases will be an integral part of any 
OCS development along the Alaskan coastline. They will often be 
sophisticated staging areas, operating around the clock, providing 
drilling materials and support equipment from the coast to the 
offshore fields. While size and function will vary with offshore 
activity, the marine service base will remain the longest lived of any 
activity related to OCS development. Marine bases carefully con- 
ceived and efficiently operated can make positive contributions to a 
community's economic diversification and stability. Poorly planned 
facilities can, conversely, be detrimental to a community’s interests, 
and cause negative onshore impacts associated with OCS develop- 
ment. This study should serve as a guide for ensuring the compatabi- 
lity of service bases with local and regional needs. 


2395 Cost situation in the petroleum industry since 1964. Erdoe/ 
Kohle, Erdgas, Petrochem. Brennst.-Chem.; 30: No. 2, 93-97(Feb 
1977). (In German). 

Recently, an extensive study was finished which aimed at 
determining the share of the costs basing on the 37 most important 
energy sources in the gross production value of 54 economic sec- 
tions for the period 1961-1974. The study served to quantify not only 
the direct but also the indirect energy costs resulting from produc- 
tion engineering complexities and imports, since the Ifo-input-table 
served as calculation base. On the basis of the data obtained for 
crude oil and for its processed products, the following essay tries to 
analyze the cost situation in the petroleum processing industry. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 2040, 2149, 2160, 2161, 2280, 5116 


2396 (CONF-7604124—P2, pp 8p, Paper 7) H. G. W. Didier 
NO/sub x/ reducing process. Uckert, G.S.; Flockenhaus, C.; Wa- 
gener, D. 1976. 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 Apr 1976). 

In Control of gaseous sulphur and nitrogen compound emis- 
sion. Vol. 2. 

An efficient process for NO/sub x/ reduction in waste gas is 
described. The flue gas to be purified is heated to a temperature of 
250 to 300°C, mixed with NHs and led via a patented catalyzer. The 
NO content amounted to 80 ppM in front of the reactor and up to 1 
ppM behind the reactor. This process can also be used for the 
treatment of waste gases coming from nitric acid plant; the final 
NO/sub x/ percentages obtained are essentially lower than the 
values obtained with other processes. The process effect is not based 
on the absorption of NO/NOz or on the formation of NH,NO;/ 
NH,NO:. (JRD) 


2397 (CONF-7604124—P2, pp 8p, Paper 9) Sulphur recovery 
from low H2S acid gases. Courty, P.; Deschamps, A.; Franckowiak, 
S. (Institut Francais du Petrole, Rueil-Malmaison). 1976. 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 Apr 1976). 

In Control of gaseous sulphur and nitrogen compound emis- 
sion. Vol. 2. 

Three schemes for sulfur recovery from gases were studied. 
These schemes include direct sulfur recovery by the Clanspol 1500 
process followed by incineration, partial catalytic H2S oxidation plus 
Clanspol 1500 process followed by incineration, and total inciner- 
ation followed by the Stackpol process. It is concluded that scheme 
2 is the cheapest for acid gases free of unsaturated hydrocarbons and 
containing more than 1% HS, scheme 1 has to be considered for 
acid gases too rich in hydrocarbons for scheme 1, and scheme 3 is 
particularly well adapted for gases poor in HeS or too dirty for 
scheme 2 or 1. It should be emphasized that the complexity of such 
gases makes a detailed study necessary for each particular case. Only 
in this way can the best adapted solution be determined from the 
technical and economic standpoint. (JRD) 
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2398 (CONF-7604124—P2, pp 1lp, Paper 10) Operating expe- 
rience on a Claus unit at Milford Haven. Nutt, R.S. (Amoco, Milford 
Haven, Eng.). 1976. 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 Apr 1976). 

In Control of gaseous sulphur and nitrogen compound emis- 
sion. Vol. 2. 

The sulfur plant at the Amoco Refinery Milford Haven is 
typical of Amoco package type units. The feed for the unit is acid 
gas, rich in HS, extracted from other refinery units. Sulfur is 
produced by burning the H2S with a controlled quantity of air and 
passing the products of combustion through catalytic converters. 
The sulfur produced is exported by road in liquid form. One key 
operating variable is the ratio acid gas to air. This is maintained 
exactly to the correct stoichiometric air for optimum sulfur yield. 
Anoher key operating variable is the temperature of the catalytic 
converters. Operating experience has shown the main problems to be 
catalyst poisoning, corrosion, and sulfur blockage. Overall the sulfur 
plant has run very smoothly and has been relatively trouble free. 


2399 (CONF-7604124—P2, pp 24p, Paper 11) Performance of 
turbulent bed contactors. Strumillo, C.; Adamiec, J.; Kudra, T. (Lodz 
Univ., Poland). 1976. 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 Apr 1976). 

In Control of gaseous sulphur and nitrogen compound emis- 
sion. Vol. 2. 

The columns with moving bed of solid spheres fluidized by 
upward flowing gas and irrigated by downward flowing liquid for 
different processes, column diameters, and packing characteristics 
has been investigated. This type of turbulent bed contactors make it 
possible to obtain high values of transfer coefficients and high values 
of the effective interfacial area. The equations for the calculation of 
some important parameters characterizing the performance of 
moving bed columns are proposed. 


2400 (CONF-7604124—P2, pp 23p, Paper 12) Recent advances 
in the Beavon Sulphur Removal Process and the Stretford Process. 
Beavon, D.K.; Brocoff, J.C. (Ralph M. Parsons Co., Pasadena, CA). 
1976. 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 Apr 1976). 

In Control of gaseous sulphur and nitrogen compound emis- 
sion. Vol. 2. 

The Beavon Sulfur Removal Process was develped to control 
sulfur dioxide emissions from Claus sulfur plants; the Stretford 
Process has been used as part of the Beavon Sulfur Removal 
Process. The first industrial plants started operation in June 1973 and 
since then over thirty plants have been commissioned or are in 
various stages of engineering. From the outset these plants reliably 
reduced sulfur compounds in the Claus tail gas to less than 100 ppM 
by volume and made the gas odorless, thus obviating the usual large 
consumption of fuel gas for incineration. Plants currently being 
designed are simpler and more economical than the first ones, and 
further improvements will be forthcoming. Much developmental 
work has been directed to that section of the plant which uses the 
Stretford Process, yielding benefits for other applications of that 
process. The process evolution to the present is traced, and areas in 
which further development is expected are noted. 


2401 (CONF-7604124—P2, pp 22p, Paper 13) Experience con- 
firms the adaptability of the SCOT (Shell Claus Off-Gas Treating) 
process. Harvey, C.G.; Verloop, J. (Shell Internationale Petroleum, 
The Hague). 1976. 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 Apr 1976). 

In Control of gaseous sulphur and nitrogen compound emis- 
sion. Vol. 2. 

Between the time of commissioning the first commercial 
SCOT unit in July 1973 and writing this article a further 13 units 
have been smoothly brought on stream. Following a description of 
the process technology involved in this Claus tail gas desulfurization 
process, a review of the operability and flexibility experienced with 
these units is presented. Details are given which show how the 
SCOT process has been conveniently integrated into both new and 
existing installations with attractive capital and operating cost sav- 
ings. The applicability of the SCOT process incorporating a modi- 
fied solvent for cases with a high carbon dioxide content in the Claus 
off-gas is highlighted. 


2402 (CONF-7604124—P2) Control of gaseous sulphur and ni- 
trogen compound emission. Volume 2. (Salford Univ. (UK)). 1976. 
246p. of Salford, England. 
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From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 Apr 1976). 

Thirteen of the papers presented dealing with these subjects 
were processed individually. (JRD) 


2403 (CONF-7604124—P2, pp 22p, Paper 3) Nitrogen oxide 
kinetics in combustion systems and their embodiment in computation 
schemes, Annand, W.J.D. (Univ. of Manchester, Eng.). 1976 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 = 1976). 

In Control of gaseous sulphur and nitrogen compound emis- 
sion. Vol. 2. 

Current ideas are reviewed concerning the main reactions 
affecting the production of nitric oxide, nitrous oxide, and nitrogen 
dioxide in combustion systems, including theories of prompt” nitric 
oxide production in flames, and of the production of NO from fuel- 
bound nitrogen. The adaptation of the kinetic equations to allow 
rapid computation by the application of partal-equilibrium conditions 
for the fastest-changing species is then outlined, and the extent to 
which the resulting equations have successfully been embodied in 
the modeling of practical combustion systems is briefly discussed. 


2404 Evaporation loss of hydrocarbon in handling petroleum. 
Matsumura, I. (Nippon Oil Co, Ltd, Tokyo, Jpn). Bull. Jpn. Pet. 
Inst.; 16: No. 2, 132-139(Nov 1974). 

Evaporation losses of hydrocarbons from various sources, 
such as refinery plants, oil terminals and gas stations, were studied. 
A correlation involving the volume of discharged gas, temperature 
and hydrocarbon concentration was derived for crude oil and petro- 
leum products. These gas emission sources were classified according 
to their mode of evaporation. As a result, hydrocarbon emission 
factors in terms of annual mean value were obtained for various 
emission sources, such as cone and floating roof tanks, loading 
tankers, tank trucks and gas stations; and also the hydrocarbon 
emission factors for crude oil and such petroleum products as 
naphtha, gasoline, kerosene, diesel oil and fuel oil. The hydrocarbon 
emission factors obtained in this study were smaller than those 
presented by the U.S. EPA. 7 refs. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 2404, 5193, 5225, 5361 


2405 (AD-A—036245) Summary evaluation of the offshore 
target detection capabilities of APS-94D and COR radar systems. 
Final report, May—July 1976. Estes, J.E.; Kraus, S.P. (California 
Univ., Santa Barbara (USA). Geography Remote Sensing Unit). Dec 
1976. Contract DOT-CG-63898-A. 105p. NTIS PC A06/MF AO1. 

Flight test of an APS-94D real aperture and coherent-on- 
receive (COR) synthetic aperture radar were conducted by the 
Coast Guard in three locations of southern and central coastal 
California between May 19-21 1976. The Geography Remote Sens- 
ing Unit provided comprehensive ground truth support coincident 
with radar overflights. Imagery from the APS-94D and COR radar 
sets was interpreted and evaluations of the target detection capabili- 
ties and resolution characteristics of the two systems conducted. The 
analysis included both man-made targets and natural seep oil slicks. 
(Author) 


2406 (AD-A—040541) Preliminary test of a government-owned 
local area oil on water surveillance system. Final report. White, J.R. 
(Coast Guard Research and Development Center, Groton, Conn. 
(USA)). Jun 1976. 70p. (CGR/DC—9/76). NTIS PC A04/MF AOI. 

A field test of three fixed site, oil on water point sensors was 
conducted in New York Harbor. Over 2000 hours of strip chart 
recordings were analyzed to determine such items as, number of 
alarms for various threshold levels and time durations, effects of tidal 
fluctuations, effects of oil background levels, and sensor reliability. 
In addition, surface samples were obtained and analyzed to provide 
ground truth data. To be operationally desirable, the sensors com- 
prising a local area surveillance system must unequivocally initiate 
an alarm in one circumstance only. That is the case when there is a 
surface oil film large enough to warrant cleanup, preventative mea- 
sures, or legal action. It appears that it would be more effective to 
monitor specific problem areas such as moored tankers or storm 
drain outfalls. 


2407 (AD-A—040975) Identification of oil slicks by infrared 
spectroscopy. Final report 1 Feb 74—15 Aug 76. Brown, C.W.; 
Lynch, P.F.; Ahmadjian, M. (Rhode Island Univ., Kingston (USA). 
Dept. of Chemistry). Aug 1976. Contract DOT-CG-81-74-1099. 
201p. NTIS PC A10/MF AOI1. 

This investigation evaluated the applicability of infrared spec- 
troscopy to identifying sources of oil spills, using computer methods 
for matching spectra. Eighty-five different oils of all types were 
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‘weathered’ for two weeks in at least two of four weathering grids. 
Two of the grids were located on Narragansett Bay (one in the Bay 
and one onshore), and two at the University’s Kingston laboratory 
(one inside, and one on the roof). Spectral data on approximately 900 
weathered oil samples were digitized and stored in computer data 
files to form a library of weathered oils. These were then compared 
to some 300 spectra of their unweathered sources by a computer 
ratio method. The investigation showed that infrared spectroscopy 
coupled with computer analysis is a useful technique for identifying 
the source of spilled oil. By using artificial weathering techniques, 
the correct source of a spill can be identified by infrared with a high 
probability when samples are collected within one week of the 
original spill. 


2408 (AD-A—041821) Measurement of oil spill volume by a 
passive microwave imager. Final report. Troy, B.E. Jr; Hollinger, J.P. 
(Naval Research Lab., Washington, D.C. (USA)). May 1977. 66p. 
(NRL-MR—3515). NTIS PC A04/MF A0Ol1. 

An airborne passive microwave system has been developed 
and used in a test program to detect a marine oil spill and to 
determine its thickness and volume. A controlled spill of 2040 liters 
(538 gallons) of No. 2 fuel oil was conducted from a Coast Guard 
vessel 20 miles off the Virginia shore. Microwave images of the spill 
were obtained at both 22.4 and 31.0 GHz on five consecutive aircraft 
passes over the visible oil slick. Wind and weather conditions were 
moderate during the test. The microwave images were processed on 
a computer and shown on a color television display system. These 
color images revealed a small region of relatively thick oil, surround- 
ed by a larger region of much thinner oil, in agreement with results 
from an earlier program. The thin oil region corresponded to the 
visible oil slick and showed up clearly in the color images against the 
unpolluted open sea. It is thus possible to outline the entire visible 
slick and locate the thick oil regions within it by means of a 
microwave image. Maximum oil thickness was approximately 0.6 
mm in the thick region which was located on the downwind side of 
the visible slick. The oil spill volume was determined by integrating 
the oil thickness over area in the computer. 


2409 (FEA/H—77/333) Draft environmental impact statement 
(DEIS) for the cumulative production/consumption effects of the crude 
oil price incentive rulemakings. (DES 77-7). (Federal Energy Admin- 


istration, Washington, D.C. (USA)). Aug 1977. vp. Energy Adminis- 
tration, Washington, DC. 

This Environmental Impact Statement analyzes the effect of 
Stage II of the EPCA crude oil price regulations. The proposed 
regulations provide for monthly upward adjustments of the compos- 
ite price, beginning in March 1976, to take into account the effects of 
inflation and to provide additional production incentives. It also 
analyzes the effect of the EPCA, which exempted stripper well oil 
from price controls and provides for special price treatment for 
heavy gravity crude oil produced in California and Alaska. 


2410 (PB—259932) Oil spill and oil pollution reports, February 
1976 - April 1976. Quarterly report. Melvin, P.; Ross, R.M.; Ehren- 
speck, H. (California Univ., Santa Barbara (USA). Marine Science 
Inst.). Aug 1976. 320p. NTIS, PC A14/MF AO1. 

See also report dated Jul 1976, PB—257886. 

The February 1976 - April 1976 Oil Spill and Oil Pollution 
Reports is the seventh quarterly compilation of oil spill events and 
oil pollution report summaries. Presented in the report are: (a) 
summaries of oil spill events; (b) summaries and bibliographic litera- 
ture citations; (c) summaries of current research projects; and (d) 
patent summaries. This report is submitted in partial fulfillment of 
EPA Grant No. R-803992 by the Marine Science Institute, Universi- 
ty of California, Santa Barbara, under the sponsorship of the Envi- 
ronmental Protection Agency. (GRA) 


2411 (PB—267659) Revision of evaporative hydrocarbon emis- 
sion factors. Final report. Burklin, C.E.; Honerkamp, R.L. (Radian 
Corp., Austin, Tex. (USA)). Aug 1976. Contract EPA-68-02-1889. 
130p. (RAD-TN—100-086-01). NTIS PC A07/MF AO1. 

The increased use of EPA Document AP-42 entitled Compi- 
lation of Air Pollutant Emission Factors and EPA's National Emis- 
sion Data System (NEDS) have brought to light a need to improve 
the emission factors pertaining to evaporative hydrocarbon losses 
from the petroleum industry. As defined for this program, the 
petroleum industry comprises production, transportation, storage, 
refining, and marketing operations for petroleum crude oil and 
petroleum products. This report presents the work performed to 
update and revise the information presently contained in the EPA 
Document AP-42 Compilation of Air Pollutant Emission Factors 
related to evaporative hydrocarbon emissions from the petroleum 
industry. 


2412 (PB—267661) Drift velocities of surface films over waves. 

Mohr, M.C. (Connecticut Univ., Storrs (USA). Inst. of Water Re- 

ye 4 1977. Contract DI-14-31-0001-5007. 97p. NTIS PC A05/ 
AOl. 
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Oil spillage into the marine environment has become a serious 
problem in recent years. The analysis of the convection of an oil 
slick under oceanic conditions is an essential tool for pollution 
control operations. The drift of an oil slick on the sea is under the 
influence of both wind and waves. Research was initiated to study 
the convection of a surface film under the action of wind- and 
mechanically-generated waves in a laboratory wind-wave channel 
by using polyethylene sheets. 


2413 Oil spills, 1971—75, Gulf of Mexico outer continental 
shelf. Danenberger, E.P. Alexandria, VA; Geological Survey (1976). 
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Total Gulf of Mexico OCS oil spillage during January 1, 
1971-December 31, 1975, amounted to 51,421 barrels. Production 
during that period amounted to 35,219 barrels per barrel spilled; the 
spillage rate is 0.0028 percent. In all, 5,857 spills were recorded, but 
85.5 percent of the total spill volume was contributed by just 5 
incidents. The environmental effect of these incidents was minimal. 
No spills of more than 50 barrels resulted from drilling operations 
during the period. The only spillage resulting from blowouts was 
caused by nondrilling incidents. The amount of oil discharged from 
spills of less than 50 barrels decreased by more than half between 
1971 and 1975. Most production-platform spills involve failures in 
the sump system, the separator system, or other hydrocarbon-han- 
dling equipment; improved sump-system designs and better high- 
low-level controls have reduced both the number and the volume of 
spills. Pipeline and pump spills also declined significantly. Most of 
the platforms having production spills had only one spill during the 
period. Of the 304 platforms having incidents, 255 had 2 spills or less 
and 188 had only | spill. 12 figures, 12 tables. (DLC) 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 2409, 4021 


2414 (AD-A—040893) Petroleum regulation: the false dilemma 
of decontrol. Phelps, C.E.; Smith, R.T. (Rand Corp., Santa Monica, 
Calif. (USA)). Jan 1977. 100p. (R—1951-RC). NTIS PC A05/MF 
AOl. 

This report had its beginning in a brief investigation in 
September 1975 of the potential effects of decontrol of the oil 
industry. The controls originated in the Phase IV price controls, 
were modified by the Emergency Petroleum Allocation Act 
(EPAA) of 1973, and are administered by the Federal Energy 
Administration (FEA). They legally expired on August 31, 1975, but 
were retroactively reinstated in September and extended to Novem- 
ber 15, and again to December 15, while the Congress and the 
President sought agreement on the nature of future controls on the 
petroleum industry. As the national debate grew wider, a more 
extensive study of the effects of controls was made at Rand, funded 
through corporate research funds. The resulting report focuses on 
the 1973 EPAA laws, but modifications are made as appropriate to 
accommodata the 1976 extension and certain legal changes. As the 
study expanded, it became apparent that the subject was of consider- 
ably larger scope than that of price controls, and indeed extended 
into production technology, the nature of product demand, and the 
roles of tariff policy and world trade. In this report the authors 
attempt a comprehensive analysis of interrelationships between these 
forces as applied to the petroleum industry. They develop an analyt- 
ical framework that they believe can be applied to price controls 
under a wide variety of conditions. 


2415 (FEA/T—7/307(Vol.2)) Task force on compliance and 
enforcement. Volume 2. Task force report. Final report. (Federal 
Energy Administration, Washington, D.C. (USA)). 13 Jul 1977. vp. 
Energy Administration, Washington, DC. 

May 13, 1977, the Administrator of the Federal Energy 
Administration created a Task Force on Compliance and Enforce- 
ment to make recommendations for measures to strengthen FEA's 
enforcement program in the area of petroleum price regulation. It 
recommended a comprehensive reorientation of the existing Compli- 
ance program beginning with a massive effort at auditing the major 
integrated refiners, going back to the 1973-74 embargo period. In 
addition, the Task Force cailed for moving the Compliance program 
into a self-reporting system where industry is required to monitor 
itself, with appropriate audit checks and verifications by the agency 
to assure compliance, similar to the IRS enforcement system. Also 
recommended is the development of a more-efficient enforcement 
team composed of auditors, attorneys, and system analysts. 


2416 (NP—22404) Canadian oil: supply and requirements. (Na- 
tional Energy Board, Ottawa, Ontario (Canada)). Feb 1977. 173p. 
Dep. NTIS (US Sales Only), PC A08/MF AO1. 

In 1974, the Board adopted a protection procedure designed 
to limit exports when 10 years of future Canadian requirements for 
indigenous crude oil and feedstocks could not be assured, and a 
policy of periodic public hearings. This report gives the evidence 
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presented to the board and its findings following the Oct. 1976 
hearing. The forecasts of requirements for indigenous feedstocks are 
developed within a total primary energy demand framework for 
those sectors of energy demand where oil products are in market 
competition with other sources of energy. Alternative supply and 
demand scenarios are presented. Supply and requirements for heavy 
crude oil are treated separately from those of light crude oil. 31 
figures, 24 tables. (DLC) 


2417 (PB—266578) Annual report 1974—1975. Annual report 
No. 1. (Federal Energy Administration, Washington, D.C. (USA)). 
Mar 1975. 112p. (FEA/F—75/312). NTIS PC A06/MF AO1. 

Three major regulatory programs are discussed in detail: (1) 
Price Regulations, (2) Oil Import Program, and (3) Petroleum Allo- 
cation Regulations. Energy supply key projections for the midterm 
and long-term for the major types of fuel are given. A summary 
listing of all recipients of funds and the amount of funds between 
November 1, 1973 and May 13, 1975, and a summary listing of 
information-gathering activities within FEA are included. 


2418 Divestiture and R and D in the U.S. oil industry. Teece, 
D.J. (Stanford Univ., CA). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 
22: No. 1, 80-100(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

An analysis is presented which shows that there is little if any 
merit in a policy which would result in the dissolution of the large 
integrated oil companies. Indeed, the available evidence suggests just 
the contrary: divestiture would have a detrimental effect on the 
industry's innovative capability. In particular, projects that involve 
the commitment of funds over an extended time period, projects that 
involve relatively large expenditures, and projects that involve high 
risks can be expected to be avoided. In addition, many opportunities 
for successful technology transfer would not be realized. Also, the 
productivity of the R and D establishment within the industry would 
decline, not only because the minimum economic scale threshold 
would in some cases be breached, but also because the coupling of R 
and D to the ultimate area of application would most likely be 
frustrated even further. In short, the industries’ ability to maintain a 
record of impressive technological innovation would be impaired. 
Accordingly, offsetting benefits from divestiture would have to be 
assured before this loss in innovative capacity could be viewed 
without concern. 


2419 Energy and politics. Brinegar, C.S. (Union Oil Center, 
Los Angeles). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 1, 
105-110(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

The current energy picture in the US is reviewed followed by 
an analysis of arguments before congressional committees concern- 
ing the oil companies. Included are discussions of oil company 
breakup, competition in the oil industry, size of oil companies, 
profits, and relations with OPEC. (JRD) 


2420 Development of the conditions for the search and extrac- 
tion of petroleum and natural gas. Schuermeyer, G. (Deutsche 
Erdoelversorgungsgesellschaft m.b.H. ‘DEMINEX’, Duesseldorf 
(Germany, F.R.)). Oel; 15: No. 2, 32-38(Feb 1977). (In German). 

A survey is given of the changing of the contract conditions 
for the exploration and production of petroleum and natural gas, 
beginning with the classical concession contracts (Knox d’Arcy 
concession) via concession contracts with profit participation, part- 
nership contracts, production sharing contracts, to the present 
supply contracts. 


2421 Ordinance on securing gas supply (gas load distribution 
ordinance - GasLastV). Dated 21st July 1976. Bundesgesetzblatt, Teil 
1; No. 85, 1849-1850(Jul 1976). (In German). 

In order to secure public gas supply a load management for 
gas has been elaborated. The highest economy authorities of the 
Laender in their capacity as regional load management authorities 
and the BMW as Federal load management authority are responsible 
for load management. 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CiTATION(S) 2265, 2266, 2435 


PROPERTIES 


REFER ALSO TO CITATION(S) 2366, 2369, 2379, 2389, 2390, 4590 
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2422 (AD-A—039387) Classification of oils by the application 
of pattern recognition techniques to infrared spectra. Final report. 
Mattson, J.S. (Miami Univ., Fla. (USA). Rosenstiel School of Marine 
and Atmospheric Sciences). Mar 1976. Contract DOT-CG-81-75- 
1364. 48p. NTIS PC A03/MF AO1. 

The classification of multicomponent petroleum oils (crude 
oils, lubricants, distillate and residual fuels) solely by their infrared 
absorption spectra is a difficult task. Crude oils alone include a 
phenomenal variety of systems, from heavy asphaltic crudes to light 
crudes that are similar to a No. 2 fuel oil. Furthermore, the distinc- 
tions between classes of fuel oils (i.e., Nos. 1, 2, 4, 5 and 6 fuels) are 
based upon ASTM specifications for continuous properties such as 
flash point and viscosity. In South Florida, for example, local fuel oil 
suppliers meet requests for Nos. 4 or 5 fuel oils by blending together 
appropriate proportions of Nos. 2 and 6 fuels. In order to reduce the 
amount of sampling required in the event of an oil pollution incident, 
it would be useful to be able to initially classify the pollution sample 
into one of the above groups. Infrared spectroscopy has been pro- 
moted as a useful analytical technique for oil classification and 
identifications, since it does provide some information on the alipha- 
tic, aromatic, polynuclear aromatic, carbonyl, and organosulfur com- 
position of an oil. Infrared spectra have been used in previous efforts 
to distinguish asphalts from residual fuels, and to provide a tool for 
‘fingerprinting’ oils. Kawahara et al. applied linear discriminant 
function analysis (LDFA) to their infrared data to make the binary 
distinction between asphalts and residual fuels. (Author) 


2423 (BERC/PPS—77/4) Heating oils, 1977. Shelton, E.M. 
(Energy Research and Development Administration, Bartlesville, 
Okla. (USA). Bartlesville Energy Research Center). Aug 1977. 43p. 
Dep. NTIS, PC A03/MF AOI. 

Properties of 299 heating oils marketed in the United States 
were submitted for study and compilation under agreement between 
BERC and API. The fuels were manufactured by 30 petroleum 
refining companies in 104 domestic refineries. The data are tabulated 
according to six grades of fuel and subdivided into five geographic 
regions in which the fuels are marketed. Trend charts are included 
showing average properties of the six grades of fuel for the past 
several years. Summaries of the results of the tests by grade and by 
region for 1977 compared with data for 1976 are tabulated. 


2424 (BERC/RI—77/12) GLC analysis of n-paraffin distribu- 
tions in crude oils and topped crude oils for oil identification. Grizzle, 
P.L.; Coleman, H.J. (Energy Research and Development Adminis- 
tration, Bartlesville, Okla. (USA). Bartlesville Energy Research 
Center). Oct 1977. 25p. Dep. NTIS, PC A02/MF AO1. 

Based upon a population of 52 crude oils and 52 correspond- 
ing artificially weathered crude oil samples, weight-percent distribu- 
tions of normal paraffins obtained from gas-liquid chromatographic 
analyses were evaluated for their importance of oil identification. By 
use of statistical analysis, the weight percents for the Ci: through Css 
n-paraffins were determined to be significant variables for the differ- 
entiation of unweathered crude oil samples. Similarly, the ratios of 
pristane to n-heptadecane, phytane to n-octadecane, and phytane to 
pristane were determined to be important. By use of weight-percent 
distributions, two numerical methods were evaluated for reducing 
the variations in the analytical data between weathered crude oil 
samples and corresponding unweathered crude oils, resulting from 
environmental weathering. For a population of artificially weathered 
and unweathered crude oil pairs, good agreement exists between the 
weight-percent distributions (n-Cis through n-Cgo) when the distribu- 
tions are normalized to the C25 normal paraffin. Similarly, excellent 
agreement is observed between odd-even predominance values 
(above n-Cis). Comparative analyses of both normalized n-paraffin 
weight-percent distributions and odd-even predominance values of a 
set of artificially weathered and unweathered crude oil samples from 
the same general geographical region, indicate that similar unweath- 
ered crude oils can be differentiated. Although the identification of a 
weathered sample to the corresponding unweathered crude oil is not 
highly reliable by either method, such comparative data, when 
combined with comparable data obtained from another analytical 
method are shown to be very important and useful. 12 tables, 21 
references. 


2425 Characterization of heavy residuum by a small angle x-ray 

scattering technique. Kim, H.; Long, R.B. (Exxon Research and 

oe Co., Linden, NJ). Prepr., Div. Pet. Chem., Am. Chem. 
-: 22: No. 1, 53- 59(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

Asphaltenes from several heavy residua were investigated. It 
was found that Jobo asphaltenes exhibit approximately the same 
radius of gyration in all the solvents in which they were dissolved 
and that the radius of gyration is independent of concentration. This 
runs counter to expectations which were that particle size should 
increase at higher concentrations due to association. Further, it was 
expected that poor solvents would show a larger particle size than 
good solvents for asphaltenes as was shown for the Tia Juana 
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asphaltenes. The difference in behavior between Jobo and Tia Juana 
asphaltene solutions shows that “asphaltene” is not a chemical com- 
position and that samples from different crude sources may behave 
quite differently. (JRD) 


2426 Study on the composition of dearomatized oils. Sodhi, J.S. 
(Indian Inst. of Petroleum, Dehra Dun); Vesely, V. (Slovenska 
Vysoka Skola Technicka, Bratislava (Czechoslovakia)). Erdoel 
Kohle, Erdgas, Petrochem. Brennst.-Chem.; 30: No. 1, 42(Jan 1977). 


2427 Petroleum emulsions: formation, stability, properties. Neu- 
mann, H.J. (Institut fuer Erdoelforschung, Hannover (Germany, 
F.R.)). Erdoel Kohle, Erdgas, Petrochem. Brennst.-Chem.; 30: No. 1, 
38(Jan 1977). (In German). 

Short communication only. 


2428 Influence of pseudoplastic behavior of multigrade engine 
oils on the cold cranking resistance of an internal combustion engine. 
von Petery, C. (Tech Univ Hannover, Ger). Forsch. Ingenieurwes.; 
43: No. 3, 91-96(1977). (In German). 

The investigations show that the influence of pseudoplastic 
behavior of multigrade engine oils on the cold cranking resistance of 
combustion engine seems to be negligible. When starting an internal 
combustion engine at low temperatures the lubricant is subjected to 
shear stresses, conditional on high oil viscosities and small lubricat- 
ing clearances, which justify expectation of pseudoplastic effects, but 
these turn out to be important only at high cranking speeds and very 
low temperatures. When starting combustion engines at low tem- 
peratures, lower cranking resistances conditional on pseudoplastic 
behavior of multigrade engine oils should not be expected. Decisive 
for the use of multigrade engine oils is their better viscosity-tempera- 
ture behavior. 12 refs. 


2429 Mechanism of viscosity modification in multigrade oils. 
Song, W.R. (Exxon Chemical Co., Linden, NJ). Prepr., Div. Pet. 
Chem., Am. Chem. Soc.; 21: No. 4, 871-882(Sep 1976). 

From Symposium on additives in fuels and lubricants; San 
Francisco, CA, USA (29 Aug 1976). 

Multigrade motor oil viscosity modifiers such as acrylates, 
polyisobutylene, and olefin copolymers were examined to compare 
the basic physical properties of these polymers. Results of viscosity 
measurements and hydrodynamic volume changes are tabulated and 
discussed. Discussions are also included on temporary viscosity 
losses in polymer solutions. (JRD) 


2430 Control of misting by polymers: effects and measuring 
techniques. Altgelt, K.H. (Chevron Research Co., Richmond, CA). 
Prepr., Div. Pet. Chem., Am. Chem. Soc.; 21: No. 4, 883-897(Sep 
1976). 

From Symposium on additives in fuels and lubricants; San 
Francisco, CA, USA (29 Aug 1976). 

The effects of polymer addition on stray and delivered mist 
lubricants in high speed machinery are as a function of polymer type, 
molecular weight, oil temperature and viscosity, and air velocity in 
the mister are examined. Discussions are included on drop size 
distribution in oil mists and time effects. (JRD) 


2431 Hydrocarbon composition of straight-run naphtha cuts 
from crudes produced in new Belorussian oil fields. Egizarov, Yu.G.; 
Kulikov, V.1; Kuzyaeva, V.V.; Smol’skii, A.M.; Barkovskaya, E.B. 
(Inst of Phys and Org Chem, Acad of Sci of the B SSR). Chem. 
Technol. Fuels Oils (USSR) (Engl. Transl); 12: No. 7-8, 578- 
581(1976). 

In the reported program, the authors have investigated the 
individual hydrocarbon composition of naphtha cuts distilling below 
150°C, from crude oils produced in new commercial fields of 
Belorussia. The individual compositions of the naphtha cuts were 
determined by a previously described procedure that was modified 
and improved during the course of the work. The basic improve- 
ment was in the development of conditions for separating the wide- 
cut naphtha (IBP-200°C) into individual narrow cuts (IBP-50°C, 50- 
125°C, 125-150°C, and 150-200°C) by preparative gas-liquid chro- 
matography (PGLC). As result of this work, about 130 hydrocar- 
bons, in various classes, have been identified in these cuts and 
quantitatively characterized. From the data listed, it can be seen that 
the total content of paraffinic hydrocarbons amounts to 64-70%, 
with a slight predominance of normal over branched structures. On 
the whole, the naphtha cuts of these crudes distilling below 150°C 
contain 35-40% n-paraffins, 30-32% isoparaffins, 9-10% five-mem- 
bered naphthenes, 14-18% six-membered naphthenes, and 5-6% aro- 
matic hydrocarbons. 2 refs. 


2432 Effect of diffuse daylight on electrical conductivity and 
static charging of hydrocarbon fluids. Usatenko, S.T.; Morozov, V.L.; 
Savchuk, O.V. (Kiev Inst of Civ-Aviat Eng, Ukr SSR). Chem. 
Technol. Fuels Oils (USSR) (Engl. Transl.); 12: No. 7-8, 615- 
617(1976). 
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Studies have been made of the tendency of hydrocarbon 
fluids, including jet fuels, to acquire a static charge at high pumping 
rates. It has been noted that diffuse natural daylight affects the 
results obtained in measuring the electrical conductivity and charg- 
ing potential of commercial T-1 fuel [conventional kerosine-type jet 
fuel], T-7 fuel [hydrotreated jet fuel] and the specialty fluid AMG-10 
[low-temperature aircraft hydraulic fluid]. The studies reported in 
this paper were performed in a newly developed differential instru- 
ment, giving results in terms of changes in the indicated properties. 
The measurements are made at fixed intervals for each sample (at 
least five measurements). The results from these measurements are 
shown. It is shown that exposure to diffuse natural daylight affects 
the charging tendency of fuels (e.g., gives a nearly twofold reduction 
of the charging potential of T-1 fuel) and also affects the electrical 
conductivity. This circumstance must be taken into account in all 
cases when studying the electrophysical properties of hydrocarbon 
fluids. 3 refs. 


STORAGE 


2433 (FEA/S—77/214) Strategic Petroleum Reserve. Final en- 
vironmental impact statement for Central Rock Mine. (Federal 
Energy Administration, Washington, D.C. (USA)). Jul 1977. vp. 
(FES—76/77-9). Energy Administration, Strategic Petroleum Re- 
serve Office, Washington, DC. 

This site-specific Environmental Impact Statement (EIS) has 
identified particularly sensitive environmental parameters that have 
been investigated in detail for the Central Rock, Kentucky Early 
Storage Reserve site. The most sensitive parameters to be affected 
by oil storage development at this site appear to be water quality, air 
quality, and socio-economic factors. The adverse impacts to the 
physical environment that could result from the program include: 
locally significant increases in hydrocarbon emissions during trans- 
port of oil from the Gulf of Mexico to the Central Rock Mine; 
degradation of surface water quality due to sedimentation from 
runoff and erosion during pipeline construction activities; a moderate 
increase in hydrocarbon emissions during transfer and temporary 
storage of oil in the Tates Creek storage tanks; and the potential for 
an increase in the frequency of oil spills along the transportation 
corridors. Changes in water quality would have a short-term impact 
on the aquatic organisms in local areas and could result in significant 
sedimentation in a downstream impoundment. Oil spill releases to 
land and water environments could cause localized losses to vegeta- 
tion and fauna along the pipeline corridor and at the terminals. The 
maximum estimated credible spill of 2500 barrels could severely 
pollute a local natural area of up to 80 acres and up to 12.5 miles of 
local stream channel, but the frequency of occurrence of such a spill, 
based on historical data, is extremely low. Adverse socioeconomic 
impacts would be related to the possible dislocation of a substantial 
number of Central Rock Company employees if the mine were 
closed temporarily. 


2434 (NP—22403) North American storage capacity for light 
hydrocarbons 1977. (Gas Processors Association, Tulsa, Okla. 
(USA)). 1977. 10p. Processors Association, Tulsa, OK. 

The underground storage facilities for eight hydrocarbons in 
the United States and Canada are compiled. (LK) 


2435 Facilities for storage and handling of oil and natural gas. 
Kittel, A. Energie; 28: No. 4, 94-96(Apr 1977). (In German). 

A survey of the current methods in collecting and storing oil 
and gas is presented. An outline of the standards for construction of 
storage tanks and piping systems is also given. 


2436 Cylindrical storage tanks. Bauer, N. Energie; 28: No. 4, 
97-101(Apr 1977). (In German). 

An overview of the current standards for construction of oil 
storage tanks of very large capacity is presented. Basic data for 
different types of tanks are given. 


2437 Cylindrical tank constructions. Bauer, N. Energie; 29: No. 
4, 97-101(Apr 1977). (In German). 

Cylindrical tank constructions with large dimensions are used 
today for the pressure-free storage of mineral oil products and of 
cold-liquefied gases. 3 types are distinguished according to the 
design of the roof: solid-roof tanks, swimming-roof tanks, and solid- 
roof tanks with internal swimming layer. Special welding techniques 
are applied to weld the cylinder-shaped rings of different thickness 
(according to the hydrostatical load) to a tank covering which is one 
of the most important components and has a diameter of 80 m and 
more. The various construction forms of the tank roofs and their 
constructional characteristics are described, and the problems and 
possible methods of the final assembling cover-roof are shown. A 
diagram shows that swimming roofs are economically better than 
solid roofs for a tank volume of 100,000 m‘ and more. 
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mig Buildings for the storage of mineral oil and gas. Extrac- 
tion, storage, extraction. Kittel, A. Energie; 29: No. 4, 94-96(Apr 
1977). & n German). 
or a = 6 refineries in the Rhine and Ruhr area of the 
Federal Republic of Germany with raw oil, a pipeline was installed 
from Wilhelmshaven to Cologne-Wesselding in 1958 which was 
extended by another one in 1973 leading from Wilhelmshaven to 
Huenxe. The transport capacity today is approximately 44 million 
tons/a. During these years, the tanker pier was also extended by 
another discharging place (previously 3) and the tank storage capac- 
ity was continously extended both concerning crude oil and its 
destillation products and was thus adapted to the need. The storage 
containers must correspond in construction and design with the 
characteristics of the materials in the fractions - from the viscous 
residual oil to the easily fusible hydrocarbons which are stored in 
liquid state. A number of regulations and norms must be fulfilled to 
ensure permanent operation of a highly technical and mostly auto- 
mated system such as a tank storage of our time. 


2439 Estimation of dipole moment of oxidized gasolines: a po- 
tential method for evaluating effectiveness of additives. Kolobielski, 
M. (Army Mobility Equipment Research and Development Com- 
mand, Fort Belvoir, VA). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 
21: No. 4, 898-903(Sep 1976). 

From Symposium on additives in fuels and lubricants; San 
Francisco, CA, USA (29 Aug 1976). 

Gasoline, upon storage, undergoes autoxidation reaction, 
which is a chain process involving peroxy and hydrocarbon free 
radicals. The final oxidation products are soluble polar compounds 
and insoluble products commonly called gums. Both have measur- 
able dipole moments in contrast to the starting gasoline which is 
predominantly composed of non-polar hydrocarbons. A study was 
conducted, on an accelerated oxidation method, in which the esti- 
mated increase in dipole moment was used as a criterion for predict- 
ing gasoline susceptibility to oxidation and formation of gums upon 
storage. The other key technique was stirring the fuel in an auto- 
clave at constant speed under oxygen pressure for a determined 
period of time. 


2440 Principles of intensification of leaching underground cay- 
ities. Kolosov, A.V.; Glukhov, B.P. (All-Union Sci-Res Inst of 
Halurgy, Leningrad, USSR). Sov. Min. Sci. (Engl. Transl.); 12: No. 4, 
439-443(1976). 

e choice of chamber dimensions is determined by the 
system of working the deposit. In the leaching system, a double 
chamber, in comparison with a single one, owing to the increase in 
the dimensions of the system, can bring the coefficient of intensifica- 
tion to 1.5-1.7, while a continuous (grouped) system of leaching, in 
comparison with a single chamber, increases the coefficient of inten- 
sification severalfold. The velocity and thickness of the wall current 
are determined by the hydrodynamic flow conditions. Increasing the 
concentration of the solvent introduced into the chamber effectively 
increases the height of the chamber; saturation of the solvent to this 
concentration occurs on the side surface of its additional height, and 
therefore the rise in productivity from this occurs in the same way as 
if the height of the chamber were increased. The process of creating 
oil and gas reservoirs and brine recovery by underground leaching 
of salt beds can be intensified in conformity with the condition of 
intensification. 17 refs. 


2441 Fuel cleanliness--a most important problem in chemmoto- 
logy. Rybakov, K.V.; Kovalenko, V.P.; Karpekina, T.P. Chem. 
Technol. Fuels Oils (USSR) (Engl. Transl.); 12: No. 7-8, 611- 
615(1976). 

Among the problems related to the quality and rational 
utilization of fuels in the operation of modern machines and equip- 
ment, one of the most important is the control of fuel contamination 
during production, transport, storage, and use of the fuels. Fuel 
contaminants, consisting of hard and soft particles of inorganic and 
organic origin, microdrops of water, and microbubbles of gases, 
along with microorganisms, have a negative effect on the operation 
of the fuel-system components and the engine itself. The required 
fuel cleanliness can be ensured only if the sources of contaminant 
formation are eliminated along the entire route of the fuel from the 
production facility to the nozzle of the engine. Data on the contami- 
nation level of fuels in various stages of storage, transport, and 
servicing to vehicles are presented. This paper discusses various 
sources of liquid fuel contamination and presents ways and means 
how to avoid it. 


COMBUSTION 


REFER ALSO TO CITATION(S) 2280, 2403, 2772, 2787, 2797, 
4620, 4624, 4778 


2442 (AD-A—041980) Alternate petroleum based fuels for 
naval fleet usage: potential availability, cost, and system impact. Final 
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report. Cohen, L.M.; Offen, G.R.; Schalit, L.M. (Acurex Corp., 
Mountain View, Calif. (USA). Aerotherm Div.). Jun 1977. Contract 
N00014-76-C-0707. 173p. (Aerotherm-FR—77-247). NTIS PC A08/ 
MF AOl1. 

In recent years, particularly since the Oil Embargo of 1973, 
all major fuel consuming sectors in the United States Navy have 
become increasingly aware of the limited supply and high cost of 
petroleum fuels. Fuel is currently consumed by the Navy at the rate 
of 230,000 barrels per day. Energy conservation is one method to 
reduce this demand on petroleum resources and the resulting high 
annual expenditures for fuel. In addition, conservation is in the long- 
term interests of the country, since it assists nationwide efforts to 
‘stretch’ our remaining oil reserves. Alternatives to petroleum-based 
fuels are another option. One of these, shale oil, is being evaluated by 
the Navy in their 100,000 barrel oil shale experiment. Yet another 
option could be the use of fuels which do not meet all the require- 
ments of military specifications (MILSPECS) for fuels, but which 
could be burned without significantly impairing naval operations. 
This approach could increase fuel availability and reduce costs to the 
Navy. To assess the feasibility of using non-MILSPEC fuels in Navy 
combustion equipment, the David W. Taylor Naval Ship Research 
and Development Center engaged the Aerotherm Division of 
Acurex Corporation to perform a study with the following objec- 
tives: (1) determine whether there exists a large supply of fuel 
beyond that currently being procured for the Navy, which meets, or 
nearly meets, military specifications; (2) determine whether any such 
comparable ‘nonspec’ fuel is less expensive than the currently ap- 
proved product, and (3) assess, using all available information, the 
viability of storing, handling, and burning comparable ‘nonspec’ fuels 
in naval systems, even if only on a limited basis. 


2443 Non-interfering optical single particle counter studies of 
automobile smoke emissions. Wittig, S.L.K.; Hirleman, E.D.; Chris- 
tiansen, J.V. (Purdue Univ., West Lafayette, IN). Prepr., Div. Pet. 
Chem., Am. Chem. Soc.; 22: No. 1, 135-151(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

The present study represents the first successful application of 
the optical single particle measurement concept to in situ, real time 
analysis of automobile exhaust gas emissions. Based on revised 
theoretical considerations of the light scattering and associated error 
analysis it was possible to design and build a new generation ratio- 
type single particle counter. Elaborate calibration procedures were 
conducted using particle sizes and materials ranging from submicron 
polystyrene spheres to micron-size silicon oil droplets of varying 
density and flow velocity. Particle size distributions measured at 
similar conditions using optical and sampling probe-impactor meth- 
ods are vastly different. No conclusions can be drawn concerning 
the relative accuracy of these two techniques due to experimental 
differences. All indications are that the optical counter is operating 
properly, and is applicable and advantageous for in situ measure- 
ments. Further experiments comparing the two techniques directly 
on a common engine will be performed soon with a resulting 
substantiation of particulate formation hypotheses indicated. 


2444 Evaporation of sprays in combustion reactors. Munz, N.; 
Eisenklam, P. (Imperial Coll., London). Prepr., Div. Pet. Chem., Am. 
Chem. Soc.; 22: No. 1, 168-177(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

The behavior of a moving cloud of liquid drops under eva- 
porating conditions in a reactor in which the hydrocarbon vapor is 
mixed with another reactant (air) resulting in a combustion reaction 
is investigated. To model this process, it is necessary to consider 
three steps, viz. the evaporation from the spray, the mixing of the 
gaseous components, and the kinetics of the reaction. This paper 
deals primarily with the first step. The results are used to model the 
other two stages by splitting up the reactor into components of 
standard reactor elements in “plug” or "completely-stirred” flow 
configuration, the arrangement of which is identified from stimulus 
response measurements under evaporating conditions. The rate of 
spray evaporation controls the fuel vapor available for homogeneous 
pyrolysis and subsequent reaction which can be modelled by postu- 
lating relevant mechanisms. After the model for evaporation from a 
spray is developed, various examples are given of modeling the 
mixing process and the results will be used to predict the behavior of 
a high intensity spray combustion chamber. The method is being 
used presently to design combustion spray chambers in which the 
expected overall evaporation efficiency is not approaching 100 per- 
cent as in the above chamber, but is much less, with a view to 
operating them with minimum loss of unevaporated fuel and mini- 
mum NO emission. 


2445 Hydrogen enrichment for low emission jet combustion. 
Clayton, R.M. (Jet Propulsion Lab., Pasadena, CA). Prepr., Div. Pet. 
Chem., Am. Chem. Soc.; 22: No. 1, 178- 198(Feb 1977). 
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From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

The feasibility of hydrogen enrichment in jet combustors is 
evaluated. Based on interim results it is concluded that ultralow 
target emission levels were simultaneously achieved under simulated 
cruise power conditions at a burning equivalence ratio (ER) and 
with pressure losses amenable to practical combustor design. These 
levels were achievable with the Mod 2 burner with H2-enrichment, 
but not with jet fuel only due to the onset of lean blowout at too 
high an ER to sufficiently reduce the NO/sub x/ emission. Premix- 
ing deficiencies, particularly with regard to the He, reduced the 
effectiveness of He-enrichment and aggravated the flameholder dura- 
bility problems in these experiments. Improved premixing should 
reduce the amount of H2 required. As reactant mixing is improved, 
the potential of lean burning for minimizing NO/sub x/ will be 
approached, but maintaining flame stabilization and ultralow HC and 
CO emissions will become limiting practical considerations. Hydro- 
gen enrichment can provide a significant lean-limit extension for 
minimizing all emissions. Flame stabilization via a physical flame- 
holder presents a difficult design/development problem due to the 
exposure of the component to the combustion zone. On the other 
hand, true achievement of the lowered combustion temperature 
potentially available with H2-enrichment should reduce the heat load 
to the exposed surfaces compared, for example, to present liner 
environments. Alternative flame stabilization schemes might also 
alleviate the problem. Effective implementation of H2-enrichment is 
not simple but is feasible with dedicated development. Importantly, 
the bulk of the premixing problem has to be solved for any lean- 
burning scheme. 


2446 Applicability of laser interferometry technique for drop 
size determination. Schmidt, E.W.; Boiarski, A.A.; Gieseke, J.A.; 
Barnes, R.H. (Battelle Columbus Labs., OH). Prepr., Div. Pet. Chem., 
Am. Chem. Soc.; 22: No. 1, 199-210(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

The feasibility of using an interferometry technique to mea- 
sure drop sizes in sprays generated by fuel atomizers was investigat- 
ed. It was found that upon satisfying the rigid experimental and 
theoretical constraints outlined in the test of this report the interfero- 
meter/Vvisibility technique has both practical feasibility and sufficient 
accuracy for use in measuring droplet size and velocity in a spray 
environment. The technique can be used in measuring small changes 
in droplet size and velocity, thus making possible the monitoring of 
atomization and evaporation as dependent on atomization schemes 
and conditions, and on air flow conditions. The technique has the 
advantage over other measuring techniques of being a real-time and 
non-invasive measurement and is adaptable to accumulating and 
analyzing data through the use of a programmable oscilloscope in 
such a manner that the desired screening, averaging, and statistical 
analyses of the data may be performed in almost real time. 


2447 Model for the nonsteady ignition and combustion of a fuel 
droplet. Sangiovanni, J.J. (United Technologies Research Center, 
East Hartford, CT). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 
1, 219-236(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

A description is presented of the formulation and evaluation 
of a mathematical model representing nonsteady heating, vaporiza- 
tion, and subsequent self-ignition and combustion of a single fuel 
droplet which is moving relative to a hot combustion gas stream. 
The results indicate that convective transfer of heat and mass in the 
gas phase surrounding a burning droplet can have a very significant 
effect on the flame shape dimensions. Even very small levels of 
relative motion on the order of 1 cm/s can alter the flame dimen- 
sions by a significant factor. Droplet burning rate is shown to be 
only slightly affected by the mode of gas phase heat and mass 
transfer. (JRD) 


2448 Formation of large ions in sooting flames. Prado, G.P.; 
Howard, J.B. (Massachusetts Inst. of Tech., Cambridge). Prepr., Div. 
Pet. Chem., Am. Chem. Soc.; 22: No. 1, 246-254(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

Observations of large ions in sooting flames are discussed 
along with mechanisms responsible for the formation of these spe- 
cies. Data on ion formation in oxy-acetylene flames are presented 
and discussed. Estimates of approximate ionization potentials of 
polynuclear aromatic hydrocarbons are included. (JRD) 


2449 Interdroplet interaction in a fuel spray. Zung, J.T.; Car- 
stens, J.C.; Williams, A.L. (Univ. of Missouri, Rolla). Prepr., Div. Pet. 
Chem., Am. Chem. Soc.; 22: No. 1, 264-280(Feb 1977). 
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From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

The effect of droplet interaction upon the rate of mass trans- 
fer has been assessed quantitatively by using approximate theoretical 
models. Results obtained from both the “cellular” and “continuum” 
models are averaged out over all droplets in the assemblage. The 
relative mass and heat transfer rates and the diffusional interaction of 
two juxtaposed droplets have been studied more in detail in terms of 
the vapor density profiles and the temperature profiles around two- 
droplet system. The profiles show clearly the asymmetry resulting 
from the interaction term. The effect this interaction has on a typical 
droplet population is to displace a very small percentage of this 
population toward radii smaller than that of the remaining drops. 
Thus, a slightly less narrow size distribution is predicted than that 
obtained by conventional diffusion theory as applied to single drops. 


2450 Gasoline detergent additives evaluation. Panivino, N.; 
Mencarini, J.; Rubio, M.S. (Instituto Mexicano del Petroleo, Mexico 
City). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 1, 281- 
287(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

Results of laboratory automobile engine tests using Mexican 
gasolines containing detergent additives are reported. The testing 
has confirmed the theory that the use of gasoline detergent additives 
is a unique technological contribution to the quality of motor gaso- 
lines and represents a definite advance on the awakening realization 
of the hazards of atmospheric contamination in Mexico. The results 
demonstrate the effectiveness of fatty amine formulations for keeping 
engine inlet systems clean and consequently reducing exhaust emis- 
sions of hydrocarbons and carbon monoxide. 


2451 Effect of combustion air swirl on the flow pattern in a 
cylindrical oil fired furnace. Khalil, K.H.; El-Mahallawy, F.M.; 
Moneib, H.A. (Cairo Univ., Giza, Egypt). pp 135-143 of In Sixteenth 
symposium (international) on combustion. Pittsburgh; Combustion 
Institute (1977). 

From 16. international symposium on combustion; Cam- 
Ie” Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

The present work was directed toward the theoretical and 
experimental study of the mean structure of the flow pattern due to 
the interaction of swirling combustion air and a spray of kerosene 
fuel issuing from a swirl atomizer in a cylindrical furnace. The study 
was carried out with special reference to the velocity and tempera- 
ture patterns, the characteristics of the central recirculation zone and 
the angular momentum flux. The experiments were carried out in a 
cylindrical water-cooled test section with different swirl intensities 
imparted to the combustion air through the use of guide vane 
cascade swirlers. The axial and tangential components of velocity 
were measured throughout the furnace with a water-cooled pitot 
probe, while temperature was measured with a suction pyrometer. 
An analytical study was also made to investigate the effect of swirl 
intensity on the size of the central recirculation zone. The results 
obtained from this study were shown to be in a quite good agree- 
ment with experimental results. 


2452 Conditions for “group’’ combustion of droplets in fuel 
clouds. I. Quasi-steady predictions. Labowsky, M.; Rosner, D.E. 
(Yale Univ., New Haven). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 
21: No. 4, 663-675(Sep 1976). 

From Symposium on evaporation and combustion of fuel 
droplets; San Francisco, CA, USA (29 Aug 1976). 

Based on a pseudo-homogeneous reaction, continuum point of 
view, and supporting superposition calculations in the limit of negli- 
gible Stefan flow, certain sufficiency conditions were established for 
quasi-steady “group” combustion for highly idealized fuel droplet 
clouds. The paper should be viewed as a first step toward establish- 
ing sharper group combustion conditions for particular cases of 
practical heterogeneous combustor interest. A line of reasoning is 
presented which points to the necessity for fully transient calcula- 
tions to establish self-consistent criteria for the group combustion of 
fuel droplet clouds. To the extent that axial diffusion is negligible, 
such predictions would approximately apply to steady cylindrical 
jets. 


2453 Burning fuel sprays. Ranz, W.E. (Univ. of Minnesota, 
Minneapolis). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 21: No. 4, 676- 
ee 

rom Symposium on evaporation and combustion of fuel 
droplets; San Francisco, CA, USA (29 Aug 1976). 

The complex process of fuel spray combustion is analyzed. 
Primary air flow and flame holding circulations created by swirl are 
examined along with gas flow induced in liquid sprays, and drop size 
effects on droplet trajectories. Transfer of heat and mass between 
reacting and nonreacting zones is also studied along with reaction 
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zones in the wake of large drops. Models for the kinetics of reacting 
drop lamina are presented. (JRD) 


2454 Evaporation and combustion of uniformly sized droplets of 
hexane in a refractory tube. Choi, B.; Churchill, S.W. (Univ. of 
Pennsylvania, Philadelphia). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 
21: No. 4, 686-693(Sep 1976). 

From Symposium on evaporation and combustion of fuel 
droplets; San Francisco, CA, USA (29 Aug 1976). 

Stabilization of flames from atomized fuels in refractory tubes, 
and the production of NO were investigated. It was found that stable 
flames from atomized fuel-droplets and air can be established inside a 
refractory tube over a range of flow rates, drop sizes, and fuel-to-air 
ratios. The wall-temperature profiles and exit-gas compositions cor- 
respond closely to those for premixed fuel-gas and air. Very low 
NO/sub x/ contents are attainable despite the high flame tempera- 
ture. (JRD) 


2455 Microemulsions as diesel fuels. Gillberg, G.; Friberg, S. 
(Univ. of Missouri, Rolla). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 
14: No. 4, 731-740(Sep 1976). 

From Symposium on evaporation and combustion of fuel 
droplets; San Francisco, CA, USA (29 Aug 1976). 

e liquid phases in four-component microemulsions are dis- 
cussed emphasizing the identity association between colloidal solu- 
tions and microemulsions. By careful choice of emulsifiers it is 
possible to provide microemulsions based on diesel oil which exhibit 
an ignition performance suitable for high speed diesel engines. These 
microemulsions show a pronounced net benefit in the NO and smoke 
emissions. The amounts of unburned hydrocarbon and CO in the 
exhausts do increase but may be reduced by a catalytic afterburner. 
The emission changes obtained with the microemulsion fuels paral- 
lel, to a considerable extent, those reported for gasoline-methanol 
fuels. For these fuels measurements of emitted amounts of polynu- 
clear-aromatics (PNA) have also been performed and showed that 
simultaneously with the decrease in soot and NO a decrease in PNA 
was obtained. It is therefore most plausible that a similar decrease 
will be observed for the microemulsion fuel. The need for emulsifiers 
in the microemulsion fuels and the fact that a slight increase in fuel 
consumption was registered will lead to higher costs for the use of 
microemulsions as diesel fuels. The utilization is limited to places 


where the cleaner exhausts regarding soot and NO and most prob- 
ably PNA will bring considerable savings. Such a case is in mining, 
where most of the working engines are diesels and in general already 
equipped with a catalytic afterburner for CO and HC. 


NATURAL GAS 


REFER ALSO TO CITATION(S) 4026, 4027, 4318 


2456 (NTIS/PS—77/0573) Natural gas: supply, demand and 
utilization. Volume 1. 1964--1975 (a bibliography with abstracts). 
Report for 1964—1975. Hundemann, A.S. (National Technical Infor- 
mation Service, Springfield, Va. (USA)). Jul 1977. 152p. NTIS PC 
NO1/MF Nol. 

Abstracts pertaining to natural gas supply and demand, indus- 
trial and residential consumption, fuel substitution, availability, costs, 
Government policies, and regulations are presented. Studies dealing 
with projections of natural gas use and the economics of supply and 
demand are included. (This updated bibliography contains 147 ab- 
stracts, none of which are new entries to the previous edition.) 


2457 (NTIS/PS—77/0574) Natural gas: supply, demand and 
utilization. Volume 2. 1976—June 1977 (a bibliography with ab- 
stracts). Report for 1976—June 1977. Hundemann, A.S. (National 
Technical Information Service, Springfield, Va. (USA)). Jul 1977. 
169p. NTIS PC NO1/MF NO1. 

Abstracts pertaining to natural gas supply and demand, indus- 
trial and residential consumption, fuel substitution, availability, costs, 
Government policies, and regulations are presented. Studies dealing 
with projections of natural gas use and the economics of supply and 
demand are included. (This updated bibliography contains 164 ab- 
stracts, 105 of which are new entries to the previous edition.) See 
also NTIS/PS-77/0573, Natural Gas: Supply, Demand and Utiliza- 
tion. Vol. 1. 1964-1975. 


2458 Soviet gas industry between 1970 and 1980. Peer, V.A. 
(BP Benzin und Petroleum A.G., Hamburg (Germany, F.R.)). Gas- 
Wasserfach, Gas-Erdgas; 118: No. 4, 160-164(Apr 1977). (In German). 

A survey of the present state of Soviet natural gas exploita- 
tion is presented. In 1975, the yield was appr. 290 billion m%, by 1980 
it is to be 550 to 600 billion m* The western fields of Siberia in 
particular are to take care of the growth. The presumable occur- 
rence of the big natural gas centres in the Tjumen region, in 
Turkmenia and in the area around Orenburg is reported on. The 
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construction of underground gas storage facilities is to balance the 
irregularities in gas consumption. The importance of natural gas 
exports is pointed cut. 


RESERVES 
REFER ALSO TO CITATION(S) 2310 


2459 (USGS-OFR—77-391) Bibliography on low-permeability 
natural gas reservoirs of the northern Great Plains. Rice, D.D. 
(Geological Survey, Reston, Va. (USA)). 1977. 6p. TIC. 

Thirty-two references are given on tight natural gas reser- 
voirs of the northern Great Plains, particularly in western Canada. 
(DLC) 


GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 2313, 2314, 2316, 2318, 2319, 
2320, 2321, 2322, 2323, 2327, 2328, 2330, 2331, 2332, 5066 


2460 Petrophysical evaluation of the Bluesky sand, Bassett 
Area, Alberta. McCoy, J.T. (Amoco Canada Petroleum Co. Ltd., 
Calgary, Alberta). Bull. Can. Pet. Geol.; 25: No. 2, 378-395(May 
1977). 

The Lower Cretaceous Bluesky sand of the Bassett Area in 
northwestern Alberta produces gas from a series of structural- 
stratigraphic traps formed as the Bluesky sand follows the structural 
configuration of the pre-Cretaceous unconformity. A hydrodynamic 
analysis of the Bluesky sand-drill-stem tests indicates a number of 
pressure systems, each with a separate gas-water contact. Miami 
Amoco Bassett 10-16-105-1 W6 and Amoco Miami A-1 Bassett 6-12- 
105-1 W6 are situated in the same pressure system and are structural- 
ly above a gas-water contact. These wells have recovered significant 
volumes of gas upon evaluation. Can Hunter et al. Haig 10-34-104-3 
W6 is located in a separate pressure system to the west and is also 
structurally above a gas-water contact, but failed to recover gas 
upon evaluation. Core plugs were cut from the Bluesky sand in 
Miami Amoco Bassett 10-16-105-1 W6. From these plugs were 
derived porosity, permeability, mercury-injection capillary pressure 
curves, X-ray analysis, petrographic analysis, and scanning electron 
microscope photographs. The Bluesky sand is a fine- to very fine- 
grained, poorly to well sorted clay-bearing sand which exhibits 
intergranular and dissolution porosity. Three rock types were estab- 
lished from the porosity, permeability and mercury-injection data. 
The 25 percentile level of mercury saturation was found to be 
equivalent to the most effective pore-throat radius. The pore-throat- 
radius size range in microns was determined for each rock type and 
the mercury-injection pressure was converted to height above free- 
water level. The amount of structural relief required to allow gas to 
enter the pore throats of each rock type was established. 


2461 Gas potential of Sharaplin rock series and its analogs 
within the limits of the Amu-Darya depression. Khaimov, R.N.; 
Novokshchenov, A.M.; Lyubetskii, L.G.; Abdanbekov, K. (Sci Res 
Inst of Gas, Az SSR). Geol. Nefti Gaza; No. 3, 33-41(Mar 1977). (In 
Russian). 

Gas flows have been obtained from the indicated sedimentary 
rocks at Beurdeshik, Achak, Naip, Gugurtli, Uchkyr, and other 
localities. A comparison of geological profiles permits determination 
of lithological peculiarities of Sharaplin rock series and the main 
features of its structure. It seems that these formations are oil- and 
gas-producing. The possibility that hydrocarbons from lower sedi- 
mentary rocks flow up to them cannot be excluded. The conditions 
of formation and accumulation of the Sharaplin rock series are 
considered. It is concluded that the most promising, from the point 
of view of discovery of gas deposits, are Sharaplin sedimentary rock 
series connected with peripheral parts of the Amu-Darya sineclise. 
13 refs. 


2462 Method of more accurate estimation of open porosity when 
calculating gas reserves by volumetric method. Ostrovskaya, K.V. 
(Glavgeologiya, Tyumen’, USSR). Geol. Nefti Gaza; No. 3, 67- 
69(Mar 1977). (In Russian). 

One of the possible ways of making a more accurate estimate 
of the open porosity coefficient by utilizing the functional depen- 
dence between open porosity and permeability under the conditions 
of incomplete core extraction is considered. It is proposed, when 
calculating gas reserves, to accept the porosity value corresponding 
to the permeability determined by means of the data of hydrodyna- 
mic tests of boreholes instead of the average weighted value of 
porosity across the thickness of the reservoir when there is defective 
extraction of the core from poorly cemented reservoirs. 
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2463 Volumetric model to estimate the amount of gas in a newly 
discovered rock reservoir. Prins, S. (Neth Geol Surv, Haarlem). Geol. 
Mijnbouw; 56: No. 1, 31-36(Mar 1977). 

A volumetric calculation of the amount of gas in a rock 
reservoir requires in practice numerical integration of a volume 
integral. The distributions of porosity- and gas saturation values 
throughout the reservoir have then to be known. Since in all 
practical cases these distributions are only partially known, the 
calculation of the amount of gas in the reservoir can only be made 
using a model of the reservoir from which the overall distributions 
are derived. The model is based on premises that have to be specified 
separately. The problem of finding suitable distributions is discussed 
on an example of such a case, and general geological and physical 
considerations are used as the principal premises in order to arrive at 
a starting model, named the Continuous Conformal Model (CCM). 
The construction and computational procedures are illustrated by a 
numerical example. 4 refs. 


2464 Results and efficacy of gas exploration and prospecting 
along the main directions in Western Precaucasus. Naugol'nyi, I.K. 
(North-Caucasus Sci Res Gas Inst, USSR). Geol. Nefti Gaza; No. 4, 
15-20(1977). (In Russian). 

Relying on an analysis of the results of the geological and 
economic efficacy of the parametric, exploratory, and prospecting 
drilling and geophysical investigations, areas and directions of gas 
exploration are determined. The priorities, depending on the evalua- 
tion of the prospects of gas discovery and technical possibilities for 
drilling, are indicated. 


DRILLING, PRODUCTION, AND PROCESSING 
REFER ALSO TO CITATION(S) 2193, 2348, 2472 


2465 Officially authorized research station for gas- and combus- 
tion technique of the vienna municipal gas works. Nedbalek, E. (Wien 
Stadtwerke-Gaswerke, Austria). Gas, Wasser, Waerme; 31: No. 5, 
145-150(May 1977). (In German). 

Review of activities in testing and experimental work, past 
and present, is given. Technical counseling for various organizations 
is reported. 


2466 Conventional atmospheres for gas carburizing. Met. Prog.; 
111: No. 5, 44-47(May 1977). 

Knowledge of carburizing atmospheres is needed to enable 
conservation of natural gas. This paper covers their characteristics, 
handling practices, and safety precautions. (DLC) 


2467 Floating natural gas processing plants. Technical ideal or 
feasible technology. Backhaus, H. Meerestechnik; 8: No. 2, 43-47(Apr 
1977). (In German). 

Realizability of floating natural gas processing plants is deci- 
sively influenced by the economy of the system. Illustrated by the 
example of the natural gas product LPG (liquefied petroleum gas), a 
model cost calculation is carried out. It is demonstrated that the 
increase in the price level during the 1973/1974 energy crisis is an 
important factor for the realiability in terms of economy of such 
complicated technical systems. Another aspect which the model 
calculation revealed is that the economy of floating natural gas 
processing plants and storage systems can only be estimated in 
connection with other system components. 


2468 Gathering North Sea gas-pipeline or .. Sherman, R. (Sub- 
merged Buoyant Struct Inc). Gas World Gas J.; 182: No. 4698, 51-52, 
85(Jan 1977). 

Since the start of large-scale exploration of oil and gas from 
North Sea fields, more emphasis has been placed on the potential 
value of oil than of gas. It is now expected that gas will represent not 
less than 50 percent of the total worth of hydrocarbons with capital 
costs of the installations for production in about the same ratio. The 
author discusses the pros and cons of the laying of a North Sea gas 
collection pipeline, and then some other gas gathering systems that 
may be technically and economically viable. Special emphasis is 
placed on some new types of production platforms. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 4657 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 2467, 4167 


ERA VOL. 3, NO. 2 


2469 (PB—263689) Incremental pricing of supplemental gas. 
(Federal Power Commission, Washington, D.C. (USA). Office of 
Economics). Aug 1976. 54p. NTIS PC A04/MF AOl1. 

Efficiency, equity, and administrative aspects of incremental 
and rolled-in pricing are covered. The feasibility of implementing 
incremental pricing at both the pipeline and burner tip levels is 
studied. Saelieetions of combining a retail resale market with an 
incremental pricing scheme are discussed. 


2470 Marketing business administration in the gas industry. 
Kulhavy, E. (Univ Linz, Austria). Gas, Wasser, Waerme; 31: No. 4 
111-122(Apr 1977). (In German). 

Competition for energy consumer markets is described, and 
tools of market research and evaluation are discussed. Organizational 
information flow is emphasized for efficient planning of supply. 
Accounting methods are explained as basis for cost calculation and 
pricing. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 2148, 2160, 2402 


2471 (AED-Conf—76-520-007) Determination of protection 
ranges for ground water discharge areas with regard to gas mining. 
Boehm, B.; Meyer, H.H. (Deutscher Verband fuer Wasserwirtschaft 
e.V., Essen (Germany, F.R.)). 1976. 15p. (In German). (CONF- 
7609125—3). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From International symposium on water resources policy and 
the winning of fossil energy carriers; Duesseldorf, German, Federal 
Republic of (F.R. Germany) (7 Sep 1976). 

Results of research show that there is a possibility of ground- 
water contamination by influence of gas mining. If a gas lense exists 
within the area of influence of water works, the interests of drinking 
water protection and gas production are standing opposite to each 
other. The present directions of groundwater protection, which 
consider only the direction and the time flow, do not offer a 
solution. Hence, it is necessary to consider the physical processes 
due to the spreading of dissolved substances in groundwater flow. A 
procedure was developed by which protection ranges with regard to 
gas mining can be determined for a fixed remaining groundwater 
contamination. The starting point for calculations is a net of stream 
and equipotential lines of the groundwater field which can be 
obtained either from field measurements of groundwater or from 
model computations. Flow velocity and time of flow will then by 
determined at every node on the flow net with the aid of an 
electronic data processing program. On the basis of an analytical 
solution of the one dimensional dispersion equation in the second 
step the permissible yield of harmful substance is calculated along 
the stream lines in relation to the known rest groundwater contami- 
nation at the discharge point. This permits the determination of lines 
of equal source strength. These lines indicate at which distance from 
the discharge well a certain quantity of harmful substance could be 
infiltrated into the groundwater without exceeding the allowable 
critical concentration. Furthermore, the possible cases of ground- 
water pollution by gas mining will be determined and the yield of 
dissolved substances coming to the groundwater stream will be 
calculated for the above mentioned cases. With these values and the 
appropriate lines of equal source strength it is possible to limit 
protection ranges for water discharge areas. This procedure was 
applied to a region containing water works in Northern Germany. 


2472 (CONF-7604124—P1, pp 37p, Paper 8) Catalytic reduc- 
tion of sulphur dioxide to elemental sulphur in wet stack gases. 
Mohtadi, M.F. (Univ. of Calgary, Alberta). 1976. 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 Apr 1976). 

In Control of gaseous sulphur and nitrogen compound emis- 
sion. Vol. 1. 

There are approximately 150 natural gas processing plants in 
Alberta and nearly one-half of these plants process sour gas. The 
larger plants are legally required to recover elemental sulfur as a 
byproduct of gas production. The smaller plants are allowed to burn 
their hydrogen sulfide and to release the resulting sulfur dioxide into 
the atmosphere. The imposition of strict conservation and emission 
measures in the province in recent years has spurred much effort in 
the area of emission control from sour gas plant stack gases. One 
such effort is described. The catalytic reduction of sulfur dioxide to 
elemental sulfur in the presence of water vapor, using carbon mon- 
oxide as the reducing agent, is described. Computer models were 
developed to determine equilibrium compositions for the entire 
reaction system. A reactor designed to simulate equipment and 
Operating conditions of sour gas plants was used in the experimental 
work. Copper-alumina and copper-silica-alumina were used as cata- 
lysts. The method removed up to 90% of sulfur dioxide in the wet 
stack gas. Complete reduction of sulfur dioxide to elemental sulfur 
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was, however, hampered by side reactions leading to the formation 
of carbonyl sulfide and hydrogen sulfide. 


2473 (CONF-7604124—P2, pp 18p, Paper 4) Process for reduc- 
tion of NO/sub x/ content in flue gas. Adrian, J.C.; Verilhac, J. 1976. 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 Apr 1976). 

In Control of gaseous sulphur and nitrogen compound emis- 
sion. Vol. 2. 

A process is described for treating nitrogen oxides with 
hydrogen peroxide to form nitric acid which combines low capital 
investment, versatility, and flexibility of a wet process with operat- 
ing costs that are directly related to the amount of NO/sub x/ 
abated. In the case of treating nitric acid plant tail gas, it could be 
considered an ideal antipollution device, since the only by-products 
are water and nitric acid. The key to the process is to overcome the 
chemical and physical limitations which exist in the case of NOz 
absorption in water. HNOz2 is assumed to be an intermediate, but 
while in water absorption HNO2z decomposes with the release of 1 
mole of NO for every 3 moles of NO2 absorbed, H2O2 directly 
oxidizes HNO: to HNOs. In addition, provided an excess of H2Os2, 
the concentration of the acid which is produced does not influence 
the residual NO/sub x/ concentration in the vapor phase. The 
absorption is carried out on either perforated plates or tower pack- 
ing. Hydrogen peroxide consumption is the determining factor for 
the operating costs. 


2474 (CONF-7604124—P2, pp 9p, Paper 6) Control of NO/sub 
x/ in the discharge from a high temperature incinerating system. 
Lisowski, J.; Syed, Z.A. (Peabody Holmes Ltd., Huddersfield, 
Eng.). 1976. 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 Apr 1976). 

In Control of gaseous sulphur and nitrogen compound emis- 
sion. Vol. 2. 

A plant installation for incinerating waste ammonia liquor is 
described. Sources of nitric oxide formation are discussed and means 
by which NO/sub x/ production can be controlled are given. 
Combustion of ammonia is considered showing methods adopted for 
reducing ammonia emission in the combustion gases to below 50 
ppM by volume. The process control and instrumentation system is 
described. 


ENVIRONMENTAL EFFECTS 


REFER ALSO TO CITATION(S) 4028, 4540, 5137 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 
REFER ALSO TO CITATION(S) 2344, 5090 


2475 (LA-UR—77-1937) Gas stimulation studies at LASL. 
Carter, W.J.; Olinger, B.W.; Vanderborgh, N.E.; Springer, T-.E. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W- 
— 27p. (CONF-770836—5). Dep. NTIS, PC A03/MF 
AOl. 

From Symposium on enhanced oil and gas recovery; Tulsa, 
Oklahoma, USA (30 Aug 1977). 

The studies include: (a) Dynamic Rock Response. Hugoniots, 
dynamic spall strengths, wave profiles on shock and release, and 
ultrasonic elastic constants have been determined as functions of 
material density and bedding orientation for Devonian shales. These 
data form the basis of predictive explosive stimulation technology. 
(b) Explosively Driven Jets. Weapons-developed shaped charges 
using heavy metal liners are being investigated for downhole use in 
order to produce a horizontal manifold system leading to a central 
borehole. Applications of the paths produced by these devices 
include intersection of the natural fracture patterns, explosive or 
chemical emplacement, or producing hydrofractures displaced from 
the borehole. (c) Laser Pyrolysis. Pulsed laser heating results in a 
rapid deposition of precise quantities of thermal energy into selected 
shale volumes. Such laser-induced pyrolysis forms the basis for a 
rapid assay technique which can be used at the wellhead or as a 
downhole logging tool. (d) Computer Simulation. A computational 
technique using a hybrid (analog and digital) computer is being 
developed with the ultimate objective of simulating proposed extrac- 


tion technologies to establish optimum economic stimulation meth- 
ods. 


2476 Application of MHF to the tight muddy J” formation, 
Wattenberg Field, Colorado. Fast, C.R. (Amoco Production Co., 
Tulsa, OK); Holman, G.B.; Covlin, R.J. Bull. Can. Pet. Geol.; 25: No. 
2, 419-433(May 1977). 
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The results of a joint research and field effort to develop 
commercial gas production from the very low permeability Muddy 
"J" Formation in the Wattenberg Field near Denver, Colorado, by 
the application of MHF (Massive Hydraulic Fracturing) are present- 
ed. The Muddy “J” Formation is approximately 50 ft thick and 
found at a depth of about 8,000 ft. The bottom-hole temperature in 
these wells is 260°F. Initial attempts to develop the gas potential in 
this field were made by stimulating wells with 40,000 and 50,000 gals 
gelled-water fracturing treatments. These efforts resulted in in- 
creased gas production; however, the rapid decline of gas produc- 
tion rates with time indicated that the stimulations would be eco- 
nomic failures. Laboratory studies were made to evaluate various 
fracturing fluids and to investigate fracture flow capacity with 
various proppant plans. On the basis of these studies, a stimulation 
program was developed which utilized a polymer emulsion fractur- 
ing fluid. Treatments with up to 500,000 gals of fluid and 1,000,000 
Ibs of sand have been conducted. Field case-histories are discussed 
and the results of MHF treatments are compared with the conven- 
tional fracturing treatments. It was found that in the better areas of 
the field the well and treatment payout time was inversely propor- 
tional to the treatment size, showing that the larger treatments are 
the more desirable. In the poorest areas of the field, well and 
treatment payout is indefinite at the current interstate gas price. 


2477 (NVO/0683—1) Massive hydraulic fracturing experiment 
No. 1 Home Federal well, Uintah County, Utah. Boardman, C.R. 
(Western Oil Shale Corp., Las Vegas, Nev. (USA)). Jul 1977. 
Contract EY-76-C-08-063. 27p. Dep. NTIS, PC A03/MF AO1. 

Two massive hydraulic fracturing experiments were per- 
formed on two separate gas-bearing intervals of Mesaverde sand- 
stones in the No. 1 Home Federal well located in Uintah County, 
Utah. Water-base gel carrying sand proppant was used as the frac 
medium and the limited entry technique was used for injection. The 
first experiment was carried out on an interval containing 112 ft of 
net pay between 10,014 and 10,202 ft. Pre-frac production capacity 
was estimated to be 60+ MCF/D. Post-frac production capacity 
was significantly less, presumably attributable to a limited lateral 
extent of inherent formation permeability. The second experiment 
was Carried out on an interval containing 85 ft of net pay between 
7826 and 9437 ft. Pre-frac production capacity of 33 MCF/D was 
increased by MHF to an initial 500 MCF/D and to a relatively 
stabilized 155 MCF/D within four months following the treatment. 


2478 (SAND—77-0396) Massive hydraulic fracture mapping 
and characterization program. Surface potential data for Wattenberg 
1975—1976 experiments. McCann, R.P.; Bartel, L.C.; Keck, L.J. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Aug 1977. Contract 
EY-76-C-04-0789. 55p. Dep. NTIS, PC A04/MF AO1. 

Three massive hydraulic fracture experiments for natural gas 
stimulation were conducted by Halliburton for AMOCO in the 
Wattenberg field northeast of Denver, Colorado. The experiments 
were conducted on three wells--Martin Hart "E” No. 1, Salazar 
G.U. No. 1, and UPRR-22P. All three wells were open hole and the 
fracture zone was located at a depth of approximately 8000 ft. All 
were treated with approximately 300,000 gal of fluid and 600,000 Ib 
of proppant. The surface electrical potential technique was used to 
attempt characterization and mapping of the fracture. The noise 
perturbating the system consists of telluric currents, currents from 


_industrial sources, and natural local currents. It is difficult to deter- 


mine the exact signal-to-noise ratio or the exact origin of the noise 
without exhaustive field measurements and data analysis. However, 
improvements have been made in the surface potential gradient 
technique since the early developmental stage of the diagnostic 
program. To aid in the interpretation of the field data, mathematical 
modeling efforts have been undertaken. The model utilizes the 
Green's function integral equation approach where the so-called 
half-space Green's function is used. The model calculates the poten- 
tial difference that exists at the surface as a function of fracturing 
conditions. Data analysis indicates that the fracture orientation for 
all three wells lies in a SE to NW direction and that the fractures are 
asymmetric. 


2479 (UCRL—79587) Update on the LLL gas stimulation pro- 
gram. Hanson, M.E.; Shaffer, R.J.; Hearst, J.R.; Anderson, G.D.; 
Montan, D.N.; Heard, H.C.; Emerson, D.O. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Jul 1977. Contract 
W-7405-ENG-48. 39p. (CONF-770836—6). Dep. NTIS, PC A03/ 
MF AOl1. 
From Symposium on enhanced oil and gas recovery; Tulsa, 
Oklahoma, USA (30 Aug sel 
he program is primarily theoretical modeling and laboratory 
experimental; however, the application and interpretation of geo- 
physical logging is an essential part of it. In their current state of 
development, the theoretical hydraulic-fracturing models show that 
as pore pressure increases, the matrix stress around a fracture be- 
comes more tensile. Laboratory experiments, which use unconfined 
specimens, show that both the characteristics of a layer and the 
mechanical properties of the adjacent materials control fracturing in 
the region of the layer. Some long-sweep acoustic-velocity logs were 





v 
262 ENERGY RESEARCH ABSTRACTS 


acquired and interpreted. Preliminary analysis of these logs indicates 
gas-producing fractures intersecting the wellbore. The logs also 
indicate that other fractures either are nonproductive or do not 
intersect the wellbore. Mechanical measurements of the Devonian 
shale indicate fairly uniform mechanical characteristics; however, a 
degree of mechanical anisotropy was noted for sections oriented 
horizontally or vertically with respect to the shale structure. Reser- 
voir analyses of the Rio Blanco nuclear stimulation experiment and 
the nearby massive hydraulic fracturing (MHF) experiment indicate 
that characteristic lens dimensions were 40 to 60 ft (12 to 18 m) 
vertically and 400 to 600 ft (120 to 180 m) horizontally. 23 figures. 


2480 Approaches to extracting potentially recoverable hydrocar- 
bons. Stosur, J.J. (Energy Research and Development Administra- 
tion, Washington, DC). Jnt. J. Energy Res.; 1: No. 2, 99-114(1977). 

An assessment is made of the current status of nuclear- 
explosive fracturing to improve gas production from tight forma- 
tions and in situ combustion to enhance oil recovery from existing 
reservoirs. Projects Gasbuggy, Rulison, and Rio Blanco are present- 
ed, and it is pointed out that production predictions were consider- 
ably overestimated. Several hypotheses to account for this are 
presented, but the most important seems to be overestimated forma- 
tion permeability. The limitations of the current technology are 
discussed, and the greatest obstacle to progress is recognized as 
public nonacceptability of the technique. The basic processes of in 
situ combustion for enhanced oil recovery are presented, together 
with a comparison of the recovery efficiency with those of other 
processes. It is shown that the method offers the highest percentage 
of oil recovery in heavy oil prospects of any thermal recovery 
methods proposed so far. Although the method is expensive and 
highly complex, it is likely that it is the most widely applicable and 
that important improvements will be made in the next decade. 26 
references. 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 2420 


2481 (AED-Conf—76-552-002) Status and development of the 
German natural gas industry. Hesse, U. (Vereinigte Elektrizitaets- 
werke Westfalen A.G. (VEW), Dortmund (Germany, F.R.)). 1976. 
40p. (In German). (CONF-761176—2). Dep. NTIS (US Sales Only), 
PC A03/MF AOI. 

From Seminar on gas generation and utilization today and 
tomorrow; Wuppertal, German, Federal Republic of (F.R. Ger- 
many) (11 Nov 1976). 

The expansion of natural gas will persist for the next decade 
and will guarantee natural gas to be about 18 percent of primary 
energy consumption. This development corresponds to the Federal 
Government's energy program. The amount of natural gas contract- 
ed for the German energy market as well as the suitable reserves 
indicate a secured gas supply until the next century. Synthetic gases 
on the basis of new technologies can become of increasing impor- 
tance for the supply of energy demand. 


2482 (PB—267795) Natural gas: a case for decontrol. (Texas 
Governor's Energy Advisory Council, Austin (USA)). Jul 1976. 37p. 
NTIS PC A03/MF AO1. 

This paper briefly traces the development of how natural gas 
has been regulated and demonstrates why the deregulation of well- 
head natural gas prices is vital to the solution of the energy crisis and 
the well-being of the American consumer. 


2483 Austrian gas statistics 1975. Riezinger, A. Gas, Wasser, 
Waerme; 31: No. 1, 9-20(Jan 1977). (In German). 

Energy utilization from local and imported resources is sur- 
veyed. Development of natural gas supply and household and indus- 
trial consumption is reviewed. 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 2435, 2468, 4034 


2484 (PB—267029) Alaska natural gas transportation systems. 
Volume I. El Paso Alaska Company. docket no. CP 75-96, et al. 
General economic analysis comparison of systems. Draft environmen- 
tal impact statement. (Federal Power Commission, Washington, D.C. 
(USA)). Nov 1975. 285p. NTIS PC A13/MF AOI. 

This administrative action arises from proposals to bring 
Alaskan natural gas from the Prudhoe Bay Field in Alaska and from 
the MacKenzie Delta region of Canada to market areas in the lower 
48 states. Two separate natural gas transportation systems have been 
proposed, one a land route through Canada and the other a land-sea 
route with liquefied natural gas facilities and tankers. 


ERA VOL. 3, NO. 2 


2485 (PB—267030) Alaskan arctic natural gas transportation 
system. Volume II. El Paso Alaska Company. docket No. CP 75-96. 
Draft environmental impact statement. (Federal Power Commission, 
Washington, D.C. (USA)). Nov 1975. 588p. NTIS PC A23/MF 
AOl. 

This report covers the proposal by El Paso Alaska Company 
to transport natural gas across Alaska by pipeline, convert the gas to 
LNG for shipment via LNG tankers to southern California, where it 
is regasified and distributed to markets in the lower 48 states. 
Specific alternatives to the system are discussed. (Color illustrations 
reproduced in black and white.) 


2486 (PB—267031) Alaskan arctic natural gas transportation 
system. Volume III. Western LNG terminal company. Docket No. CP 
75-83-1. Draft environmental impact statement. (Federal Power Com- 
mission, Washington, D.C. (USA)). Nov 1975. 445p. NTIS PC A19/ 
MF AOl. 

This report covers the proposed marine terminal facilities, 
regasification plant and associated pipelines operated by Western 
LNG Terminal Company at Point Conception, California where 
Alaskan LNG would be received and processed. Specific alterna- 
tives to the facilities are discussed. 


2487 Criteria for opening new supply areas. Gumm, H. (Nie- 
derrheinische Gas- und Wasserwerke G.m.b.H., Duisburg (Ger- 
many, F.R.)). Gas- Wasserfach, Gas-Erdgas; 118: No. 4, 171-174(Apr 
1977). (In German). 

The decision to open a new territory for the supply with 
natural gas demands a careful analysis of the prevailing situation 
with regard to energy policies, of the market, and of the industrial 
and technical circumstances. Which selection criteria are relevant in 
which instance is illustrated by the example of an area to the left of 
the Rhine on which commercial horticulture has put its stamp. The 
article concludes by portraying which marketing measures were 
carried out and how the first phase of the project was realized. 


2488 Control--coast io customer. Laird, J.B.; Prior, D.A. (Br 
Gas, South Reg, Engl). Gas World Gas J.; 182: No. 4699, 163- 
168(Mar 1977). 

This article descries the organization and operation of the 
London gas grid control center and discusses the demand forecasting 
and storage requirements. A grid control organization must be able 
to predict changes in gas demand due to weather or any other cause, 
and to anticipate it by ensuring that the correct plant is working or 
available, in order to ensure that the gas demand on any part of the 
system can be met at any time. Both central and regional grid 
control centers are discussed. 


2489 Remote control devices and process computers in monitor- 
ing and operation of natural gas pipelines. Larcher, J.; Sekirnjak, E.; 
Spitzl, J. Gas, Wasser, Waerme; 31: No. 1, 23-28(Jan 1977). (In 
German). 

Operational data of the Trans-Austria Gas Pipeline (TAG) 
demonstrate applications of computerized systems to overall control 
of information and documentation needs of complex gas transporta- 
tion and supply facilities. Configuration of hardware, data acquisi- 
tion, processing, and display are described. 


2490 Method for transporting natural gas in a pipeline. Tschers- 
kij, N.W.; Klimenko, A.P.; Bokserman, J.I.; Kalina, A.I.; Karimow, 
F.A. (to AN SSSR, Yakutsk). German(FRG) Patent 2,411,611/C/. 2 
Dec 1976. Sp. (In German). 

A method for transporting natural gas is reported where the 
gas is conveyed in the form of hydrates filled into containers. By 
choosing the pressure from 50 to 20 kp/cm? and a temperature range 
from -40 to -10°C the physical condition of the hydrates is retained 
during transport. An example explains the invention in more detail. 


2491 Specific features of the escape of gas into the atmosphere 
following “avalanche” rupture of a gas pipeline. Makarov, G.I.; Vino- 
kurov, V.A. Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 9, 141- 
145(1976). (In Russian). 

The solution of the gas dynamic problem of the escape of a 
gaseous product into the atmosphere during spontaneous rupture of 
a pipeline is set forth. Analytical relations describing the dependence 
of the parameters of flow at the apex of a travelling crack on the 
velocity of its motion are obtained. It is shown that the theoretical 
curve of the dependence of pressure at the end of a crack on the 
velocity of its propagation is in good agreement with experimental 
data. 


PROPERTIES 


REFER ALSO TO CITATION(S) 2295, 4196 
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= (PB—259351) Analyses of natural gases, 1975. Informa- 
tion circular 1976. Moore, B.J. (Bureau of Mines, Amarillo, Tex. 
(USA)). Sep 1976. 88p. (BM-IC—8717). NTIS, PC AO5/MF AO1. 

See also report dated Sep 1975, PB—245907. 

This report contains analyses and related source data for 234 
natural gas samples from wells and pipelines in 21 states and one 
foreign country. These samples were collected during 1975 as a part 
of the Bureau of Mines investigations of the occurrences of helium. 


COMBUSTION 
REFER ALSO TO CITATION(S) 4152, 4776, 4782 


2493 Measures of adaption taken to change over from natural 
gas of the L-group to the H-group. Holle, T. (Ruhrgas A.G., Essen 
(Germany, F.R.)). Gas- Wasserfach, Gas-Erdgas; 118: No. 4, 165- 
170(Apr 1977). (In German). 

From Discussion meeting concerning gas; Nuernberg, Ger- 
many, F.R. (28 - 29 Oct 1976). 

By adapting gas consumption facilities to the changing gas 
quality, high-calorific natural gas is being introduced on the German 
gas market region after region. The ‘SRG’-method available for 
households and trade is a proven procedure allowing the utilization 
of different natural gases with the very same device setting without 
producing disadvantages for the customer. In the industrial sector 
processing and production dependent conditions require different 
adaption procedures. While carrying out the work it is important to 
adapt the gas consumption facilities in an optimal way. This is done 
by means of precise organization and good workmanship, benefitting 
from past experience gained from changing over city gas to natural 
gas. 


STORAGE 
REFER ALSO TO CITATION(S) 2434, 2435, 2440, 4698 


2494 Peak shaving in the gas industry. Knoll, H. Staedtetag; 
No. 2, 110-112(1977). (In German). 

The problem of peak shaving in the gas supply is discussed as 
well as the necessity to develop suitable storage rooms (large space 
storages under the ground and LNG-storages) by the gas supply 
companies with the support of the government. Large-scale gas 
storage to increase the supply guarantee is considered very neces- 
sary. This becomes absolutely necessary when gas cannot be used in 
power plants during the summer months since cheap nuclear energy 
is available. The steady consumption of natural gas which is demand- 
ed by the delivering countries will then only be possible with 
underground storages. 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 4026, 4027, 4318 


RESERVES AND EXPLORATION 


2495 (FE—2346-13) Energy from in situ processing of Antrim 
oil shale. Monthly technical progress report, July 1977. Humphrey, 
J.P. (Dow Chemical Co., Midland, Mich. (USA). Hydrocarbons and 
Energy Research Dept.). 18 Aug 1977. Contract EX-76-C-01-2346. 
25p. (DOW/SRPR—13). Dep. NTIS, PC A02/MF AO1. 

The feasibility of in situ processing of Antrim shale is being 
evaluated. Activities at the Dow/ERDA Oil Shale Project in Sami- 
lac County, Michigan are reported. At the Dow/Rhoburn well area 
baseline environmental studies are being made by Environmental 
Research Institute of Michigan (ERIM) using the mobile air moni- 
toring lab and other instrumentation for air, land, and water studies. 
Equipment and instrument modifications and testing were completed 
for the downhole ignition test in Well No. 4 on Dow’s early 
experimental site. At the Dow/ERDA well area Well No. 201 was 
completed and cored. This is the last of the first group of four on the 
south field site. Baseline seismic data through the area containing 
Wells No. 101 and 102 were obtained by ERIM in Well No. 100 to 
be used in later fracture assessment. Equipment and materials pro- 
curement and project planning were completed for the fracturing 
experiment in Wells No. 101 and 102. Methods were developed by 
the subcontractors and results are being reported for geochemical 
and geophysical analyses and Modified Fischer Assay on samples of 
core from Well No. 100. An initial literature survey has been 
completed. 


OIL SHALES AND TAR SANDS 


SITE GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 2498 


SITE GEOLOGY 


2496 Some aspects of the geology of the Rundle oil shale 
deposit, Queensland. Lindner, A.W.; Dixon, D.A. APEA J.; 16: No. 
1, 165-172(1976). 

Core drilling suggests the persistence of oil shale beds over a 
strike distance of 7 km with a width of 1000 to 2500 m and a 
composite thickness of at least 427 m. Four lithologic units are 
recognized, three of them with a significant and persistent content of 
hydrocarbon compounds. The age of the sequence is early Tertiary. 
In the region of borehole control, the sequence dips to the southwest 
and west at from 4 to 10° Systematic assaying of the oil shale at 
Rundle suggests that an average grade of 89 1./ton persists at a 
waste-to-resource ratio of about 1 : 1 over an area of 1400 hectares. 
The dimensions of the resource indicated is at least 1200 million tons 
of oil shale which contains the equivalent of 600 million bbl of oil. 


2497 Emerging geology of the heavy-oil sands. MacCallum, 
G.T. (MacCallum and Stewart Consulting Geologists Ltd., Calgary, 
Alberta). Bull. Can. Pet. Geol.; 25: No. 2, 305-313(May 1977). 

Geological factors that were found of interest in recent stud- 
ies of the heavy-oil sands are examined. Emphasis is primarily on the 
in situ areas, and the deposits are considered as oil pools rather than 
as ore bodies. Accordingly the paper is concerned with things like 
migration and entrapment, structure, sedimentation, and reservoir 
characteristics which are important to in situ development. The 
largest and best known deposit in Alberta is the Athabasca, occur- 
ring in the McMurray Formation, the basal Cretaceous unit of the 
area, which lies on eroded Devonian beds. McMurray sands carry 
some oil in the Wabasca area as well. The Peace River deposit also 
occurs in basal Cretaceous sands, there called the Gething Forma- 
tion, and in overlying Bluesky sands. The Wabasca sands, which 
carry Oil in the Wabasca area, are Bluesky equivalents. The rest of 
the Wabasca deposits, the Cold Lake deposits and the Lloydminster 
deposits occur in Upper Mannville sands. All the deposits named, 
then, occur in Lower Cretaceous beds, but it should be noted that 
there is extensive heavy-oil saturation of porous carbonates in the 
subcropping Paleozoic beds. 


2498 Geology and heavy-vil reserves of the Gregoire lake area. 
Benthin, H.L.; Orgnero, U.J. (Amoco Canada Petroleum Co. Ltd., 
Calgary, Alberta). Bull. Can. Pet. Geol; 25: No. 2, 367- 377(May 
1977). 

Oil-sands deposits most suitable for in situ recovery can be 
explored for by regional mapping, and specific plays outlined by 
exploratory drilling. Density of control needed can be estimated by a 
study of the outcrops or the heavily drilled areas. Since commercial 
recovery factors are contingent on field-scale testing, the term 
“reserves” as used throughout the report refers to heavy oil or 
bitumen in place at the designated low-grade cutoffs. Gregoire Lake 
reserve calculations were made by digitizing all log and core infor- 
mation, and establishing a relationship between them. It was then 
possible to produce machine-contoured net-pay and bitumen-in-place 
maps for any of a series of increasingly lower grade cutoffs. The 
Gregoire Lake acreage is in the Athabasca oil sands area. 


2499 Geological conditions of the upper Pannonian oil shale 
deposit recovered in the Balaton Highland and at Kemeneshat. 
Jambor, A.; Solti, G. (Hungarian Geological Survey, Budapest). 
Acta Mineral. -Petrogr.; 22: No. 1, 9-28(1975). 

In the course of systematic geological investigations made in 
the Transdanubian Central Mountains, in a shallow borehole west of 
Pula (Balaton Highland area), immediately under the surface, an 
organic-rich laminated formation about 20 m thick occurred, which 
proved to be a characteristic oil-shale deposit. This oil shale was 
deposited in the basalt crater lakes developed in Pliocene time, when 
special conditions caused the formation of this characteristic sedi- 
mentary facies. 


DRILLING, FRACTURING, AND MINING 


2500 (SAND—77-0499C) Mechanical properties of oil shale of 
importance to in-situ rubblization. Schuler, K.W.; Schmidt, R.A. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. Contract EY-76- 
C-04-0789. 16p. (CONF-770440—11). MF AO1. 

From American Nuclear Society topical meeting on energy 
and mineral recovery research; Golden, Colorado, United States of 
America (USA) (12 Apr 1977). 

Current proposals for true in-situ processing of oil shale 
employ deeply buried explosive charges to produce the desired 
rubblization. At short times after the explosion, the dynamic behav- 
ior of the material is of interest and can be studied in shockwave 
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experiments. At intermediate times the divergence of the flow field 
requires a multidimensional specification of the material behavior 
which appears to be best determined from triaxial test data. At late 
times the possible formation of tensile stresses requires knowledge of 
the fracture mechanics and tensile behavior of the shale. This report 
presents a summary of techniques and results of triaxial compression, 
extension and fracture toughness tests on two grades of oil shale. 
Results indicate that oil shale differs significantly from most rocks 
and suggest that models originally developed for composite materi- 
als may be appropriate for describing the mechanical behavior of oil 
shale. 


OIL PRODUCTION, RECOVERY, AND REFINING 


2501 (FE—2315-13) Refining and upgrading of synfuels from 
coal and oil shales by advanced catalytic processes. Monthly report, 
April 1977. Sullivan, R.F.; Rudy, C.E.; Chen, H.C. (Chevron Re- 
search Co., Richmond, Calif. (USA)). May 1977. Contract EX-76-C- 
01-2315. 24p. Dep. NTIS, PC A02/MF AO1. 

Activities are reported in a program to determine the feasibil- 
ity and to estimate the economics of hydroprocessing synthetic 
crude feedstocks to distillate fuels using presented available technol- 
ogy. The first feedstock is shale oil. The oil used in this evaluation is 
Paraho crude shale oil, produced in the indirectly heated mode. Pilot 
plant studies evaluating hydroprocessing of the whole shale oil have 
been in progress for about six months. Shale oil makes an excellent 
catalytic cracking feedstock provided its nitrogen content is reduced 
to at least 0.1 percent by appropriate hydrofining. Gasolines and 
cycle oils derived from the cracking of hydrofined shale oils are 
similar to those obtained from the cracking of hydrofined petroleum 
gas oils. The second feedstock is solvent refined coal (SRC). In SRC 
processing, an analysis of hydrofining feedstock was conducted and 
hydrofining tests were planned. (JRD) 


2502 (FE—2315-14) Refining and upgrading of synfuels from 
coal and oil shales by advanced catalytic processes. Monthly report, 
May 1977. Sullivan, R.F.; Rudy, C.E.; Chen, H.C. (Chevron Re- 
search Co., Richmond, Calif. (USA)). Jun 1977. Contract EX-76-C- 
01-2315. 23p. Dep. NTIS, PC A02/MF AOl1. 

Activities are reported of a program to determine the feasibil- 
ity and to estimate the economics of hydroprocessing synthetic 
crude feedstocks to distillate fuels using presently available technol- 
ogy. The first feedstock is shale oil. The oil used in this evaluation is 
Paraho crude shale oil, produced in the indirectly heated mode. Pilot 
plant studies evaluating hydroprocessing of the whole shale oil have 
been in progress for about seven months. The second feedstock is 
solvent refined coal (SRC). In SRC processing, hydrofining feed- 
stock analyses were conducted and results of pilot plant hydrofining 
test runs are reported. (JRD) 


2503 (FE—2315-16) Refining and upgrading of synfuels from 
coal and oil shales by advanced catalytic processes. Monthly report, 
July 1977. Sullivan, R.F.; Chen, H.C. (Chevron Research Co., 
Richmond, Calif. (USA)). Aug 1977. Contract EX-76-C-01-2315. 
34p. Dep. NTIS, PC A03/MF AO1. 

Activities are reported in a program to determine the feasibil- 
ity and to estimate the economics of hydroprocessing synthetic 
crude feedstocks to distillate fuels using presented available technol- 
ogy. The first feedstock is Paraho crude shale oil, produced in the 
indirectly heated mode. The second feedstock is solvent refined coal 
(SRC). Pilot plant operation is reported in shale oil hydrofining, 
coker distillate hydrofining, and hydrocracking hydrofined shale. In 
ORD processing, the first pilot plant hydrofining run is reported. 

) 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 2495 


2504 (UCRL—79035) Operating laboratory oil shale retorts in 
an in-situ mode. Sandholtz, W.A.; Ackerman, F.J. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 18 Aug 1977. Con- 
tract W-7405-ENG-48. 29p. (CONF-771014—2). Dep. NTIS, PC 
A03/MF AO1. 

From 52. annual meeting of the Society of Petroleum Engi- 
neers; Denver, Colorado, USA (9 Oct 1977). 

To study and develop the modified in-situ oil-shale retorting 
process, LLL operates two laboratory oil-shale retorts. Experiments 
explore retorting parameters. Some results are compared with those 
of a predictive computer model. Some features of in-situ processing 
are simulated in the laboratory by controlling heat losses and void 
fraction in the shale bed. A single computer system provides data 
acquisition and process control for both retorts. Control methods 
and algorithms are discussed. Experimental results with and without 
control of heat losses are compared. Reasonable agreement exists in 
retorting rates, temperature profiles, and yields between the experi- 
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mental measurements and the computer model. These are the first 
retorting data taken under heat-loss and void-fraction conditions 
similar to those expected in-situ. Retorting experiments on oil shale 
of uniform particle size have given yields of 99% of Fischer assay 
for inert gas, and of more than 90% for combustion retorting. Yield 
is decreased in packed beds with a wide range of particle sizes, 
similar to beds expected in-situ. 


2505 Importance of reservoir description in evaluating in situ 
recovery methods for Cold Lake heavy oil. Part 2. In situ application. 
Towson, D.E. Bull. Can. Pet. Geol.; 25: No. 2, 328-340(May 1977). 

The application of the reservoir description in evaluating in 
situ methods is considered. The significance of the reservoir param- 
eters is discussed in general terms and related to the four most 
important in situ recovery mechanisms: steam stimulation, steam 
drive, combustion, and solvent. The reservoir description is then 
used as the basis of comparison of the recovery mechanisms for each 
of the five Cold Lake reservoir types. 


2506 Geological, engineering, and economic study of a portion of 
the Lloydminster Sparky pool, Lloydminster, Alberta. Burnett, A.I.; 
Adams, K.C. (Murphy Oil Co. Ltd., Calgary, Alberta). Bull. Can. 
Pet. Geol.; 25: No. 2, 341-366(May 1977). 

A tidal-bar model for the deposition of the Sparky Sandstone 
at Lloydminster is presented and is related to the geology of a 
portion of the Lloydminster Sparky pool. An engineering and eco- 
nomic evaluation to determine the feasibility of redeveloping this 
suspended pool is undertaken. This study indicates that installation 
of a water-injection scheme immediately following a short produc- 
tion evaluation is economically viable. Economics of a tertiary 
thermal scheme for the pool are presented, on the assumption that 
present technological problems such as production of high-viscosity 
emulsions and sand have been overcome. Indications are that the 
incentive for further research into the solution of these problems is 
significant. Installation of thermal-recovery schemes in this pool can 
be expected to increase recoverable reserves by 15,000,000 barrels. 


SURFACE METHODS 


2507 Process for retorting oil shale. Ban, T.E. (to McDowell- 
Wellman Engineering Co.). US Patent 4,039,427. 2 Aug 1977. Filed 
date 29 Dec 1975. 4p. 

A process is given for the recovery of oil from oil-bearing 
shale and for employing the oil-depleted shale as a combustible heat 
source. The oil-bearing shale is charged on a traveling grate to form 
a burden. A bed of oil-depleted shale having uncombusted carbon 
and hydrocarbons is provided, and those uncombusted materials are 
combusted to raise the temperature of the bed to above about 
1000°F. A reducing atmosphere is passed through the oil-depleted 
and combusted bed to raise the temperature of the reducing atmo- 
sphere. The heated reducing atmosphere is then passed through the 
burden to raise the temperature of the oil shale to at least 800°F and 
to thereby educt oil from the oil shale. In another embodiment, the 
combusted oil-depleted material is layered onto the oil-bearing and 
the reducing atmosphere is passed sequentially through the oil- 
depleted and oil-bearing material. 


2508 (NP—22357) Status report on the development of the IGT 
hydroretorting process. Schora, F.C. (Institute of Gas Technology, 
Chicago, Ill. (USA)). 12 Jul 1977. 35p. of Gas Technology, Chicago, 
IL. 


For the House Subcommittee on Environment, Energy and 
Natural Resources. 

Research on Eastern U. S. shales has revealed that the De- 
vonian shale treated by the IGT hydroretorting process yields useful 
products equivalent to those from conventional retorting of Colora- 
do shale. An accelerated program plan for development of eastern 
shale hydroretorting is described along with plans for conducting 
environmental studies on the effects of this process. (JRD) 


2509 (NP—22358) Statement on conversion of oil shale to syn- 
thetic fuels. Schora, F.C. (Institute of Gas Technology, Chicago, Il. 
(USA)). 1 Mar 1977. 12p. of Gas Technology, Chicago, IL. 

Before the House Committee on Science and Technology, 
Subcommittee on Fossil and Nuclear Energy Research, Develop- 
ment and Demonstration. 

The IGT hydroretorting process is presently being proved 
out in a | ton/h process development unit in Chicago. This process 
was also found to extract oil/gas yields from eastern Devonian shale 
equivalent to those from conventional retorting of rich Colorado 
shale. The results are explained on the basis that Fischer assay 
extracts only approximately '/3 of the kerogen from eastern shale 
and 7/3 of that from western shales, while the IGT process converts 
most it to oil and gas. 4 figures. (DLC) 
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REFINING 


2510 Tar sands of Canada. VI. Murata, T. (Ritsumeikan Univ., 
Kyoto). Sekiyu To Sekiyu Kagaku; 19: No. 10, 84-89(1975). (In 
Japanese). 

A review with five references covers some commercial as- 
pects and refining methods. 


PURIFICATION 
REFER ALSO TO CITATION(S) 2043 


PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 2312 


2511 (PB—267136) Electrical and thermal properties of oil 
shale of interest to in-situ shale oil extraction. Annual report 1 Feb 
76—1 Feb 77. DuBow, J. (Colorado State Univ., Fort Collins 
(USA). Dept. of Electrical Engineering). Jan 1977. 106p. (NSF/ 
RANN/SE/AER—75/18650/77/2). NTIS PC A06/MF AO1. 

Techniques to measure simultaneously the swept frequency 
electrical impedance and thermal conductivity and the Differential 
Thermal Analysis and Dielectric Analysis, have been developed. 
These techniques, in conjunction with a laser flash thermal diffusi- 
vity measurement, have been used to characterize the electrical and 
thermal properties of Green River oil shale. DTA curves exhibit 
endothermic decomposition effects in a nitrogen atmosphere. Signifi- 
cant changes are seen in the dielectric response curves during the 
decomposition of kerogen; dielectric constants increase with increas- 
ing temperature and decrease with increasing frequency. All of the 
experimental techniques utilize, and indeed require, digital data 
acquisition and processing. The data are being applied to ore bed 
diagnostics, dielectric heating and electrothermal fracture. A micro- 
computer coatrolled dynamic load matching technique to heat oil 
shale has been developed. In this technique the output power and 
load impedance of the source are automatically adjusted to provide 
constant power to the oil shale load. 


2512 Investigations into the structure of kerogen. I. Low tem- 
perature ozonolysis of Messel shale kerogen. van den Berg, M.L.J.; 
Mulder, G.J.; de Leeuw, J.W.; Schenck, P.A. (Delft Univ. of Tech., 
Netherlands). Geochim. Cosmochim. Acta; 41: No. 7, 903-908(Jul 
1977). 

Low-temperature ozonolysis of Messe: kerogen is demon- 
strated to be a rather specific degradation method. The structures of 
the degradation products identified clearly point to specific structur- 
al elements in the kerogen network. These structural elements in 
turn indicate some classes of contributing species present in the 
paleo-ecosystem. 


2513 Study of the low-molecular-weight products of the ozoniza- 
tion of the kerogen of the combustible shale of the Baltic region. 
Kutuev, R.K.; Yakorlev, V.I.; Proskuryakov, V.A. (Lensovet Lenin- 
grad Technol Inst, USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 
10: No. 4, 1-5(1976). 

In the reported experiments, the low-molecular-weight prod- 
ucts of the ozonization of the kerogen of the shale of the Baltic 
region in glacial acetic acid have been studied. It has been estab- 
lished that these products are mainly saturated oxygen-containing 
aliphatic and, possible, heterocyclic compounds with a normal hy- 
drocarbon chain up to C2, inclusive. 8 refs. 


DIRECT USES AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 2763 


2514 Study of the use of spent oil shale as aggregate for flexible 
pavements. Gromko, G.J. (Univ. of Colorado, Denver). Proc. Assoc. 
Asphalt Paving Technol.; 44: 473-484(1975). 

From Annual meeting of the Association of Asphalt Paving 
Technology; Phoenix, AZ, USA (10 Feb 1975). 

The study indicates that spent material from the U.S. Bureau 
of Mines, Laramie Energy Research Center (LERC) may be satisfac- 
tory for this purpose. Hveem tests show that very high strengths can 
be obtained with asphalt/spent shale mixtures but that an asphalt 
content of 11 to 14% is required. Soundness tests tentatively indicate 
that the LERC spent shale aggregate is basically resistant to adverse 
weather. Stabilometer and cohesiometer tests gave a total resistance 
value of 100, showing that the mix possesses more than adequate 
load carrying ability. Raw oil shale from Anvil Points, near Rifle, 
Colorado, is not suitable for surface and base layers when mixed 
with a bituminous binder but could be used for conventional base 
and subbase course layers. Tables, graphs, and 15 references. 


OIL SHALES AND TAR SANDS 


WASTE RESEARCH AND MANAGEMENT 


2515 (PB—263793) Disposal of retorted oil shale from the 
Paraho oil shale project. Final report, April 1974—December 1976. 
Holtz, W.G. (Development Engineering, Inc., Grand Junction, 
Colo. (USA); Woodward-Clyde Consultants, Denver, Colo. (USA)). 
1 Dec 1976. Contract J0255004. 474p. NTIS PC A20/MF AOI. 

A project to demonstrate the feasibility of retorting oil shale 
by the Paraho vertical retort process was carried out at Anvil Points, 
Colo., during 1974-76. As part of the demonstration project, labora- 
tory and field tests were performed to determine the physical and 
chemical properties of the retorted shale for use in the development 
of eventual full-scale disposal plans. The material which exists from 
the Paraho retort is classified as a nonplastic silty gravel by the 
Unified Soil Classification System. The material can be compacted 
by normal laboratory and field construction methods to about 90 to 
100 pounds per cubic foot dry density depending upon the degree of 
compactive effort applied. When high compactive effort is applied 
the retorted shale is classed as impervious to waterflow. The com- 
pacted retorted shale exhibits shear strengths in the same order as 
those observed for silty gravel soils. If the compacted material is 
cured prior to strength testing considerable strength gain can be 
obtained from cementing action. (Color illustrations reproduced in 
black and white.) 


ENVIROMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 2166, 5170 


2516 (EDP/F—01(77)) Oil shale-FY 1977. Powderly, J.D.; 
Franklin, R. (Energy Research and Development Administration, 
Washington, D.C. (USA)). Jun 1977. 56p. Dep. NTIS, PC A04/MF 
AOl. 

This Oil Shale Environmental Development Plan (EDP) 
identifies and examines the environmental, health, safety, and socio- 
economic issues concerning the development of the ERDA Oil 
Shale Program, the requirements and actions needed to resolve these 
issues, and a time-phased action plan for the evaluation and mitiga- 
tion of environmental impacts. The Plan addresses the oil shale 
energy system including mining, crushing and sizing, fracturing, in 
situ and surface retorting, product recovery and upgrading, trans- 
portation, and end use. The ERDA environmental activities and 
projects related to the oil shale technology development program 
are included in this Plan. Also included is a survey of activities of 
other Federal agencies which relate to oil shale environmental issues 
and requirements. 


2517 (PB—266266) Production and processing of U.S. tar 
sands: an environmental assessment. Final report. Frazier, N.A.; His- 
song, D.W.; Ballantyne, W.E.; Mazey, E.J. (Battelle Columbus 
Labs., Ohio (USA)). Dec 1976. Contract EPA-68-02-1323. 92p. 
NTIS PC A05/MF AO1. 

Factors traceable to the increasing shortfall in U.S. produc- 
tion of natural crude have rekindled interests in U.S. tar sands as a 
source of synthetic fuel. Reported here are the results of a prelimi- 
nary study to assess the potential primary environmental impacts of 
production and processing of U.S. tar sands bitumen. With the 
possible exception attributable to chemical differences between tar 
sand bitumen and coal, potential environmental impacts of produc- 
ing tar sands by mining methods would be similar in type to those of 
mining coal by the same method and in the same area as the tar sand 
deposit. Processes for extracting bitumen from the mined tar sand 
would generate solid waste in the form of spent sand. Constituents 
and quantities of emissions to air and water are process dependent 
but existing control technology and good environmental practices 
are technically applicable. A viable in situ production technology for 
producing tar sand reservoirs has not yet been demonstrated. On the 
basis of methods tested to date, potential environmental impacts of 
producing tar sands by in situ methods would be very similar to 
those of conventional oil field production. Technical and economic 
factors will determine if in situ methods, or possibly underground 
methods, are an alternative to surface mining in environmentally 
sensitive areas. 


REGULATIONS 


2518 Some practical aspects of thermal energy storage. 
Grodzka, P.G. (Lockheed Missiles and Space Co., Inc., Hunstville, 
AL). pp 68-71 of In Solar energy storage subsystems for the heating 
and cooling of buildings. Lilleleht, L.U.; Beard, J.T.; Iachetta, F.A. 
(eds.). New York; American Society of Heating, Refrigerating, and 
Air Conditioning Engineers, Inc. (1975). 
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From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

Problems associated with solar thermal energy storage sys- 
tems based on materials that store heat either as sensible heat or as 
latent heat of fusion are reviewed. Energy storage by chemical 
reactions aS a means to circumvent some of these problems is 
considered and a number of potential advantages are identified for 
materials that store energy by heats of chemical reaction. Among the 
foreseen advantages are larger heat capacitance, simpler and more 
efficient system designs, and more options with regard to collection 
and delivery temperatures. 


FISSION FUELS 


REFER ALSO TO CITATION(S) 3269, 3986, 4595 


2519 Executive conference on uranium fuel supply. Hinsdale, 
IL; American Nuclear Society (1977). vp. (CONF-770109—). 

From Conference of the American Nuclear Society; Monte- 
rey, California, United States of America (USA) (24 Jan 1977). 

Twenty-one papers are included which discuss the topics of 
supply-demand, production, exploration, mining/milling, legal prob- 
lems, risk management, procurement, enrichment. Separate abstracts 
were prepared for all 21 papers for ERA. Eleven are included in 
EAPA. (DLC) 


RESERVES 


2520 (GJBX—57(77)) Preliminary geologic investigation of ura- 
nium favorability in the Red River Valley of North Dakota and 
Minnesota. Rood, R.E. (Bendix Field Engineering Corp., Grand 
Junction, Colo. (USA)). Aug 1977. Contract EY-76-C-13-1664. 16p. 
Dep. NTIS, PC A02/MF AOl1. 

A study was made of Precambrian through Upper Cretaceous 
rocks in a 20,000-sq-mi area of eastern North Dakota and western 
Minnesota to determine their favorability for uranium deposits. 
Because few significant exposures of rock units can be found in the 
area, the study was confined to a review of literature, maps, and well 
logs. There are no known uranium deposits in the project area, but 
the clastic onlapping units do contain thick, coarse-grained sand- 
stones, varying amounts of organic material, and considerable detri- 
tal material from Precambrian crystalline rocks. Evidence of possible 
uranium favorability includes anomalous uranium concentrations, 
humic materials, and other evidence of the presence or former 
presence of uranium. (DLC) 


2521 (PB—266647) Assessment of the United States uranium 
supply outlook, short and intermediate term (1977—1996). Hogerton, 
J.F.; McWhorter, R.J.; Ginglod, J.E. (Stoller (S.M.) Corp., New 
York (USA)). 15 Apr 1977. Contract FEA-CR-05-60716-20. 162p. 
NTIS PC A08/MF AO1. 

The purpose of this report is to review the current uranium 
situation in the U.S. and assess the effort necessary in the uranium 
supply sector if projected demand is to be efficiently met. The 
analysis is based on a single projection of uranium demand, reflect- 
ing, as closely as current uncertainties permit, the most likely resolu- 
tion of the various factors impacting thereon. A reference demand 
projection is developed, as well as a uranium supply projection. This 
report is divided into two principal sections. Part II deals with the 
outlook for uranium supply and demand over the next decade, 1977- 
1986, which is designated herein as the short-term. Part III addresses 
the intermediate term, defined as 1987-1996. The report also includes 


an appendix containing computations the four FEA demand scenar- 
ios. 


2522 Changing ideas on metallogenesis of Saskatchewan's urani- 
um deposits. Beck, L.S. (Sask Geol Surv). Can. Min. J.; 98: No. 4, 49- 
50, 52(Apr 1977). 

Such fundamental problems as whether the ore-forming solu- 
tions were downward-moving groundwaters or upward-moving hy- 
pogene solutions, or whether the deposits at the base of the Athabas- 
ca sandstone are pre-, syn-, or post-sandstone are still unresolved in 
the minds of many geologists. This paper traces the development of 
thoughts on uranium metallogenesis in Saskatchewan and outlines 


— of the problems posed by the various metallogenic concepts. 20 
refs. 


2523 US uranium deposits. A geostatistical model. Drew, M.W. 
(UKAEA London Office). Resour. Policy; 3: No. 1, 60-70(Mar 1977). 

As a contribution to a better understanding of the role that 
nuclear power can play in supplying energy needs a geostatistical 
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model is presented from which cost/quantity relationships for urani- 
um resources can be derived. Using data on presently viable deposits 
and a simplified function which links production cost to grade and 
size, a bivariate lognormal deposit grade/size distribution may be 
calibrated for a given geological environment. Exploration is intro- 
duced by assuming that the proportion discovered of the potential 
uranium reserve available at or below a given production cost can be 
represented by a function of the average deposit size and the unit 
exploration expenditure. As output the model derives estimates of 
total reserves linked to maximum production costs and to explora- 
tion expenditure where the latter may be expressed either as expendi- 
ture per lb of mineral discovered or as a given percentage of 
operating profit. The model indicates that for the USA a uranium 
shortage based on a real lack of deposits discoverable and exploitable 
at prices below $35/lb is extremely unlikely given the forecasts of 
uranium demand up to 2000. 


2524 International conference on uranium. Pt. 1. Schwarz, E.R. 
(Energie-Versorgung Schwaben A.G., Stuttgart (Germany, F.R.)). 
At. Strom; 23: No. 2, 54-59(Mar 1977). (In German). 
From International conference on uranium; Geneva, Switzer- 
land oF - —— 1976). 
ta’ 


In Geneva on the 13th to the 16th September 1976 there was 
a conference on the demand for uranium and how to meet it. The 
author gives a report on the papers read at this conference. 


2525 Uranium mineralization at anomaly 2j, South Alligator 
Valley, Northern Territory, and its significance concerning regional 
structure and stratigraphy. Foy, M.F.; Miezitis, Y. (Aust At Energy 
Comm, Lucas Heights). Australas. Inst. Min. Metall. Proc.; No. 261, 
1-11(Mar 1977). 

A weak airborne radiometric anomaly was examined in the 
field and the presence of uranium confirmed. Rotary-percussion 
drilling showed the presence of uranium, but a subsequent program 
of diamond and rotary-percussion drilling indicated that the concen- 
tration of uranium was uneconomic. Within the tuffs and volcanics 
of the prospect the uranium existed as uranyl phosphates within the 
oxidized zone. Geological mapping and the diamond drill core 
showed that the Stag Creek Volcanics are part of the Lower 
Proterozoic Masson Formation, probably with member status, rather 
than the expression of an Archaean basement ridge. This change in 
the interpretation of the fundamental structure of the Pine Creek 
Geosynclne has led to a reexamination of the stratigraphy and to 
suggestions which differ from the current concept. 13 refs. 


2526 Nuclear techniques in prospecting and explorating ore 
deposits in Czechoslovakia. Simon, L. (Ceskoslovenska Akademie 
Ved, Prague. Hornicky Ustav). Isotopenpraxis; 13: No. 2, 68-71(Feb 
1977). (In German). 

rom CMEA symposium on application of radioisotope 
methods in metallurgy; Dobra, Czechoslovakia (21 Apr 1975). 

For several years nuclear techniques have been used for 
prospecting and explorating ore deposits in the CSSR. Experiences 
obtained with these techniques are briefly described for lead, zinc, 
and copper borehole logging as well as for fluor prospecting by 
means of activation analysis. 


2527 Hydrothermal uranium deposits. Rich, R.A.; Holland, 
H.D.; Petersen, U. Amsterdam; Elsevier (1977). 264p. 

414 refs., 71 figs., 31 tables. 

This book is divided into two parts. Part one deals with 
hydrothermal uranium deposits as a whole including their properties, 
their position in the geochemical cycle of uranium, and the develop- 
ment of a genetic model to explain their occurrence and mineralogy. 
Part two is devoted to descriptions of many of the major hydrother- 
mal uranium deposits of the world (Saskatchewan, North-West 
Territories, Labrador, Arizona, Colorado, Idaho, Nevada, Oregon, 
Utah, Washington, Australia, Czechoslovakia, France, United King- 
dom, Portugal, Gabon, Zaire and South West Africa). 


2528 Earth structure and distribution laws concerning metallic 
raw materials, in particular uranium and thorium, Wedepohl, K.H. 
(Goettingen Univ. (Germany, F.R.). Geochemisches Inst.). VGB 
Kraftwerkstech.; 56: No. 10, 594-599(Nov 1976). (In German). 

6 figs.; 1 tab. 

Taking copper, iron, uranium and thorium as an example, a 
survey is presented of the distribution of metals in the earth's outer 
Strata. In order to comprehend abundance and distribution in the 
earth, the origin has to be traced back into the cosmos. 


2529 Uranium demand. An exploration challenge. Roux, A.J.A. 
Coal, Gold Base Miner. South. Afr.; 24: No. 10, 53-61(Oct 1976). 

The estimated world resources of uranium as well as the 
estimated consumption of uranium over the next 25 years are briefly 
discussed. Attention is also given to the prospecting for uranium in 
South Africa and elsewhere in the world. 


2530 Strata-binding mineralization processes, ch. 2. Felsic dif- 
ferentiated intrusion. Gabelman, J.W. (US Energy Research and 
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Development Administration, Washington, D.C. (USA). Division of 
Geothermal Research). pp 61-62 of In Handbook of strata-bound and 
stratiform ore deposits; section 1, principles and general studies. 
Tectonics and metamorphism, v. 4. Wolf, K.H. (ed.). Amsterdam, 
Netherlands; Elsevier (1976). 

Published in summary form only. 


2531 Behavior of uranium and thorium in forming granitoids of 
the Vanch—Yazgulem complex (Central Pamir). Akramov, M.B.; 
Kozyrev, V.I. (Inst. Geologii, Akad Nauk Tadzhikskoi SSR). Doki. 
Akad. Nauk Tadzh. SSR; 19: No. 4, 43-47(1976). (In Russian). 

The average uranium content for this ore complex was 3.4 g/ 
ton, while the thorium content was 18.9 g/ton. Both uranium and 
thorium have a tendency to accumulate in later products of magma 
differentiation. The content of uranium and thorium increases with 
increasing amounts of silica and alkalis in the ore. The contents of 
titanium, aluminum, magnesium, iron and calcium show a quantita- 
,~ behavior opposite to that of uranium and thorium. 4 references. 
(SJR) 


EXPLORATION 


2532 (GJBX—44(77)) Borehole model calculations for direct 
uranium measurement with neutrons. Final report. Woolson, W.A.; 
Gritzner, M.L. (Science Applications, Inc., La Jolla, Calif. (USA)). 
Jan 1977. Contract EY-76-C-13-1664. 125p. Dep. NTIS, PC A06/ 
MF AOI. 

One method for uranium exploration is the use of neutron 
logging tools to directly interrogate for U. The following tools are 
under investigation: pulsed 14 MeV source, **Cf source, delayed 
fission neutrons (DFN), and epithermal prompt fission neutrons 
(PFN). A neutron borehole logging tool evaluation model was 
developed for analyzing the sensitivity of tool performance to design 
parameters, and borehole and rock matrix configurations. Calcula- 
tions were made for the 14 MeV/PFN, 14 MeV/DEN, and *?Cf/ 
DFN tools. Recommendations are made for the continued improve- 
ment of the model. 55 figs., 10 tables. (DLC) 


2533 (GJBX—61(77)) Preliminary evaluation of the uranium 
favorability in the area northeast of Gunnison, Colorado. Gallagher, 
G.L.; Edmond, C.L.; D'Andrea, R.F. Jr. (Bendix Field Engineering 
Corp., Grand Junction, Colo. (USA)). Aug 1977. Contract EY-76-C- 
13-1664. 31p. Dep. NTIS, PC A03/MF AOl1. 

Rock and steam-sediment samples were collected to define 
areas favorable for uranium deposits northeast of Gunnison, Colora- 
do. Areas considered most favorable for further exploration are: (1) 
the Bronco Mountain area, approximately 10 mi south of Taylor 
Park Reservoir, (2) the area near the Big Red mine, and (3) the area 
5 mi north-northeast of Taylor Park Reservoir. On the basis of 
known deposits in the Marshall Pass and Cochetopa districts, fault 
contacts between Precambrian granites and Paleozoic or Mesozoic 
sedimentary rocks are favorable structural sites. 


2534 (K/UR—3(Pt.4)) National Uranium Resource Evaluation 
Program. Hydrogeochemical and Stream Sediment Reconnaissance 
Program in Central United States. Second and Third quarters FY 
1977, January 1, 1977—June 30, 1977. Arendt, J.W. (Oak Ridge 
Gaseous Diffusion Plant, Tenn. (USA)). 12 Aug 1977. Contract W- 
7405-ENG-26. 32p. (GJBX—70(77)). Dep. NTIS, PC A03/MF AOI. 
The reconnaissance sampling program for the Oak Ridge 
Gaseous Diffusion Plant (ORGDP) Uranium Resource Evaluation 
(URE) Project continued in the Texas Gulf Coast and Northwest 
Texas. Sampling in the Eau Claire and Green Bay Quadrangles, 
Wisconsin began in June. The first release of data for a full 1° x 2° 
uadrangle surveyed by the URE Project was open filed by ERDA- 
JO in March. The report, Uranium Geochemical Survey in the 
Crystal City and Beeville Quadrangles, Texas, outlines known and 
possible new uranium districts in the survey area. Further evaluation 
of this data after the report was open filed provided additional 
information about an area in the Beeville Quadrangle and effectively 
demonstrated the value of the multielement analysis of the samples. 
A summary of URE Project activities for the 6-month period from 
January 1, 1977 through June 30, 1977 is presented. Also included is 
a listing of plans for the Fourth Quarter FY-77. 


2535 (KFK—2255, pp v) Review on the treatment of radioac- 
tive wastes from fuel reprocessing plants. Krause, H. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Abt. zur Behandlung 
Radioaktiver Abfaelle). Aug 1976. (In German). 

In Compilation of papers for the Ist status report of the 
project ‘reprocessing and waste treatment’, November 17th, 1975. 

The author gives a comparative survey of the radioactive 
waste occuring in a 1,500 tons per year reprocessing plant and on the 
distribution of the radioactivity on the waste flows. Details on the 
state of treatment and storage of highly, medium and weakly active 
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liquid wastes, as well as of the a-waste follow. Diagrams supplement 
the text. 


2536 Uranium is the star attraction for mineral exploration in 
northern Saskatchewan. Messer, J.R. West. Miner; 50: No. 4, between 
p 55 and 64(Apr 1977). 

In Aug 1975 the triad Inexco Mining Company, Saskatch- 
ewan Mining Development Corp, and Uranerz Exploration and 
Mining Ltd announced the discovery of uranium at Key Lake, 150 
miles north of La Ronge. In contrast to the indifference with which 
the 1935 report was received, the 1975 announcement triggered a 
uranium rush. Since then, Saskatchewan has developed into one of 
the major uranium regions of the world. 


2537 Exploration for basal type uranium deposits in be. Christo- 
pher, P.A.; Kalnins, T. (BC Minist of Mines and Pet Resour). West. 
Miner; 50: No. 4, 75-76, 78-79(Apr 1977). 

Recent exploration has been oriented mainly toward the 
discovery of basal type uranium deposits that occur in unconsolidat- 
ed or loosely consolidated Tertiary sediments situated below imper- 
meable Pliocene or Miocene plateau basalts or sedimentary caps. 
Organic rich sediments that occupy paleo-steam channels have main- 
tained a reducing environment that caused deposition of uranium in 
grounwater traps. This paper briefly reviews environments in British 
Columbia that show favorable potential for the discovery of these 
deposits. 3 refs. 


2538 Uranium exploration with computer-processed Landsat 
data. Vincent, R.K. (Geospectra Corp, Ann Arbor, Mich). Geophys- 
ics; 42: No. 3, 536-541(Apr 1977). 

A spectral signature is constructed for an oxidized topsoil 
found in the vicinity of near-surface uranium deposits in porous, 
arkosic sandstones of the Wind River Basin, Wyoming. A new type 
of contour map, created from Landsat computer compatible tapes, 
designed to connect regions of equal percentage of ground area 
covered by a specified target of interest, is applied to a Landsat 
frame covering the entire basin. The resulting maps show relatively 
high percentages of ground cover by this particular topsoil in 
regions adjacent to open pit uranium mines in the Gas Hills region, 
as well as on or near known uranium prospects (as yet undisturbed) 
in the basin interior. A 10,000-pixel test area west of Lander, 
Wyoming is found to contain only one pixel (a 0.01 percent recogni- 
tion rate) identified as the topsoil of interest. A whole-frame recogni- 
tion map produces a much higher (0.58 percent) recognition rate, 
indicating that the false alarm rate for this signature is still signifi- 
cantly high, although better than what can be expected from pho- 
tointerpretation of single ratio images or color composite ratio 
images. This “signature” has been applied to Landsat frames in other 
geographical areas with known uranium mines in porous sandstone, 
and oxidized topsoil has been recognized near these mines. 8 refs. 


2539 Uranium: the exploration process and recent developments. 
Merwin, S.S. (Rocky Mountain Energy Co., Denver). pp 17p, Paper 
4 of In Executive conference on uranium fuel supply. Hinsdale, IL; 
American Nuclear Society (1977). 

From Conference of the American Nuclear Society; Monte- 
rey, California, United States of America (USA) (24 Jan 1977). 

See CONF-770109—. 

Mineral exploration is a combination of technical and non- 
technical disciplines seasoned with competence, imagination, tenac- 
ity, and luck. The objectives and phases of mineral exploration are 
discussed. The roles of incentive, finance, staff, area, techniques, 
time, and luck are discussed briefly. Some of the recent develop- 
ments in the uranium industry include exploitation of lower-grade 
deposits, vertical integration in the industry, involvement of govern- 
ments, hardrock deposits, and technical innovations. The costs in- 
volved in a hypothetical exploration program are described. The 
time element is also considered. The odds of successful exploration is 
0.5%, but persistence with a competent staff over a long period of 
time will improve the odds. (DLC) 


2540 Status and preliminary results of NURE. Bowyer, B. 
(Energy Research and Development Administration, Grand Junc- 
tion, CO). pp 28p, Paper 5 of In Executive conference on uranium 
fuel supply. Hinsdale, IL; American Nuclear Society (1977). 

From Conference of the American Nuclear Society; Monte- 
rey, California, United States of America (USA) (24 Jan 1977). 

See CONF-770109—. 

Initial progress and results of the NURE (National Uranium 
Resource Evaluation) program are encouraging. The various pro- 
gram elements are well under way from the standpoints of planning, 
staffing, implementation, and public release of information. The first 
major NURE milestone, the preparation and issuance of a prelimi- 
nary national assessment, was met on schedule in June. The prelimi- 
nary report generally has been well received, and it is known that 
exploration companies have found it useful in planning exploration 
ee. particularly for the selection of new areas for exploration. 

igs. 
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2541 Foreign uranium-exploration and -mining companies in the 
United States of America. Siegers, A. (Urangesellschaft USA, Inc., 
Denver). pp 10p, Paper 20 of In Executive conference on uranium 
fuel supply. Hinsdale, IL; American Nuclear Society (1977). 

From Conference of the American Nuclear Society; Monte- 
rey, California, United States of America (USA) (24 Jan 1977). 

See CONF-770109—. 

This paper is based on information gathered by intelligence. 
Reasons for the approximately 14 foreign countries working the U.S. 
are explored. Some of the practices of these companies (employment 
of local people, joint ventures, spending) are described. Only one 
company has succeeded in finding a deposit that is worth mining and 
milling. (DLC) 


MINING 
REFER ALSO TO CITATION(S) 2611, 2670, 2672 


2542 Mining and milling developments. Arne, K. (Continental 
Oil Co., Denver). pp 9p, Paper 8 of In Executive conference on 
uranium fuel supply. Hinsdale, IL; American Nuclear Society (1977). 

From Conference of the American Nuclear Society; Monte- 
rey, California, United States of America (USA) (24 Jan 1977). 

See CONF-770109— 

This paper discusses constraints which might hinder expan- 
sion of the U mining/milling industry: finance, labor supply of 
underground miners, government requlations, severance taxes, envi- 
ronmental regulations, and availability of land for prospecting. 
(DLC) 


FEED PROCESSING 
REFER ALSO TO CITATION(S) 2567, 2611, 2672, 4521, 4534 


2543 Recovering uranium from wet-process phosphoric acid. 
Hurst, F.J.; Arnold, W.D.; Ryon, A.D. (Oak Ridge Natl Lab, Tenn). 
Chem. Eng. (N. Y.); 84: No. 1, 56-57(3 Jan 1977). 

Increasing uranium prices offer the phosphate industry an 
attractive Opportunity to recover uranium as a byproduct of fertiliz- 
er manufacture. By removing the material from phosphoric acid 
produced in 1976 will contain about 3,000 tons of dissolved UsOs, 
and this amount is projected to increase to about 8,000 tons/yr by 
the end of the century. This paper describes the DEPA-TOPO 
process which has been successfully demonstrated in pilot plant 
operations at several phosphate plants, and full-scale plants based on 
the process are presently being designed. While not as fully devel- 
oped as the DEPA-TOPO technique, the OPAP process has several 
advantages over the former. OPAP extracts U**, the prevailing 
oxidation state in fresh phosphoric acid, whereas DEPA-TOPO 
recovers U®. Details of both processes are given 


2544 Production capability: ERDA methods and results. Kle- 
menic, J. (Energy Research and Development Administration, 
Grand Junction, CO). pp 26p, Paper 2 of In Executive conference on 
uranium fuel supply. Hinsdale, IL; American Nuclear Society (1977). 

From Conference of the American Nuclear Society; Monte- 
rey, California, United States of America (USA) (24 Jan 1977). 

See CONF-770109—. 

Production centers are categorized into four classes, accord- 
ing to the relative certainty of future production. A "forward cost” 
basis is used to establish both the resource base and to define the 
acceptable production centers. The first phase of the work is called 
the “Could” capability. Resources are assigned to existing produc- 
tion centers, or new production centers are postulated based on 
adequate resources to support a mill for a reasonable economic life. 
A production schedule is developed for each center. The last step in 
the Could” study is to aggregate the capital and operating costs. 
The final step in the Production Capability study is the rescheduling 
of the production from the “Could” to produce only sufficient U 
concentrate to meet the feed requirements of enrichment facilities 
operated at the announced transaction tails assay plans. The opti- 
mized production schedules are called the Need” production capa- 
bility. A separate study was also performed of industry production 
plans. 4 tables, 7 figs. (DLC) 


ENRICHMENT 
REFER ALSO TO CITATION(S) 3991, 4832 


2545 (ANL—77-XX-62, pp 54-57) Global perspective on the 
nuclear fuel cycle. Wilcox, W.J. Jr. 1977 
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From 16. nuclear engineering education conference on inter- 
national nuclear engineering - development and planning; Argonne, 
Illinois, USA (28 Feb 1977). 

In 16th nuclear engineering education conference on interna- 
tional nuclear engineering: development and planning. 

This review presents a general picture of the status of the 
various enrichment technologies around the world, reviews who is 
doing what, and gives a general idea of how the market for enrich- 
ment services is shaping up. (DLC) 


2546 (KFK—2351) Calculation of uranium isotope separation in 
the separation nozzle for small mole fractions of UF, in the auxiliary 
gas. Berkhahn, W.; Ehrfeld, W.; Krieg, G. (Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Inst. fuer Kernverfahrenstechnik). Nov 
1976. 21p. (In German). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 

The diffusion model developed in this paper describes the 
separation of the uranium isotopes as a transient process where the 
isotopes, with different relaxation times, tend towards their equilibri- 
um distributions in the centrifugal field of flow. For the transient 
process the UF¢ velocity ratio constitutes a quantity of special 
importance determining the steady distribution of the isotopes in 
equilibrium of pressure and concentration diffusion as well as the 
relaxation time of the transient process. 


2547 Chemical and ion exchange in isotope separation with 
special reference to heavy elements. I. Analytical equations for the 
variation of the isotope abundance produced by isotopic exchange 
processes. Gard, E.; Calusaru, A. (Institutul de Fizica Atomica, 
Bucharest (Romania)). [sotopenpraxis; 13: No. 4, 121-123(Apr 1977). 

The concept of the elementary cell with isotope reactions has 
been used for deriving equations showing the relationship between 
the equilibrium isotopic composition in both solution and resin 
phases as a function of a few experimentally controllable parameters. 
In contrast to previous work, the derivation considers the tendency 
of the system to isotopic equipartition with isotope effect in order to 
use the formula peculiar to the isotope dilution method. The equa- 
tions have been expressed in a form suitable for computer calculation 
of the isotopic abundance variation during chemical and ion ex- 
change isotope separation. 


2548 Nuclear fuel cycle. Pt. 3. Uranium enrichment. Alderton, 
G.W. (British Nuclear Fuels Ltd., Capenhurst). Arch. Ener- 
giewirtsch.; 31: No. 3, 225-240(Mar 1977). (In German). 

A short general introduction is given to uranium enrichment. 
To start with, the use of separation systems is discussed as a basis for 
cost estimations and for assessing the amount of fissile uranium in the 
waste; this is followed by a short review of the history of enrichment 
methods. Three techniques which are in competition - diffusion, 
rotational and fixed-wall centrifuges - are discribed and a general 
comparison is made between their cost and state of sophistication. 


2549 Separation of uranium isotopes. Ehrfeld, W.; Ehrfeld, U. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 
Kernverfahrenstechnik). Chem. Ztg.; 101: No. 2, 53-63(Feb 1977). (In 
German). 

In the nuclear fuel cycle, uranium enrichment is not a princi- 
pal problem of technological feasibility. Several processes exist for 
producing LWR fuel and the enrichment method can be selected in 
consideration of economical, environmental, and political aspects. 
To date, the gaseous diffusion process constitutes the major part of 
enrichment capacity. This process has been well demonstrated for 
over 30 years and, as a matter of fact, no major technological and 
economical progress is to be expected in the future. Because of their 
comparatively high development potential, the centrifuge and the 
separation nozzle method may become increasingly favorable in 
economics. The development of the centrifuge process which is 
superior by its low specific energy consumption aims at technologi- 
cal improvements. In the separation nozzle process which offers the 
advantage of a comparatively simple technology a further reduction 
of the specific energy consumption is to be expected because of the 
thermodynamically favorable separation mechanism of this process. 
Laser isotope separation methods are still on the laboratory scale, 
although large financial funds have been spent. 


2550 Commercial developments in enrichment. Bradbury, J.T. 
(Oak Ridge Gaseous Diffusion Plant, TN). pp 17p, Paper 15 of In 
Executive conference on uranium fuel supply. Hinsdale, IL; Ameri- 
can Nuclear Society (1977). 

From Conference of the American Nuclear Society; Monte- 
rey, California, United States of America (USA) (24 Jan 1977). 

See CONF-770109—. 

The significance of the dollars spent by government and 
industry so far on enrichment programs is enhanced by the number 
of engineering and component design and supply firms who have 
become involved in the public and private development and design 
projects. The knowhow gained from this experience provides the 
nucleus of the industrial manufacturing base for the unique enrich- 
ment technology necessary to build the future U.S. enrichment 
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plants. The $1.5 billion CIP/CUP programs now under way and the 
$4.4 billion Portsmouth Add-On Plant are bringing the U.S. enrich- 
ment capacity to the capability to supply the contracted 323 GW of 
reactors, while conserving uranium by allowing operation at a 
lower, more nearly optimum tails assay. The government enrichment 
contract books have remained closed to new orders since July of 
1975. Inevitably, new foreign enrichment projects are actively pursu- 
ing customers. Until the government or private U.S. enrichment 
ventures resume contracting activity, the foreign plants have no U.S. 
competition. The technology exists within ERDA and industry to 
maintain U.S. leadership in the world enrichment market if the 
institutional questions can be answered. 


2551 Uranium enrichment: institutional considerations. 
O'Donnell, A.J. (Bechtel Corp., San Francisco). pp 21p, Paper 16 of 
In Executive conference on uranium fuel supply. Hinsdale, IL; 
American Nuclear Society (1977). 

From Conference of the American Nuclear Society; Monte- 
rey, California, United States of America (USA) (24 Jan 1977). 

See CONF-770109—. 

From a purely technical standpoint, the nuclear industry and 
the utilities are well prepared to expand the installed capacity of 
nuclear units and the associated nuclear fuel cycle facilities. Howev- 
er, a host of nontechnical, institutional issues persist which, unless 
resolved, will prevent achieving the desired supply/demand balance. 
This paper focuses on the need to commercialize the uranium 
enrichment step of the nuclear fuel cycle. It is concluded that 
institutional entities have proven to be ineffective and insufficient to 
meet the need for private investment in uranium enrichment. (DLC) 


2552 Enrichment supply and technology outside the United 
States. Levin, S.A.; Blumkin, S. (Oak Ridge Gaseous Diffusion 
Plant, TN). pp 16p, Paper 19 of In Executive conference on uranium 
fuel supply. Hinsdale, IL; American Nuclear Society (1977). 

From Conference of the American Nuclear Society; Monte- 
rey, California, United States of America (USA) (24 Jan 1977). 

See CONF-770109—. 

This review of foreign uranium enrichment capacity and 
uranium isotope separation technology is based solely on news items 
and articles in the public literature. 5 tables. (DLC) 


2553 (ERDA-tr—293) Evolution of uranium isotope separation 
methods in France. Frejacques, C.; Gelee, M.; Massignon, D.; Plur- 
ien, P. (CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Div. de Chimie). 1977. Translation of Paper CN—36/FR/ 
257. (CONF-770505—-118(trans)). 14p. Dep. NTIS, PC A02/MF 
AOl. 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

This paper examines the various processes studied in France 
from the dual standpoint of evolution of their technical-economic 
performances and the proliferation risks involved. Estimates of in- 
vestments, energy consumptions, and operating and maintenance 
expenses are compared. The gaseous diffusion process is used as a 
reference; centrifuging, aerodynamic processes, chemical exchange, 
photochemical excitation, and ionic processes are considered. It is 
concluded that, from the standpoint of dissemination, while chemical 
exchange can provide a satisfactory solution for countries desiring 
an independent nuclear fuel supply, centrifuging and laser processes 
pose serious problems. (DLC) 


2554 Uranium isotope separation. London; British Nuclear 
Energy Society (1975). 260p. (CONF-750324—). 

From International conference on uranium isotope separation; 
London, UK (5 Mar 1975). 

Individual papers were indexed for inclusion in the data base. 


(LF) 


GASEOUS DIFFUSION 


2555 (ERDA—1549(Vol.1)) Portsmouth Gaseous Diffusion 
Plant expansion: final environmental statement. Volume 1. (Energy 
Research and Development Administration, Washington, D.C. 
(USA)). Sep 1977. 697p. NTIS PC E08/MF E08. 

Volume 1 is comprised of chapters on: background and 
description; environmental impacts of add-on gaseous diffusion 
plant; unavoidable adverse environmental effects; alternatives; rela- 
tionship between short-term uses and long-term productivity; rela- 
tionship of program to land-use plans, policies, and controls; irre- 
versible and irretrievable commitments of resources; cost-benefit 
analysis; and response to comment letters. (LK) 


2556 (ERDA—1549(Vol.2)) Portsmouth Gaseous Diffusion 
Plant expansion: final environmental statement. Volume 2. Appendi- 
ces. (Energy Research and Development Administration, Washing- 
ton, D.C. (USA)). Sep 1977. 565p. NTIS PC E08/MF E08. 

Volume 2 is comprised of appendices: Portsmouth Gaseous 
Diffusion Plant Existing Facilities; Ecology; Civic Involvement; 
Social Analysis; Population Projections; Toxicity of Air Pollutants 
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to Biota at Portsmouth Gaseous Diffusion Plant; and Assessment of 
Noise Effects of an Add-On to the Portsmouth Gaseous Diffusion 
Plant. (LK) 


2557 Expansion of government capacity. Brewington, P. Jr. 
(Energy Research and Development Administration, Oak Ridge, 
TN). pp 37p, Paper 14 of In Executive conference on uranium fuel 
supply. Hinsdale, IL; American Nuclear Society (1977). 

From Conference of the American Nuclear Society; Monte- 
rey, California, United States of America (USA) (24 Jan 1977). 

See CONF-770109—. 

This paper reviews two ERDA programs for expanding-the 
enriching cfpacity that are going forward through ERDA’s Oak 
Ridge Operations office: the Cascade Improvement and Uprating 
program, and the Add-on Project to the Portsmouth Gaseous Diffu- 
sion Plant. The Add-on Plant will not meet the total needs for 
enrichment; U.S. will, in the near future, need to construct another 
sizable increment of enriching capacity. 17 figs. (DLC) 


LASER EXCITATION 


2558 (N—76-33496) A status of progress for the laser isotope 
separation (lis) process. Delionback, L.M. (National Aeronautics and 
Space Administration, Huntsville, Ala. (USA). George C. Marshall 
Space Flight Center). Sep 1976. 19p. (NASA-TM-X—73345). NTIS, 
PC A02/MF AOl. 

An overview of the Laser Isotope Separation (LIS) method- 
ology is given together with illustrations showing a simplified ver- 
sion of the LIS technique, an example of the two-photon photoioni- 
zation category, and a diagram depicting how the energy levels of 
various isotope influence the LIS process. Applications were pro- 
posed for the LIS system which, in addition to enriching uranium, 
could in themselves develop into programs of tremendous scope and 
breadth. These include the treatment of radioactive wastes from 
light-water nuclear reactors, enriching the deuterium isotope to 
make heavy-water, and enriching the light isotopes of such elements 
as titanium for aerospace weight-reducing programs. Economic 
comparisons of the LIS methodology with the current method of 
gaseous diffusion indicate an overwhelming advantage; the laser 
process promises to be 1000 times more efficient. The technique 
could also be utilized in chemical reactions with the tuned laser 
serving as a universal catalyst to determine the speed and direction 
of a chemical reaction. (Author) (GRA) 


2559 (UCRL—78934(Rev.1)) Tunable lasers in isotope separa- 
tion: a colorful view of a dye chemist. Hammond, P.R. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 1 Jul 1977. 
18p. (CONF-770834—1). Dep. NTIS, PC A02/MF AOI. 

From Workshop on laser-induced chemistry; Seattle, Wash- 
ington, USA (21 Aug 1977). 

Some of the problems to be encountered in the possible large 
scale use of dye lasers in an isotope separation plant are 
discussed.The effect of laser dye deterioration on performance is 
examined algebraically in terms of disappearance of dye molecules 
and the appearance of a new, single chemical product having absorp- 
tion in the fluorescence band for a single pass through a transversely 
pumped amplifier. Loss of output, defined as quantum yield of laser 
deterioration”, Q/sub L/, is related to the true quantum yield of 
molecular destruction of the dye Q/sub M/, and other known 
parameters. 6-Diethylamino 3-keto fluoran, an example of an oxygen 
tricyclic merocyanine, is described. It was first reported in the pre- 
1900 German literature under the name of Chromogen Red B and it 
is an ineffective lasing dye on account of low fluorescence quantum 
yield. The techniques for measurement and the excited state absorp- 
tion cross-sections are reported for the dyes rhodamine 6G fluoro- 
borate in alcohol, rhodamine B basic solution in trifluoroethanol and 
kiton red S in trifluoroethanol. 


2560 Isotope separation using vibrationally excited molecules. 
Woodroffe, J.A.; Keck, J.C. (to Jersey Nuclear-Avco Isotopes, Inc.). 
US Patent 4,039,411. 2 Aug 1977. Filed date 30 Jun 1975. 12p. 

A system for isotope separation or enrichment wherein mole- 
cules of a selected isotope type in a flow of molecules of plural 
isotope types are vibrationally excited and collided with a back- 
ground gas to provide enhanced diffusivity for the molecules of the 
selected isotope type permitting their separate collection. The 
system typically is for the enrichment of uranium using a uranium 
hexafluoride gas in combination with a noble gas such as argon. The 
uranium hexafluoride molecules having a specific isotope of uranium 
are vibrationally excited by laser radiation. The vibrational energy is 
converted to a translation energy upon collision with a particle of 
the background gas and the added translation energy enhances the 
diffusivity of the selected hexafluoride molecules facilitating its 
condensation on collection surfaces provided for that purpose. This 
process is periodically interrupted and the cryogenic flow halted to 
permit evaporation of the collected molecules to provide a distinct, 
enriched flow. 
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2561 Process for the separation of different chemical species, 
particularly isotopes. Rentzepis, P.M. (to Westinghouse Electric 
Corp., Pittsburgh, Pa. (USA)). French Patent 2,296,456/A/. 31 Dec 
1975. 13p. (In French). 

description is given of a process to separate at least two 
chemical species contained in a vapor. It includes the irradiation of 
the vapor so that one of the species selected is excited electronically. 
The irradiation is made with a clearly defined spectral part that 
excites the selected species to a high vibrational level and a part 
intended for the electronic elevation of the energy level, of the 
species selected, of its high vibrational state to a high electronic state 
in which the electronic charges are separated. The vapor forms a 
virtually saturated atmosphere which is practically not a solvent for 
one species or the other in combined form, so that the selected 
species forms the condensable vapor nucleation sites and its precipi- 
tates selectively. 


2562 Isotope separation system. Lehmann, J.C. (to Compagnie 
Generale d’Electricite (CGE), 75 - Paris (France)). French Patent 
2,297,665/A/. 15 Jan 1975. 8p. (In French). 

A description is given of an isotope separation device com- 
prising a system for converting into gaseous form a first and second 
isotope to be separated, a monochromatic excitation light source to 
excite the gaseous molecules of these two isotopes in a distinct 
manner, a first and second receiver to collect selectively the mole- 
cules of the first and second distinctly excited isotopes. The frequen- 
cy FL of the excitation light is selected between a lower limit and a 
higher limit F2 + 1/2 LD, depending on the frequences F1 and F2 
of two absorption lines near this first and second isotope. The 
difference DF between these two frequencies F1 and F2 is less than 
the Doppler width LD of each one of these lines and greater than 
the natural width LN of each of these two lines and also the width of 
line LR of the excitation light source. The probability that the 
molecules will be excited by this light depends on the direction of 
their displacement to a major and different extent for both isotopes. 
An ionizing light source LI is set up to irradiate the seat of 
interaction between the excitation light and the gaseous molecules 
with an ionization light able to ionize the excited molecules without 
ionizing the molecules that are not excited. The receivers are able to 
collect selectively the ionized molecules. A sufficiently low gas 
pressure is selected for the distance between the place of interaction 
and the first receiver to be less than double the free mean travel of 
the molecules in the gas. 


FUELS PRODUCTION AND PROPERTIES 
REFER ALSO TO CITATION(S) 2677, 2685, 2694, 4315, 4450, 4525 


2563 (BNWL—2282) High burn-up plutonium isotopic composi- 
tions recommended for use in shielding analysis. Zimmerman, M.G. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Jun 
1977. Contract EY-76-C-06-1830. 29p. Dep. NTIS, PC A03/MF 
AOl. 

Isotopic compositions for plutonium generated and recycled 
in LWR’s were estimated for use in shielding calculations. The 
values were obtained by averaging isotopic values from many 
sources in the literature. These isotopic values should provide the 
basis for a reasonable prediction of exposure rates from the range of 
LWR fuel expected in the future. The isotopic compositions given 
are meant to be used for shielding calculations, and the values are 
not necessarily applicable to other forms of analysis, such as inven- 
tory assessment or criticality safety. 11 tables, 2 figs. 


2564 (IEA—449) Automatic quantitative metallography. Some 
applications. Barcelos, E.J.B.V.; Ambrozio Filho, F.; Cunha, R.C. 
(Instituto de Energia Atomica, Sao Paulo (Brazil). Divisao de Meta- 
lurgia Nuclear). May 1976. 15p. (In Portuguese). (CONF-760765— 
1). Dep. NTIS (US Sales Only), PC AO2/MF AO1. 

From Annual congress of the Brazilian Association of Metals; 
Belo Horizonte, Mines Gerais, Brazil (4 Jul 1976). 

The quantitative determination of metallographic parameters 
is analysed through the description of Micro-Videomat automatic 
image analysis system and volumetric percentage of perlite in nodu- 
lar cast irons, porosity and average grain size in high-density sintered 
pellets of UO2, and grain size of ferritic steel. Techniques adopted 
are described and results obtained are compared with the corre- 
sponding ones by the direct counting process: counting of systematic 
points (grid) to measure volume and intersections method, by utiliz- 
ing a circumference of known radius for the average grain size. The 
adopted technique for nodular cast iron resulted from the small 
difference of optical reflectivity of graphite and perlite. Porosity 
evaluation of sintered UO) pellets is also analyzed. 


2565 (ORNL—S5165) Inspection of high-temperature gas-cooled 
reactor recycle fuel. Pechin, W.H.; Lackey, W.J.; Sease, J.D.; Eath- 
erly, W.P. (Oak Ridge National Lab., Tenn. (USA)). Jun 1977. 
Contract W-7405-ENG-26. 38p. Dep. NTIS, PC A03/MF AOI. 


ERA VOL. 3, NO. 2 


Inspection of recycle fuel for High Temperature Gas-Cooled 
Reactors (HTGRs) involves many operations which, because of the 
high radiation level associated with the presence of **U, must be 
performed in shielded (5 cm of lead) glove boxes containing auto- 
mated sample handling and analysis equipment. Equipment for ob- 
taining representative fuel particle samples and for pneumatically 
transferring particles and fuel rods through long tubes has been 
developed. Schemes for cross checking inspection data were devised 
to determine the accuracy and precision of several analytical tech- 
niques as well as to detect occasional errors in analytical data. The 
density of the particle buffer coating layer was shown to increase 
significantly during deposition of the overlying pyrocarbon coating 
layer. A method was developed for measuring the final buffer 
density to an accuracy of about 0.05 g/cm* while not requiring 
sampling at the buffer stage of the coating operation. Methods using 
high pressure mercury pycnometry were developed to measure both 
the amount of open porosity and the geometric density of low 
temperature isotropic (LTI) coatings. With this technique the LTI 
density can be measured with a precision of about 0.01 g/cm* A 
1500°C gaseous chlorine leaching technique was shown to be useful 
for measuring defective Biso-coated particle fractions for both loose 
particles and particles bonded into fuel rods. An automated particle 
size analyzer suitable for glove box operation was developed with 
the capability for measuring particles at the rate of 1500 per min. 
Successful techniques for measuring particle shape and strength 
were also developed. 16 figures, 5 tables. 


2566 (ORNL/TM—5907) Automatic particle-size analysis of 
HTGR recycle fuel. Mack, J.E.; Pechin, W.H. (Oak Ridge National 
Lab., Tenn. (USA)). Sep 1977. Contract W-7405-ENG-26. 24p. Dep. 
NTIS, PC A02/MF AOl. 

An automatic particle-size analyzer was designed, fabricated, 
tested, and put into operation measuring and counting HTGR recy- 
cle fuel particles. The particle-size analyzer can be used for particles 
in all stages of fabrication, from the loaded, uncarbonized weak acid 
resin up to fully-coated Biso or Triso particles. The device handles 
microspheres in the range of 300 to 1000 ym at rates up to 2000 per 
minute, measuring the diameter of each particle to determine the size 
distribution of the sample, and simultaneously determining the total 
number of particles. 10 figures. 

2567 Process for the preparation of fuel kernels. Chihiro, O.; 
Juno, U. (to Asahi Kasei Kogyo Kabushiki Kaisha). US Patent 
4,036,920. 19 Jul 1977. Filed date 6 May 1976. 12p. 

A process for the preparation of fuel kernels for coated 
particle fuels for use in a er temperature gas-cooled reactor 
comprises granulating a blend of B-1,4-glucan powder, a fissile metal 
compound such as a thorium, uranium or plutonium compound and a 
dispersion medium such as water or an organic solvent; and subject- 
ing the resulting granules to drying-firing to produce small spheres. 
The firing operation in this invention can be easily done as compared 
with that in the conventional process, for example the ion exchange 
resin process. By the process of this invention it is easily possible to 
control the fissile metal content and the bulk density of the fuel 
kernel. 13 claims. 


2568 Kinetics of the elimination of fluorine from uranylfluoride- 
uranium dioxide pellets. Lindman, N. (Kungliga Tekniska Hoegsko- 
lan, Stockholm (Sweden)). J. Nucl. Mater.; 66: No. 1, . 23-36(Apr 
1977). 

Pellets of partly reduced UO2F2 powder, containing 3.2 wt% 
or 150 ppm fluorine, were treated with H2/H2O gas mixtures at 500 
to 1600°C to investigate the kinetics of the fluorine elimination. A 
kinetic expression was developed for fluorine elimination based on 
the assumption that the reaction mechanism involves a reversible 
step. A mathematical model, based on the kinetic expression, was 
developed and the parameters in the kinetic expression were estimat- 
ed. The result predicts a decrease in the rate of reaction that is 
proportional to the square of the fluorine concentration. Relations 
and diagrams, based on the kinetic expression, were developed to 
predict the rate of fluorine elimination during the sintering step in 
the production of UO: nuclear fuel pellets. The value of the minimal 
porosity at different temperatures was determined, below which it is 
impossible to get rid of all the fluorine before the pores are closed. 


2569 Fabrication and properties of particle fuel. Lahr, H. (Gel- 
senberg, Essen, Ger). Kerntechnik; 19: No. 4, 159-164(Apr 1977). 

A wet chemical process is presented for the fabrication of 
particle fuel for LWR’s, FBR’s and HTR’s. The process is simple 
and can easily be automated, thus reducing the radiation exposure of 
the personnel. The nitrates of uranium, plutonium and thorium from 
reprocessing can be used as starting materials. Very little radioactive 
waste is produced. A comparison with pellet fabrication reveals 
technological advantages of the kernel process; depending on the 
basis of reference, cost savings of 12% to more than 30% may be 
achieved. The irradiation behavior of particle columns is, in some 
respect, superior to that of pelletized fuel rods. Therefore, both the 
fabrication method and the particle fuel itself are interesting alterna- 
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tives to the pellet concept for LWR’s and FBR’s under technological 
and economic aspects. 10 refs. 


2570 Irradiation induced creep of ceramic nuclear fuels. Dienst, 
W. (Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 
Material- und Festkoerperforschung). J. Nucl. Mater.; 65: No. 1, 1- 
8(Mar 1977). 

From International conference on measurement of irradiation- 
enhanced creep in nuclear materials; Petten, The Netherlands (5 - 6 
May 1976). 

This contribution gives a review of the experimental results 
and accompanying theoretical considerations. The mechanisms con- 
sidered for irradiation creep are: relaxation of elastic stresses by 
fission spikes, promotion of dislocation slide by thermal spikes, 
preferential, stress-oriented nucleation of dislocation loops and pref- 
erential growth of dislocation loops. A survey over the irradiation 
creep rates attributed to steady-state creep shows d epsilonsub(irr)/ 
dt approximately sigma.F for oxide fuel in the stress and fission rate 
ranges of sigma= 10-50 MN/m? and F=3x10'?-1x10"f/cm*s at 
burnups <3%. There seems to be a continuous increase of the 
irradiation creep rate of oxide fuels with increasing temperature. 
However, that increase cannot be directly interpreted through a 
thermally activated process. It seems that the irradiation creep rate 
will also depend on fuel porosity, on plutonium distribution in 
mechanically blended UQ2-PuOs, but not substantially on the pluto- 
nium content per se. Some results were already given for carbide 
and nitride fuels, which show the irradiation creep rate to be lower 
by about a factor of 10 than for oxide fuel under comparable 
conditions. Primary irradiation creep has been observed up to (3- 
5)x10?* f/cm’ and could prevail up to 1x107° f/cm* 


2571 Creep strain limit experiment. Everett, M.R. (Organiza- 
tion for Economic Co-Operation and Development, Winfrith (UK). 
High Temperature Reactor Project); Gaube, M. (Societe Belge pour 
I'Industrie Nucleaire, Brussels). J. Nucl. Mater.; 65: No. 1, 116- 
130(Mar 1977). 

From International conference on measurement of irradiation- 
enhanced creep in nuclear materials; Petten, The Netherlands (5 - 6 
May 1976). 

A Euratom sponsored irradiation of HTR annular compacts 
manufactured by the Dragon Project and Belgonucleaire has been 
carried out in the BR-2 reactor to support the tubular interacting 
fuel element concept. The purpose of this experiment was the 
investigation of the behaviour of annular compacts under peak 
stresses and peak strain conditions and the study of the failure 
mechanism. The post-irradiation examination showed that the rup- 
ture of the compacts by interaction did not lead to particle breakage 
and that the broken compacts had one fracture only and remained in 
contact with the inner spine. This indicated that no significant 
variations of temperatures and heat split between the two coolant 
surfaces of a tubular interacting fuel element should be expected if 
the compacts happen to break during irradiation. 


2572 Interpreting and predicting irradiation creep by fuel ele- 


ment modelling. Hayns, M.R. (UKAEA Research Group, Harwell. 
Atomic Energy Research Establishment). J. Nuc/. Mater.; 65: No. 1, 
16-23(Mar 1977). 

From International conference on measurement of irradiation- 
enhanced creep in nuclear materials; Petten, The Netherlands (5 - 6 
May 1976). 

In order to provide quantitative predictions of the deforma- 
tion in fuel element cladding it is necessary to take into account 
several coupled mechanisms. In particular void swelling and irradia- 
tion creep components can only be isolated if they are individually 
understood and modelled correctly. The fuel element modelling 
program FRUMP has been used to investigate the contribution from 
void swelling when an appropriately stress dependent model is used. 
The voidage strain can then be isolated and the remaining irrevers- 
ible strains examined to give information on irradiation creep. It is 
emphasized that a proper understanding of the stress effects on void 
swelling is essential for this procedure. 


SPENT FUELS REPROCESSING 
REFER ALSO TO CITATION(S) 2620, 2625, 2627, 2686 


2573 (DP-MS—77-36) Determination of tritium in solutions 
from nuclear fuel reprocessing. Baumann, E.W.; MacMurdo, K.W. 
(Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Lab.). 1977. Contract EY-76-C-09-0001. 7p. (CONF-771031— 
1). Dep. NTIS, PC A02/MF AO1. 

From 21. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, Tennessee, USA (4 Oct 1977). 

A method for determining the tritium content of solutions 
A. high levels of radioactivity was developed. The solutions 
which contain tritium as HTO are decontaminated by deionization 
with a mixture of cation and anion exchange resins (H and OH 
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forms). The HTO concentration in the resulting deionized water is 
then determined by liquid scintillation counting. The method has 
been applied to light-water reactor fuel dissolver solutions and to a 
simulated dissolver solution containing known amounts of uranyl 
nitrate, tritiated water, and fission products from a waste solution 
from Purex processing of defense fuel at the Savannah River Plant. 
Tritium recovery from the simulated dissolver solution was 96 
percent. 


2574 (DPST-LWR—77-2-1) Light water reactor fuel recycle. 
Composite quarterly report, January—March 1977. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 
Jul 1977. Contract EY-76-C-09-0001. 151p. Dep. NTIS, PC A08/MF 
AOl. 

The LWR fuel recycle research and development program 
includes the following categories: economic studies, environmental 
studies, fuel receipt, head-end processes, off-gas treatment, Purex 
process, finishing processes, waste management, environmental ef- 
fects, and safeguards. The status of each is reported. (LK) 


2575 (GA-A—14320) Reprocessing yields and _ material 
throughput: HTGR recycle demonstration facility. Holder, N.; Abra- 
ham, L. (General Atomic Co., San Diego, Calif. (USA)). Aug 1977. 
Contract EY-76-C-03-0167-053. 109p. Dep. NTIS, PC A06/MF 
AOl. 

Recovery and reuse of residual U-235 and bred U-233 from 
the HTGR thorium-uranium fuel cycle will contribute significantly 
to HTGR fuel cycle economics and to uranium resource conserva- 
tion. The Thorium Utilization National Program Plan for HTGR 
Fuel Recycle Development includes the demonstration, on a pro- 
duction scale, of reprocessing and refabrication processes in an 
HTGR Recycle Demonstration Facility (HRDF). This report ad- 
dresses process yields and material throughput that may be typically 
expected in the reprocessing of highly enriched uranium fuels in the 
HRDF. Material flows will serve as guidance in conceptual design 
of the reprocessing portion of the HRDF. In addition, uranium loss 
projections, particle breakage limits, and decontamination factor 
requirements are identified to serve as guidance to the HTGR fuel 
reprocessing development program. (28 tables, 18 figs.) 


2576 (GA-A—14372) Safety aspects of solvent nitration in 
HTGR fuel reprocessing. Wilbourn, R.G. (General Atomic Co., San 
Diego, Calif. (USA)). Jun 1977. Contract EY-76-C-03-0167-053. 36p. 
Dep. NTIS, PC A03/MF AO1. 

Reprocessing of HTGR fuels requires evaporative concentra- 
tion of uranium and thorium nitrate solutions. The results of a bench- 
scale test program conducted to assess the safety aspects of planned 
concentrator operations are reported. 


2577 (GA-A—14452) Design evaluation of the 40-cm (16-inch) 
primary burner system. Rode, J.S. (General Atomic Co., San Diego, 
Calif. (USA)). Jun 1977. Contract EY-76-C-03-0167-053. 156p. Dep. 
NTIS, PC A08/MF AO1. 

An evaluation is given of the design of the existing 40-cm (16- 
in.) engineering-scale primary burner system in the HTGR repro- 
cessing cold pilot plant at General Atomic Co. The purpose of this 
evaluation is to assess the suitability of the existing design as a 
prototype of the HTGR Recycle Demonstration Facility (HRDF) 
primary burner system and to recommend alternatives where the 
existing design is thought to be unsuitable as a prototype. This 
evaluation has led to recommendations for the parallel development 
of two integrated design concepts for a prototype primary burner 
system. One concept utilizes the existing burner heating and cooling 
sub-systems in order to minimize development risk, but simplifies a 
number of other features associated with remote maintenance and 
burner operation. The other concept, which offers maximum cost 
reduction, utilizes direct contact hot gas heating and internal gas 
cooling of the burner, but requires considerable development to 
reduce the risk to acceptable limits. These concepts, as well as other 
design alternatives, are described and evaluated. 


2578 (GA-A—14511) Light Water Reactor fuel reprocessing 
program. Quarterly progress report for the period ending June 30, 
1977. (General Atomic Co., San Diego, Calif. (USA)). Jul 1977. 
Contract EY-76-C-03-0167-062. 49p. Dep. NTIS, PC A03/MF AO1. 

Results are reported of solvent extraction contactor improve- 
ment studies. Standard and modified (82° conical hole or square hole 
burred-corner) nozzle plates were operated in a pulse column with a 
6-ft-long extraction section to measure their efficiency and capacity 
using a Purex flowsheet. Both extraction and solvent wash tests were 
run. A summary statement of bench-scale experiments on solvent 
nitration is included. (DLC) 


2579 (HEDL-TC—902-2) HEDL contribution to SRL fuel re- 
cycle program: quarterly report for April, May, and June 1977, 
Fletcher, J.F. (comp.). (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). Jul 1977. Contract EY-76-C-14-2170. 42p. 
Dep. NTIS, PC A03/MF AO. 
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Work is being done in five LWR categories: economic studies 
(capital cost of 1 MT/day LMFBR fuel fabrication facility); spent 
fuel receipt and storage (fuel failure, radioactivity releases); fuel 
materials preparation (review of safeguards and standards); reduce 
generation of TRU waste (treatment of HEPA filters); and environ- 
mental effects (hydrologic data for WTRAN code and modifications 
to DOSE code). (DLC) 


2580 (IAEA-R—1399-F) Demonstration of an instrumental 
technique in the measurement of solution weight in the accountability 
vessels of a fuel reprocessing plant. Final report for the period 15 
November 1973 - 30 November 1976. Nakajima, K. (International 
Atomic Energy Agency, Vienna (Austria)). Apr 1977. 46p. Dep. 
NTIS (US Sales Only), PC A03/MF AOI. 

Load cells were installed on the input accountability vessel of 
a commercial reactor fuel reprocessing facility to determine if this 
proven principle of mass measurement is in fact ——s in such a 
severe radiation environment over a long period of time. Two other 
locations selected were the plutonium product nitrate solution ac- 
countability vessel and the plutonium product nitrate solution stor- 
age vessel. The latter two environments, while not severely radio- 
active, require a high degree of contamination control. All three 
vessels are of different geometrical configuration and capacity. Each 
vessel was carefully calibrated for volume measurements by adding 
controlled pre-measured increments of water. Measurements were 
made using the conventional dip-tube manometer system and the 
load cell - digital voltmeter. Standard deviation of the measurements 
on the input vessel and the plutonium storage vessel were in both 
cases 0.3%; for the plutonium accountability vessel 1.9%. Measure- 
ments taken of the input vessel during the “cold run” over a six- 
month period using solutions of unirradiated uranium showed a 
standard deviation of 0.4% and a bias of 0.8% in the summer months 
and 0.7% and 0.6% respectively in the winter months FINAL 
STOP CODE. 


2581 (ICP—1123) Technical Division quarterly progress report, 
April 1—June 30, 1977. Slansky, C.M.; Dickey, B.R.; Musgrave, 
B.C.; Rohde, K.L. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Jul 1977. Contract EY-76-C-07-1540. 145p. Dep. NTIS, PC 
A07/MF AO1. 

Fuel Cycle Research and Development: Results are presented 
on the fluidized-bed calcination of high-level radioactive waste from 
reprocessing on the post treatment of the calcine, and on the 
removal of actinide elements from the waste prior to calcination. 
Other projects include the development of storage technology for 
85Kr waste; a study of the hydrogen mordenite catalyzed reaction 
between NO/sub x/ and NHs; the adsorption and storage of '?°I on 
silver exchanged mordenite; physical properties, materials of con- 
struction, and unit operations studies on the evaporation of high- 
level waste; the behavior of volatile radionuclides during the com- 
bustion of HTGR graphite-based fuel; and the use of the uranium- 
ruthenium system in age-dating uranium ore bodies. Special Materi- 
als Production: The long-term management of defense waste from 
the ICPP covers postcalcination treatment of ICPP calcined waste; 
the removal of actinide elements from first-cycle raffinate; the re- 
trieval and handling of calcined waste from ICPP storage vaults; and 
the preparation of the ‘Defense Waste Document”. Process im- 
provements are reported on the Fluorinel headend process for 
Zircaloy-clad fuels and on uranium accountability measurements. 
Other development results cover the process for recovering spent 
Rover fuel, buried pipeline transfer systems, support to the Waste 
Management Program, and effluent monitoring methods evaluation 
and development. Other Projects Supporting Energy Development: 
In this category are studies on nuclear materials security; application 
of a liquid-solid fluidized-bed heat exchanger to the recovery of 
geothermal heat; in-plant reactor source term measurements; burnup 
methods for fast breeder reactor fuels; absolute thermal fission yield 
measurements; analytical support to light water breeder reactor 
development; research on analytical methods; and the behavior of 
environmental species of iodine. 


2582 (KFK—2375, pp 128-143) Development of exhaust air 
filters for reprocessing plants. Furrer, J.; Kaempffer, R. Nov 1976. 
(In German). 

In First semiannual report 1976. 

The higher concentrations of nitric oxides encountered when 
using an iodine sorption filter upstream of the NO: adsorption 
column can be safely controlled by the AC 6120/H: sorption materi- 
al. Hence, as far as the iodine sorption part of the filter is concerned, 
there are no objections against iodine removal from the off-gas 
upstream of the adsorption column, which would return some of the 
eg fission product iodine into the liquid phase. The plant iodine 
ilter in the WAK plant showed a decontamination factor of 10‘ after 
a conversion into iodine compounds of some 60% of the silver 
contained in the impregnation. According to the test results the 
planned iodine filter will meet the leak tightness criteria. Laboratory 
studies of the utilization of the silver content of inorganic iodine 
sorption materials showed a conversion of 37% for type 13 X Ag 
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zeolites, while 95% was attained by AC 6120/H: under the same 
conditions. 


2583 (ORNL/TM—S5878) Impurities that cause difficulty in 
stripping actinides from commercial 
tetraalkylcarbamoylmethylphosphonates. Bahner, C.T.; Shoun, R.R.; 
McDowell, W.J. (Oak Ridge National Lab., Tenn. (USA)). Sep 
1977. Contract W-7405-ENG-26. 24p. Dep. NTIS, PC A02/MF 
A0l. 

Dihexyl{(diethylcarbamoy]!)methy!]phosphonate 
(DHDECMP) in diethylbenzene extracts actinides well from 6 M 
nitric acid solution, but commercially available DHDECMP con- 
tains impurities which interfere with stripping the actinides from the 
organic extract. DHDECMP purified by molecular distillation does 
not contain these impurities, but the pot residue contains increased 
concentrations of them. Heating the purified DHDECMP causes the 
formation of products which interfere with stripping in the same 
way, suggesting that high temperatures employed in the manufacture 
of DHDECMP may produce the offending impurities. These impuri- 
ties can be separated from the heat-decom material or the pot 
residues by dilution with a large volume of hexanes (causing part of 
the impurities to separate as a second liquid phase) followed by 
equilibration of the hexane solution with dilute alkali. After the 
treatment with hexane and dilute alkali, the DHDECMP is readily 
recovered and functions well in the actinide extraction process. 
Dibutyl[(dibutylcarbamoy]l)methyl]-phosphonate (DBDBCMP) and 
di(2-ethylhexy])[(diethylcarbamoy])-methyl]phosphonate 
(DEHDECMP) are purified less effectively by these methods. Simi- 
lar separation methods using diethylbenzene or CCl, as solvent do 
not remove impurities as completely as the hexane process. Impuri- 
ties can also be removed from a benzene solution of the DHDECMP 
pot residue by passing it through a column packed with silica gel or 
diethylaminoethy] cellulose. These impurities have been separated 
into fractions for analytical examination by use of various solvents 
and by column chromatography. Hexyl hydrogen 
[(diethylcarbamoyl)methyl]-phosphonate has been identified tenta- 
tively as a principal objectionable impurity. Dihexyl phosphoric acid 
and possibly dihexylphosphonate have been identified in other frac- 
tions. 


2584 Radiolytic instability of ferrous sulfamate in nuclear pro- 
cess solutions. Bibler, N.E. (E. I. du Pont de Nemours and Co., 
Aiken, SC). Nucl. Technol.; 34: No. 3, 412-415(Aug 1977). 

The radiolytic oxidation of Fe(II) and the destruction of 
sulfamic acid (SA) in feed solutions for solvent extraction purifica- 
tion of 7*7Np and ***Pu from spent nuclear fuels have been investi- 
gated. Cobalt-60 gamma radiolysis of simulated solutions established 
that 100-eV yields for depletion of Fe(II) and SA are 13 and 5.6, 
respectively. Also, the normally occurring components of process 
solutions do not significantly affect these yields. An actual process 
solution was studied in which radiolysis was almost entirely from 
gamma-ray and beta-particle decay of **°U fission products along 
with a small fraction from alpha-particle decay of transuranium 
isotopes. In this solution, G(Fe* ) is 12, which is in good agreement 
with results with simulated solutions. Interpretation of the results 
suggests that Fe(II) not only reduces Np(V) and Pu(IV) but also 
protects the reduced states from reoxidation by radiolytically formed 
intermediates; when Fe(II) is depleted, the reduced states are imme- 
diately oxidized. 


2585 Effects of metal ion impurities on PuQO, dissolution in 
nitric—hydrofluoric acid solution. Tallent, O.K.; Mailen, J.C. (Oak 
Ridge National Lab., TN). Nucl. Technol.; 34: No. 3, 416-419(Aug 
1977). 

, The effects of Cu**, Hg**, Zn**, La**, Ce**, Al*, Put, Th*, 
and Zr** metal ion impurities on PuO: dissolution in 8.0M HNO;— 
0.1M HF solution at 100°C have been investigated. Results based on 
1.0 h of dissolution time show that such metal ions as Al**, Pu*, 
Th*, and Zr*, which form strong fluoride complexes, greatly 
decrease the dissolution rate, whereas such metal ions as Cu**, Hg”, 
Zn**, La**, and Ce*, which form relatively weak fluoride complex- 
es, have little or no effect. Fluorite ion activities in the dissolvents 
were calculated based on an empirical equation, K,a/sub F/ + a/ 
sub f/ — 0.10 y/sub s/ = 0, where Ki, a/sub F/, and y/sub s/ 
denote first metal ion fluoride complex stability constant, fluoride 
ion activity, and stoichiometric fluoride ion activity coefficient, 
respectively. The PuQy dissolution rates were found to increase 
linearly with increase in the calculated fluoride ion activities. 


2586 Solvent performance in THTR nuclear fuel reprocessing. I. 
Calculation of doses received by TBP-n-paraffin extractant in repro- 
cessing THTR fuels applying a Thorex flowsheet. Brodda, B.G.; 
Heinen, D. (Kernforschungsanlage, Juelich, Ger.). Nucl. Technol.; 
34: No. 3, 420-427(Aug 1977). 

The radiolytic load of the 30 vol % tributylphosphate-n- 
paraffin extractant to be used in the Juelich Pilot Plant for Thorium 
Element Reprocessing facility for reprocessing thorium high-tem- 
perature reactor (THTR) fuel elements with high burnup values 
(85,000 MWd/MT of heavy-metal atoms) was calculated. At a 
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radioactivity level of ~ 2000 Ci/I, the effective beta-particle power 
density of the feed solution ranges up to 15 W . 1~*. Most of the 
energy absorbed by the extractant is due to beta radiation (99%). 
About 1% originates from gamma radiation; contributions from 
alpha-particle emitters are negligible. The calculations consider the 
geometric parameters of the applied mixer-settler and the operational 
parameters of the flowsheet. The highest exposure expected will be 
~ 0.2 Wh . I”! when reprocessing fuel with 85,000 MWd/MT 
burnup after a cooling time of 100 days. For an easier comparison of 
the calculated value with other reported values, a coefficient is 
introduced describing the specific exposure of the extractant in terms 
of energy absorption per hour of passing through the contactor at a 
power density of 1 W . I”' in the feed solution. This coefficient is 
independent of such individual flowsheet conditions as heavy-metal 
concentration or power density in the feed solution. Comparison of 
calculated data with other reported data for THOREX and PUREX 
reprocessing runs exhibits only about a four-fold specific load of the 
extractant in case of reprocessing high-burned-up THTR fuel with 
respect to low-enriched low-burned-up light water reactor fuel. This 
underproportional increase is due to the specific fission-product 
spectrum of the investigated THTR fuel arising in the course of its 
reactor residence time. 


2587 Solvent performance in THTR nuclear fuel reprocessing. 
II. On the formation of dibutyl! phosphoric acid by radiolytic and 
hydrolytic degradation of the TBP-n-paraffin extractant. Brodda, 
B.G.; Heinen, D. (Kernforschungsalage, Juelich, Ger.). Nucl. Tech- 
nol.; 34: No. 3, 428-437(Aug 1977). 

Radiolysis and hydrolysis of tributylphosphate (TBP) in n- 
paraffin diluent were investigated under conditions simulating sever- 
al parameters of the THOREX flowsheet for reprocessing thorium 
containing spent nuclear fuel. The solvent (30 vol% TBP-n-paraffin) 
was equilibrated with 0.25 to 3 molar nitric acid, and the organic 
phase was inspected by gas chromatography. Radiolysis in pure 
solvents (30 and 5 vol% TBP-n-paraffin) with doses from 0.5 to 13 
Wh .1-' produces HDBP with G values (TBP-based) of ~ 2 and ~ 
6, slightly decreasing with higher doses. No H2MBP was found. 
Radiolysis in solvent (30 vol% TBP-n-paraffin), equilibrated with 
0.25 to 3 molar nitric acid at a constant dose of 7 Wh . 17’, leads to a 
considerably reduced radiolytic fraction of the total HDBP yield 
with a minimum of ~ 0.3 molar nitric acid in the organic phase (2 
molar in the aqueous phase). Irradiating the solvent (30 vol% TBP- 
n-paraffin), equilibrated with 0.75 molar nitric acid (0.12 molar in the 
organic phase) with doses from 0.5 to 13 Wh. 17}, leads to a mixture 
of hydrolytically and radiolytically formed HDBP, the hydrolytic 
fraction of which raises the total HDBP yield over the radiolytic 
HDBP yield from acid-free solvents up to doses of ~ 3 Wh. 17%. It 
is proposed to denominate TBP degradation product yields accord- 
ing to their origin, hydrolysis or radiolysis (G value), or just by a 
concentration value in case of mixed origin, valid for the experimen- 
tal conditions. 


2588 Risk management and the nuclear fuel cycle. Forrest, B.G. 
(Virginia Electric and Power Co., Richmond). pp 17p, Paper 11 of 
In Executive conference on uranium fuel supply. Hinsdale, IL; 
American Nuclear Society (1977). 

From Conference of the American Nuclear Society; Monte- 
rey, California, United States of America (USA) (24 Jan 1977). 

See CONF-770109—. 

If nuclear fuel is the answer to the future energy crisis, more 
must be done in the area of protecting financial interests. This paper 
discusses what has been done in the area of insurance to protect the 
Owner, processor, vendors, etc. What is available in the insurance 
market is reviewed; the Nuclear Energy Liability Property Insur- 
ance Association is virtually the only nuclear insuror, except for the 
mutual company Nuclear Mutual Limited in Bermuda. Methods 
being used today to insure each phase of the processing for nuclear 
fuel are reviewed next. There are basically three (overlapping) types 
of primary insurance for the fuel cycle: conventional insurance, 
nuclear insurance pools, and Price-Anderson indemnification. There 
is no clearcut assumption of risk because the contract between 
owner, converter, fabricator or reprocessor is usually completed 
before insurance is considered. The need to educate the insurors 
about nuclear matters is emphasized. (DLC) 
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2589 What price Australian uranium. Henderson, I. (Griffith 
Univ., Nathan, Queensland (Australia)). New Sci.; 74: No. 1051, 336- 
337(12 May 1977). 

Australia could well hold the key to the future of nuclear 
power. Of the western world’s reasonably assured resources of low- 
cost uranium (recoverable at less than $15 per pound Us3QOs), 27 per 
cent is found in that country. however, the future of Australia’s 
uranium is in considerable doubt. The doubt arises from the sub- 
stance of the first report of the Ranger Uranium Environmental 
Inquiry, published last October, and the reactions to that report from 
components of Australia’s political system. The report failed to 
satisfy fully either the environmentalists or the strong lobby against 
uranium exports. The governments decision to proceed in the urani- 
um market cannot be implemented without the development of 
further deposits, otherwise there is insufficient uranium. Thus the 
government's decision precedes and pre-empts the inquiry’s second 
report which is imminent. This state of affairs gives rise to confusion 
concerning the future of Australian uranium. 


2590 Public Notice No. 23/77, concerning the application for a 
license to establish a rationalisation syndicate for nuclear fuel supply. 
Bundesanzeiger; 29: No. 57, 3-4(Mar 1977). (In German). 

The public utilities Badenwerk AG, EVS, VEW, ELEK- 
TROMARK (Hagen), Neckarwerke (Esslingen) and TW (Stuttgart) 
applied for a license in order to conclude a syndicate contract 
according to article 5 paragraph 2 and 3 of the Corporation Law. 
The contract provides cooperation in the field of acquisition of 
nuclear fuel. The partners involved founded the ‘Gesellschaft fuer 
Kernbrennstoff mbH (GKB) [Nuclear Fuel Company Limited] with 
a registered seat in Bonn. Essential contents of the contract are given 
in full. 


2591 Foreign uranium sources: status and developments. Patter- 
son, J.A. (Energy Research and Development Administration, 
Washington, DC). pp 26p, Paper 18 of In Executive conference on 
uranium fuel supply. Hinsdale, IL; American Nuclear Society (1977). 

From Conference of the American Nuclear Society; Monte- 
rey, California, United States of America (USA) (24 Jan 1977). 

See CONF-770109—. 

After a brief review of the growth of nuclear power and U 
requirements, separate statements are presented on present and 
planned production, exploration, and government policies for Aus- 
tralia, Canada, South and South West Africa, Niger, Africa, France, 
western Europe, and South America. 15 figs. (DLC) 


2592 U.S. uranium supply and demand overview. Patterson, J.A. 
(Energy Research and Development Administration, Washington, 
DC). pp 14p, Paper | of In Executive conference on uranium fuel 
supply. Hinsdale, IL; American Nuclear Society (1977). 

From Conference of the American Nuclear Society; Monte- 
rey, California, United States of America (USA) (24 Jan 1977). 

See CONF-770109—. 

This paper covers the principal aspects of the U.S. supply and 
demand situation, including U requirements for nuclear plants under 
ERDA enrichment service contracts and forecast additional reac- 
tors, resources, production capability, exploration activity, inven- 
tories, prices, procurement, and foreign supplies. It is concluded that 
in order to fuel all the plants projected in most forecasts solely from 
domestic supplies would require expansion of resources and/or 
demand reduction through reduction of enrichment tails assays or U 
and Pu recycle. 13 figs. (DLC) 


2593 Cost trends. Koch, L.W. (Continental Oil Co., Denver). 
pp 16p, Paper 6 of In Executive conference on uranium fuel supply. 
Hinsdale, IL; American Nuclear Society (1977). 

The U supply outlook is reviewed from a cost standpoint. 
The cost of U as perceived by utility customers and by the mining/ 
milling industry is discussed. Reasons for the increased costs are 
described. The uranium industry is responding to the increased 
demand in the classical supply-demand way. The present down- 


rating of the prospects of nuclear power can hurt, however. 5 figs. 
(DLC) 


2594 Recent legal problems in acquiring nuclear fuel. Barry, 
D.N. III. (Southern California Edison Co., Rosemead, CA). pp 10p, 
Paper 10 of In Executive conference on uranium fuel supply. Hins- 
dale, IL; American Nuclear Society (1977). 

From Conference of the American Nuclear Society; Monte- 
rey, California, United States of America (USA) (24 Jan 1977). 

See CONF-770109—. 

This paper surveys problems encountered by Southern Cali- 
fornia Edison Company in acquiring U concentrates to meet the 
needs of San Onofre Nuclear Generating Station Units 1, 2, and 3. 
References are made to San Onofre, Edison, and San Diego Gas and 
Electric Company in order to illustrate certain legal problems. The 
San Onofre Units are owned 80% by Edison and 20% by San Diego. 
Questions are posed about the traditional fuel procurement practices. 
A subsidiary of Edison, Mono Power Company, locates and delivers 
energy resources for Edison. Mono and Rocky Mountain Energy 
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Company are jointing developing the Bear Creek urnaium mining 
and milling complex. The risk involved in converting a joint venture 
to a partnership is pointed out. The purchasing arrangement in the 
Palo Verde participants is discussed. Market value is used as a basis 
for pricing future U deliveries, but there is no really satisfactory 
method for determining future market value. It is concluded that the 
purchaser of nuclear fuel is faced with legal problems that transcend 
conventional problems of contracts and the commercial code. 


(DLC) 


2595 Procurement mechanisms. White, G. Jr. (Nuclear Ex- 
change Corp., Menlo Park, CA). pp 15p, Paper 12 of In Executive 
conference on uranium fuel supply. Hinsdale, IL; American Nuclear 
Society (1977). 

From Conference of the American Nuclear Society; Monte- 
rey, California, United States of America (USA) (24 Jan 1977). 

See CONF-770109—. 

The shift from buyer to seller dominance in the U market- 
place is pointed out. Conditions for a successful procurement include 
an aggressive buyer position. Contracts and typical terms-conditions 
are next discussed. Finally, the market price and its definition and 
arbitration are considered. (DLC) 


2596 Uranium importation. McLeod, N.B. (NUS Corp., Clear- 
water, FL). pp 17p, Paper 21 of In Executive conference on uranium 
fuel supply. Hinsdale, IL; American Nuclear Society (1977). 

ead Conference of the American Nuclear Society; Monte- 
rey, California, United States of America (USA) (24 Jan 1977). 

See CONF-770109—. 

This paper describes the major factors involved in planning 
for and implementing the importation of foreign uranium for use in 
domestic power reactors. The advantages and extent of foreign 
uranium purchases and the potential availabiity of additional material 
are discussed. Restraints, including those applied by U.S. regulations 
and those imposed by exporting countries, are described. 10 figs. 
(DLC) 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 2581, 5294 


2597 (ANL—77-XX-62, pp 58-62) Global perspective in the 
nuclear fuel cycle. Cooley, C.R. 1977. 

From 16. nuclear engineering education conference on inter- 
national nuclear engineering - development and planning; Argonne, 
Illinois, USA (28 Feb 1977). 

In 16th nuclear engineering education conference on interna- 
tional nuclear engineering: development and planning. 

This summary discusses the management of Yigh-level, tran- 
suranic, and low-level wastes in various countries. Solidification is 
generally the approach being pursued in all countries. (DLC) 


2598 (ARH-LD—152C) Atlantic Richfield Hanford Company 
process technology and process development. Quarterly report, April 
1977—June 1977. (Atlantic Richfield Hanford Co., Richland, Wash. 
(USA)). Aug 1977. Contract EY-76-C-06-1030. 134p. Dep. NTIS, 
PC AO7/MF AOl. 

This quarterly report is the fifth in a series intended to 
provide information on research and engineering activities being 
performed to improve the processing of irradiated reactor fuels, the 
production of plutonium, and the management of resultant chemical 
wastes. 


2599 (ERDA—1537) Waste management operations. Final en- 
vironmental impact statement. (Energy Research and Development 
Administration, Washington, D.C. (USA)). Sep 1977. vp. NTIS, PC 
E08/MF E08. 

Releases to the atmosphere in 1975 resulted in a calculated 
dose commitment to a surrounding population of 668,000 within a 
100-km radius of 115 man-rem, or about 0.15 percent of the dose to 
the same population from natural background radiation. From re- 
leases to the Savannah River via onsite streams in 1975, the calculat- 
ed dose commitment to a water consumer population of 70,000 was 
15.5 man-rem, or about 0.2 percent of the dose to this population 
from natural background radiation. From all SRP releases in 1975, 
the calculated whole-body dose to a hypothetical individual who 
resided at the plant boundary and consumed river water and 0.5 Ib of 
river fish per week was 1.2 mrem, or 1.0 percent of the estimated 
120-mrem dose from natural background radiation in the vicinity of 
the site. The most significant potential effect of plant waste storage 
operations is the exposure of offsite individuals to radiation doses 
from combinations of highly unlikely accidents and failures of 
backup protective devices. Using pessimistic assumptions, the poten- 
tial dose to a hypothetical individual on the Savannah River just 
downstream from the plant was calculated to be a whole body dose 
of 3.9 rem. The emergency dose guideline for the evaluation of 
power reactors given in 10 CFR 100 is 25 rem to the whole body. 
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The potential dose to an individual at the plant boundary from 
atmospheric dispersion after an accident was calculated to be a bone 
dose of 161 rem. The emergency guideline bone dose given in the 
design criteria for new plutonium facilities is 150 rem. 


2600 Nuclear development and radioactive wastes. Alia, P.; 
Scaroni, A. (Centro Informazioni Studi Esperienze, Milan (Italy)). 
Energ. Nucl. (Milan); 24: No. 4, 185-222(Apr 1977). (In Italian). 

A picture, as complete and updated as possible is presented of 
the problem of radioactive wastes, with particular regard to those 
produced by the nuclear power industry. After the identification of 
the main categories of radioactive wastes, the different types of 
treatment and possible disposal of such wastes are described, both in 
connection with what exists nowadays at industrial or pilot plant 
level and what is done in the research and development field. In the 
conclusive part, some brief general considerations are presented to 
focus, also from the strategical-political point of view, the most 
significant aspects of the complex problem of radioactive wastes. 


2601 (ERDA-tr—308) System study. Radioactive wastes in the 
Federal Republic of Germany. SRA 5: methodology and application of 
probabilistic risk analysis. Wingender, H.J. Dec 1976. Translation of 
German report. 123p. Dep. NTIS, PC A06/MF AO1. 

This study deals on a broad basis with the problems connect- 
ed with the accumulation of radioactive wastes in order to prepare a 
waste removal system in the Federal Republic of Germany adjusted 
to future waste volume. It covers the years up until 1990 and 
supplies trend data to the year 2000. A methodology was developed 
for performing probabilistic risk analyses and tested on hypothetical 
reference plants (tank farm, vitrification system). Results of the 
analyses are presented. (DLC) 


2602 Collection of radioactive wastes. Furuhata, T. (Japan Ra- 
dioisotope Association, Tokyo). Proc. Jpn. Conf. Radioisot.; No. 12, 
141-143(Jun 1976). (In Japanese). 

From 12. Japan conference on radioisotopes; Tokyo, Japan 
(26 Nov 1975). 

The wastes from the various institutes using radioisotopes are 
all collected by Japan Radioisotope Association, and disposed in 
Japan Atomic Energy Research Institute on consignment. The 
wastes are classified into eight groups such as combustible matter, 
incombustible matter, etc., and put into the containers lent by JRA. 
They are collected regularly, and sent to the Tokai laboratory of 
JAERI for disposal after the temporary storage in the store house in 
each area. In spite of the increase of wastes year by year, four store 
houses of JRA have already been filled to capacity, and the dispos- 
ing capacity of JAERI has reached the limit. The increase of the 
disposing capacity is now under consideration among the Atomic 
Energy Bureau, JAERI and JRA, and the fruitful results for collect- 
ing the wastes are expected. 


2603 Summary concerning radioactive wastes and its disposal at 
National Institute of Radiological Sciences. Mochizuki, N. (National 
Inst. of Radiological Sciences, Chiba (Japan)). Proc. Jpn. Conf. 
Radioisot.; No. 12, 131-133(Jun 1976). (In Japanese). 

From 12. Japan conference on radioisotopes; Tokyo, Japan 
(26 Nov 1975). 

The use of radioisotope and wastes contain great variety at 
National Institute of Radiological Science where deep and broad 
studies have been developed from the basic-fields to applied fields. 
Radioactive wastes at National Institute of Radiological Science are 
produced from such facilities as radioisotope division, Tissue culture 
division, hot house, training division, the radioisotope center in 
hospital, a-ray division, and cyclotron division. '*Xe gas waste 
which is generated from hospital division is passed through Xe gas 
trap and collected into vinyl bag to wait for decay. High level waste 
solution and organic solvents are classified by properties and sent to 
treating facility after temporary storage in store house, while low 
level waste solution is treated in a waste disposing division to 
discharge. Solid wastes are divided into incombustibles and combus- 
tible and sent to the waste disposing facility after temporary storage. 


2604 Waste management: a definition of the problem. Larson, 
H.J. pp 292-306 of In Nuclear safety, 1975. Hetrick, D.L. (ed.). 
Hinsdale, IL; American Nuclear Society (1975). 

From ANS topical meeting on nuclear safety; Tucson, Arizo- 
na, USA (5 Oct 1975). 

See CONF-751044—. 

Since the LWRs, coupled with breeder reactors, can produce 
enough energy to equal the total U.S. energy consumption in 1974 
for the next 1800 years, the waste problem is worth solving. Areas of 
uncertainty are waste handling, storage, and disposal. Radwaste 
disposal issues are viewed as being: high-level, transuranic, commer- 
cial burial sites, mill tailings, and effluent treatment wastes. Factors 
which contributed to the poor public understanding and acceptance 
of radwaste management are listed. Areas where answers are needed 
are discussed. (DLC) 
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2605 Radioactive waste management in Japan. Kiyose, R. 
(Univ. of Tokyo). pp 315-321 of In Nuclear safety, 1975. Hetrick, 
D.L. (ed.). Hinsdale, IL; American Nuclear Society (1975). 

From ANS topical meeting on nuclear safety; Tucson, Arizo- 
na, USA (5 Oct 1975). 

See CONF-751044—. 

Present status of radioactive waste management in Japan is 
reviewed, and some research and development programs are de- 
scribed. The policies of the Japanese A.E.C. for the problems are 
mentioned briefly. 


2606 Progress toward a policy for waste management. Christen- 
sen, E.L. pp 327-329 of In Nuclear safety, 1975. Hetrick, D.L. (ed.). 
Hinsdale, IL; American Nuclear Society (1975). 

From ANS topical meeting on nuclear safety; Tucson, Arizo- 
na, USA (5 Oct 1975). 

See CONF-751044—. 

The nuclear industry today is following the system of 20-year 
retrievable storage; terminal storage will not be available for some 
time. A Systems Engineering Analysis would assist in the reduction 
of the amount of waste, separation of long-lived isotopes from high- 
level waste, recycling of the nonradioactive components, and devel- 
opment of new materials that would have a long useful life or could 
be easily decontaminated. This would require the ability to measure 
fissile contents at the 10 nCi/g level. It is felt that the problem of 
radwaste disposal in the U.S. will never be settled on a technical 
basis, because of the innumerable political and emotional critics, 
although the U.S. has many areas with dry geological features in 
which waste storage would be analogous to the ore deposit in the 
Oklo phenomenon. (DLC) 


2607 Waste management ‘75. Post, R.G. (ed.). Tucson, AZ; 
University of Arizona (1975). 280p. (CONF-750321—). 

From Conference on waste management 75; Tucson, Arizona, 
USA (24 Mar 1975). 

This symposium was mainly concerned with high-level 
wastes, with some reports on alpha wastes and low-level wastes. 
Eleven papers are included together with reports on five workshops 
on solidification, ultimate disposal, transuranium waste disposal, rad- 
waste design and experience, and nuclear public information and 
participation. Separate abstracts were prepared for ten of the papers; 
the remaining paper was previously abstracted. (DLC) 


2608 Nuclear waste steam plant concept. Safonov, G. (R and D 
Associates, Pacific Palisades, CA). pp 100-121 of In Waste manage- 
ment ‘75. Post, R.G. (ed.). Tucson, AZ; University of Arizona 
(1975). 

A feasibility study was conducted on the design of a military 
5-MW plant which would produce 350°F saturated steam from 
canisters of solidified radioactive waste. Such a 5-MW plant could be 
built for a cost of approximately $1.8 M and would save approxi- 
mately 1.5 million gallons of fuel oil per year. (DLC) 


2609 Fuel cycle wastes: the Canadian program. Mayman, S.A.; 
Morgan, W.W. (Atomic Energy of Canada Ltd., Pinawa, Manitoba). 
pp 138-152 of In Waste management '75. Post, R.G. (ed.). Tucson, 
AZ; University of Arizona (1975). 

AECL is developing an alternative to water bays for retriev- 
able surface storage. The main thrust of the program, however, is in 
the direction of geologic storage. Initially, at least, these facilities 
will have to provide for relatively easy retrieval. A facility should be 
licensed and available for industrial scale storage by the end of the 
20th century. Within the context of Canadian requirements, this 
timing is entirely satisfactory. 


2610 Beneficial utilization of nuclear waste products. Dix, G.P. 
(Energy Research Development, Washington, DC). pp 153-176 of In 
Waste management ‘75. Post, R.G. (ed.). Tucson, AZ; University of 
Arizona (1975). 

A sufficient supply of isotopes exists to conduct demonstra- 
tional experiments in the 1975-1980 time frame to stimulate a market 
for waste products. A large potential market exists for a number of 
waste products, measured in terms of billions of dollars. Actinide by- 
products can become a feed stock for producing other energy 
producing isotopes by neutron irradiation whose value may exceed 
that of the fission products. Commercial reprocessors will not invest 
in the extraction and separation of isotopes from the waste stream 
until a proven market has evolved. Economic studies must be 
performed to establish the trade-offs between the beneficial use or 
disposal of wastes. Fundamental to these studies are process econom- 
ics, safety analyses applications studies, and market analyses, both 
domestic and foreign. Regardless of the degree of beneficial utiliza- 
tion of wastes, some residual material from wastes not utilized and 
spent by-products after utilization will have to undergo ultimate 
disposal. Isotopic waste products have the potential for solving a 
number of societal and national security problems and represent a 
unique source of energy and materials. 


FISSION FUELS 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 2573, 4497 


2611 (AAEC/E—394) Liquid wastes from mining and milling 
of uranium ores: a laboratory study of treatment methods. Ryan, R.K.; 
Alfredson, P.G. (Australian Atomic Energy Commission Research 
Establishment, Lucas Heights). Oct 1976. 43p. Dep. NTIS (US Sales 
Only), PC A03/MF AO1. 

Methods of reducing the concentration of contaminants in 
mine water and in the acidic raffinate from uranium milling oper- 
ations have been studied. Lime, limestone, caustic soda and lime- 
soda ash mixtures were compared as reagents for neutralising raffin- 
ates and for removing amines and heavy metals including radium 
from solution. All methods of neutralisation reduced contaminant 
levels significantly. Two-stage neutralisation using limestone in the 
first stage to pH 4, followed by second stage lime treatment appears 
to be an economically attractive approach. This method usually gave 
the lowest residual radium concentration provided the solids from 
the first stage were not removed before adding lime. Radium can be 
further removed from neutralised raffinates or from mine water 
conditioned with sulphate by the addition of barium chloride to co- 
precipitate the sulphates of barium and radium. The concentration of 
radium was readily reduced to less than 3 pCi 1~' by adding 10 mg 
Ba |"! raffinate. For mine waters conditioned to 0.01 M in sulphate, 
barium additions of 20 mg 1” were required to attain the same 
radium concentrations. Adsorption on barytes was also effective in 
removing radium from conditioned mine water and neutralised raf- 
finates. 


2612 (ARH-SA—263) Bidentate organophosphorus extractants: 
purification, properties and applications to removal of actinides from 
acidic waste solutions. Schulz, W.W.; MclIsaac, L.D. (Atlantic Rich- 
field Hanford Co., Richland, Wash. (USA)). May 1977. Contract 
EY-76-C-06-2130. 61p. (CONF-770907—5). Dep. NTIS, PC A04/ 
MF AOI. 

From International solvent extraction conference; Toronto, 
Canada (9 Sep 1977). 

At both Hanford and Idaho, DHDECMP (dihexyl-N, N- 
diethylcarbamylmethylene phosphonate) continuous counter-current 
solvent extraction processes are being developed for removal of 
americium, plutonium, and, in some cases, other actinides from 
acidic wastes generated at these locations. Bench and, eventually, 
pilot and plant-scale testing and application of these processes have 
been substantially enhanced by the discovery of suitable chemical 
and physical methods of removing deleterious impurities from tech- 
nical-grade DHDECMP. Flowsheet details, as well as various prop- 
erties of purified DHDECMP extractants, are enumerated. 


2613 (CEA-N—1955) Destruction of contaminated metallic 
sodium wastes by reaction on alcohol and hydrolysis. Brault, A.; 
Bruneau, C.; Chevalier, G.; Kerfanto, M. (CEA Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de Protec- 
tion). Feb 1977. 80p. (In French). Dep. NTIS (US Sales Only), PC 
AOS/MF AOl1. 

The reactions of metallic sodium with organic compounds 
have been reviewed in the light of the problem. An experimental 
investigation is then described. It shows that metallic sodium can be 
changed into an alcoholate, then into a soda aqueous solution with 
conditions allowing to master the reaction velocity. Sodium reacts 
on the chosen alcohol, monoethyl ether diethylene glycol in the 
presence of xylene. The alcoholate thus formed is hydrolysed on 
removal of xylene by distillation. The alcohol set free is separated 
from soda aqueous phase by addition of an organic solvent and 
decantation. The alcohol and the solvents are regenerated and 
recycled. 


2614 (CONF-770907—3) Bidentate organophosphorus com- 
pounds as extractants from acidic waste solutions: a comparative and 
systematic study. Shoun, R.R.; McDowell, W.J.; Weaver, B. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 3lp. Dep. NTIS, PC A03/MF AO1. 

From International solvent extraction conference; Toronto, 
Canada (9 Sep 1977). 

A comparative study has been made of several bidentate 
organophosphorus compounds. Tetraalkyl 
carbamoylmethylphosphonates and tetraalkylalkyl diphosphonates 
were tested for their ability to extract americium from nitric acid. 
Aromatic, aliphatic, and mixed diluents were compared as to the 
effect on extraction behavior, aqueous-phase solubility, and organic- 
phase solubility. Reagent and acid dependences are presented for 
selected compounds. 


2615 (DP—1448) Evaluation of concrete as a matrix for solidi- 
fication of Savannah River Plant waste. Stone, J.A. (Du Pont de 
Nemours (E.I.) and Co., Aiken, $.C. (USA). Savannah River Lab.). 
Jun 1977. Contract EY-76-C-09-0001. 116p. Dep. NTIS, PC A07/ 
MF AOl1. 
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The properties of concrete as a matrix for solidification of 
Savannah River Plant (SRP) high-level radioactive wastes were 
studied. In an experimental, laboratory-scale program, concrete 
specimens were prepared and evaluated with both simulated and 
actual SRP waste sludges. Properties of concrete were found ade- 
quate for fixation of SRP wastes. Procedures were developed for 

reparation of simulated sludges and concrete-sludge castings. Ef- 
ects of cement type, simulated sludge type, sludge loading, and 
water content on concrete formulations were tested in a factorial 
experiment. Compressive strength, leachability of strontium and 
plutonium, thermal stability, and radiation stability were measured 
for each formulation. From these studies, high-alumina cement and a 
portland-pozzolanic cement were selected for additional tests. Incor- 
poration of cesium-loaded zeolite into cement-sludge mixtures had 
no adverse effects on mechanical or chemical properties of waste 
forms. Effects of heating concrete-sludge castings were investigated; 
thermal conductivity and DTA-TGA-EGA data are reported. For- 
mulations of actual SRP waste sludges in concrete were prepared 
and tested for compressive strength; for leachability of %Sr, '°7Cs, 
and alpha emitters; and for long-term thermal stability. The radioac- 
tive sludges were generally similar in behavior to simulated sludges 
in concrete. 37 tables, 34 figures. 


2616 (DP-MS—77-23) Plan for solidification of Savannah River 
Plant high-level waste. Jennings, A.S. (Du Pont de Nemours (E.1.) 
and Co., Aiken, S.C. (USA). Savannah River Lab.). 1977. Contract 
EY-76-C-09-0001. 3lp. (CONF-771102—4). Dep. NTIS, PC A03/ 
MF AO1. 

From 20. annual AICHE meeting; New York, New York, 
USA (13 Nov 1977). 

The plan for the long-term management of Savannah River 
Plant high-level waste, now stored as alkaline salt and sludge in large 
underground tanks, is to convert this waste to a high integrity solid 
for shipment to a Federal repository. The reference process consists 
of the following steps: hydraulic removal of waste from tank, 
separation of sludge and dissolved salt, decontamination of dissolved 
salt by ion exchange, incorporation of sludge and ion exchange 
eluate into borosilicate glass, evaporation of decontaminated salt 
solution, shipment of doubly encapsulated glass canisters, and stor- 
age of decontaminated salt cake. 12 figures, 5 tables. 


2617 (EUR—5527) Removal of actinides from high activity 
wastes by solvent extraction: outline of the research work at Ispra 
J.R.C. laboratories. Mannone, F. (Commission of the European 
Communities, Ispra (Italy). Joint Research Centre). Jul 1976. 42p. 
Dep. NTIS = Sales Only), PC A03/MF AOl1. 

The development of an advanced waste management alterna- 
tive such as the actinide nuclear incineration requires an almost 
quantitative removal of actinides from waste streams. Within the 
framework of the Ispra JRC Waste Disposal R and D programme, 
actinide separation studies were directed towards solvent extraction 
and precipitation methods. To develop a tentative waste partitioning 
flow-sheet based on solvent extraction, two conceptual process flow- 
sheet for actinide removal were evaluated on the basis of the 
currently used actinide recovery processes, i.e. removal after waste 
adjustment to low-acidity conditions and direct actinide removal 
from acidic wastes, as they are generated in actual reprocessing 
plants. No improvements have been devised for actinide recoveries 
within the conventional Purex reprocessing operations and a cur- 
rently agreed value has been assumed for neptunium recovery 
(90%). According to these basic orientations some organic extrac- 
tants have been selected for testing as promising candidates for waste 
partitioning and laboratory studies, designed to develop a satisfac- 
tory partitioning flow-sheet, have been proposed and described. 


2618 (HEDL-SA—1235) Volume reduction options for the 
management of low-level radioactive wastes. Clark, D.E.; Lerch, R.E. 
(Hanford Engineering Development Lab., Richland, Wash. (USA)). 
1977. Contract EY-76-C-14-2170. 3p. Dep. NTIS, PC AOS/MF AOI. 

his paper examines volume reduction options that are now 
or soon will be available for low-level wastes. These wastes general- 
ly are in the form of combustible solids, noncombustible solids, and 
wet wastes (solid/liquid). Initially, the wastes are collected and 
stored onsite. Preconditioning may be required, e.g., sorting, shred- 
ding, and classifying the solids into combustible and noncombustible 
fractions. The volume of combustible solids can be reduced by 
compaction, incineration/pyrolysis, acid digestion, or molten salt 
combustion. Options for reducing the volume of noncombustible 
solids include compaction, size reduction and decontamination, melt- 
down-casting, dissolution and electropolishing. Burnable wet wastes 
(e.g., Organic wastes) can be evaporated or combusted; nonburnable 
wet wastes can be treated by various evaporative or nonevaporative 
processes. All radioactive waste processing operations result in some 
equipment contamination and the production of additional radioac- 
tively contaminated wastes (secondary wastes). 23 figures. 


2619 (HEDL-SA—1244) Treatment and immobilization of in- 
termediate level radioactive wastes. Lerch, R.E.; Greenhalgh, W.O.; 
Partridge, J.A.; Richardson, G.L. (Hanford Engineering Develop- 
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ment Lab., Richland, Wash. (USA)). 1977. Contract EY-76-C-14- 
2170. 54p. (CONF-770512—20). Dep. NTIS, PC A04/MF AOl. 

From Symposium on management of low level radioactive 
waste; Atlanta, Georgia, United States of America (USA) (23 May 
1977). 

This paper discusses a new program underway to develop 
and demonstrate treatment and immobilization technologies for in- 
termediate level wastes (ILW) generated in the nuclear fuel cycle. 
Initial work has defined the sources, quantities and types of wastes 
which comprise ILW. Laboratory studies are underway to define 
treatment technologies for liquid IL.W which contains volatile con- 
taminants and to define immobilization parameters for the residues 
resulting from treatment of ILW. Immobilization agents initially 
being evaluated for the various residues include cement, urea-formal- 
dehyde, and bitumen although other immobilization agents will be 
studied. The program also includes development of acceptable test 
procedures for the final immobilized products as well as develop- 
ment of proposed criteria for storage, transportation, and disposal of 
the immobilized ILW. 20 figures, 10 tables. 


2620 (ICP—1119) Airborne elemental iodine loading capacities 
of metal zeolites and a method for recycling silver zeolite. Thomas, 
T.R.; Staples, B.A.; Murphy, L.P.; Nichols, J.T. (Allied Chemical 
Corp., Idaho Falls, Idaho (USA). Idaho Chemical Programs - Oper- 
ations Office). Jul 1977. Contract EY-76-C-07-1540. 42p. Dep. NTIS, 
PC A03/MF AO1. 

Several metal-exchanged zeolites were tested to determine 
their elemental-iodine loadings in airstreams. Only silver-exchanged 
zeolite had a high chemisorption capacity for idoine. A method for 
regenerating and recycling iodine-loaded silver-exchanged zeolite 
was developed. In conjunction with regeneration, lead-exchanged 
zeolite was developed for final collection and storage of iodine. Full- 
scale application of adsorbent technology for iodine recovery from 
the DOG of LWR reprocessing plants was evaluated. 12 tables, 12 
figures, 15 references. 


2621 (KFK—2255, pp v) Solidification of high-level radioactive 
waste. Scheffler, K. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Abt. zur Behandlung Radioaktiver Abfaelle). Aug 1976. (In 
German). 

In Compilation of papers for the Ist status report of the 
project ‘reprocessing and waste treatment’, November 17th, 1975. 

A survey is given of development work in the laboratory for 
the vitrification of highly radioactive wastes within the framework 
of the VERA project. One particular main topic is the development 
and investigation of the boron silicate matrix with regard to process- 
ing and safety problems. Examples are given of this. Finally, the 
technological development of the VERA process is briefly dealt 
with. 


2622 (KFK—2255, pp v) Status and goals of the project fuel 
reprocessing and radioactive waste treatment (PWA, Kernforschungs- 
zentrum Karlsruhe). Kroebel, R. (Kernforschungszentrum Karlsruhe 
(Germany, F.R.). Projekt Wiederaufarbeitung und Abfallbehand- 
lung). Aug 1976. (In German). 
In Compilation of papers for the Ist status report of the 
project ‘reprocessing and waste treatment’, November 17th, 1975. 
he reasons for reprocessing are presented in the introduction 
and the necessity of the processing of LWR fuels is emphasized. The 
organisation of the total institutions taking part in the whole project 
‘Disposal of waste from the nuclear fuel cycle of the LWR line’, as 
well as the planned division of tasks are explained in a further 
section. The author then describes the set-up of the project repro- 
cessing and waste treatment (PWA), whereby the personnel situa- 
tion, the goals of the PWA for the planning phase of the large plant 
to be erected, the cooperation with external research facilities, the 
working fields within the framework of the research and develop- 
ment programme (R+D studies), projecting and building of pilot 
plants and test stands are individually gone into. It is estimated that 
the German reprocessing plant for LWR fuels will go into operation 
in about 1985. 


2623 (KFK—2418) Incineration plant for radioactive waste at 
the Nuclear Research Center Karlsruhe. Baehr, W.; Hempelmann, 
W.; Krause, H. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Abt. zur Behandlung Radioaktiver Abfaelle; Kernforschungs- 
zentrum Karlsruhe (Germany, F.R.). Abt. 
Dekontaminationsbetriebe). Feb 1977. 30p. (CONF-760944—5). 
Dep. NTIS (US Sales Only), PC A03/MF AO1. 

From IEEE-ASME joint power generation conference; Buf- 
falo, New York, United States of America (USA) (19 Sep 1976). 

In 1971 a large incineration plant started operation in the 
Nuclear Research Center Karlsruhe. This plant is serving for routine 
incineration of up to 100 kg of combustible radioactive solids or 40 1 
of contaminated organic liquids and oils per hour. A dry off-gas 
cleaning system has been developed for this installation in which the 
flue gases are cleaned by ceramic filter candles. After passing the 
filtering system and cooling the off-gas is discharged directly 
through a stack. The activity concentration in the off-gas is mea- 
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sured by a continuous monitoring system. The ashes arising from the 
incineration are mixed with cement grout and filled into 200 | drums. 
By this way approximately one drum of fixed ashes results from 100 
drums of combustible wastes. During the first four years of oper- 
ation, more than 4,000 m* of combustible solids and about 60 m* 
organic solvents have been incinerated in the plant. The operating 
experiences are presented. 


2624 (MLM—2445) Decontamination of HEPA filters: April— 
June 1977. Luthy, D.F.; Lewis, E.L. (Mound Lab., Miamisburg, 
Ohio (USA)). 22 Sep 1977. Contract EY-76-C-04-0053. 18p. Dep. 
NTIS, PC A02/MF AO1. 

Efforts this past quarter were directed toward the determina- 
tion of dissojution parameters in various reagents of PuOz, PuOo- 
UO: solid solution, and AmO2-PuO2. The reagents used were var- 
ious concentrations of HNOs:-HF-H2SO.,, HNOs-HF, HNOs- 
(NH4)2Ce(NOs)e, and HNOs-H2SOg. In one series of tests, simulated 
contaminated HEPA filter media were used. This material was 
prepared by mixing shredded filter media with actinide oxides. In 
another series, actual HEPA glovebox filter media contaminated 
with PuO2 were used. Fusion tests were also completed using 
simulated PuO2 contaminated filter media. Both NazCOs and 
NazCOs-K NOs were investigated as possible fusion agents. 


2625 Vitrification of fission product solutions in France. Bon- 
niaud, R. (Commissariat a l'Energie Atomique de Marcolue Service 
des Ateliers-Pilotes, France). Nucl. Technol.; 34: No. 3, 449-460(Aug 
1977). (In French). 

The current approach in France to the problem of waste 
management of the solutions of concentrated fission products from 
fuel reprocessing is solidification by vitrification. The solidification 
processes utilized are a batch process, in-pot vitrification, and a 
continuous process, a rotary kiln calciner. Generally, a silicate glass 
that is more stable than the phosphate is used. The problem of 
separation of a molybdate phase at high fission product concentra- 
tion is reduced by an increase in B2O3 concentration. For wastes 
from a U-Mo fuel that contains 100 g/l of molybdenum, phase 
separation is reduced by addition of AlsOs. Leach rates for the 
borosilicate glass were studied, and rates of 10~* to 10°® g/cm? per 
day were measured as a function of Na2O concentration. Plutonium 
leach rates were measured as a function of NazO concentration. 
Plutonium leach rates were measured as 10~* to 10°? g/cm? per day 
and **1Am was 8 x 10°° g/cm? per day after 110 days of leaching. 
Stability of the glasses to alpha-particle radiation damage was simu- 
lated for a storage period of 10 to 1000 yr. These samples indicated 
only a slight change in viscosity as a result of these simulation 
studies. 


2626 Calculation of activity and radiation conditions in ion 
exchange facilities for purification of contaminted water. Eschner, G.; 
Fiebig, C. (VEB Kombinat Kraftwerksanlagenbau, Berlin (German 
Democratic Republic)); Krueger, F.W. (Staatliches Amt fuer Atom- 
sicherheit und Strahlenschutz, Berlin (German Democratic Repub- 
lic)). Kernenergie; 20: No. 5, 133-136(May 1977). (In German). 

A computer program for determinig the activity and radiation 
conditions in a multistage ion exchange facility is described. The 
results of a certain numerical case are presented and discussed. 


2627 Removal of iodine from reactor fuel solutions as insoluble 
Pdlz. Mailen, J.C.; Horner, D.E. (Oak Ridge National Lab., TN). 
Nucl. Technol.; 33: No. 3, 260-263(May 1977). 

Removal of iodine from reactor fuel solutions by addition of 
hydroxylamine nitrate to cause precipitation of insoluble Pdl2 has 
been demonstrated. Iodine removals of ~ 99% from reactor fuel 
solutions were achieved. The Pdl2 product is very insoluble and may 
be a suitable form for long-term iodine storage. 


2628 Facility for the separation of krypton and recuperation of 
xenon. Boell-Djoa, S.H. (Leybold-Heraeus, Cologne, Ger). Kerntech- 
nik; 19: No. 4, 165-170(Apr 1977). 

A facility is described by means of which the fission inert 
gases krypton 85 and xenon from spent fuel particles can be separat- 
ed by fractionated freezing-out and subsequent distillation to such an 
extent that the xenon contains less than 1 ppb krypton 85. Then, in 
accordance with the stringent regulations, the krypton can be con- 
veyed to definitive storage in special bottles, whereas the xenon can 
be released for industrial uses. 2 refs. 


2629 Experiences in the treatment of radioactive wastes. 
Krause, H. (Ges fuer Kernforsch, Karlsruhe, Ger). Kerntechnik; 19: 
No. 4, 171-179(Apr 1977). 

Low and medium level wastes have been routinely treated for 
many years at the technical scale with good success and processed to 
products safe for final storage so that inadmissible contamination of 
the environment whatsoever has not occurred. In the majority of 
cases the maximum permissible values were not reached by far. The 
treatment of highly active and wastes has not yet been demonstrated 
at the technical scale because these accumulate to a larger extent 
only in a further developed nuclear technology. The methods devel- 
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oped for this have proved their feasibility and reached such a degree 
of maturity that it can be assumed that they will be available to the 
extent and at the time given by the general development of nuclear 
technology. 22 refs. 


2630 Studies on the thermal stability of bitumen-salt mixtures. 
Zeger, J.; Knotik, K. (Oesterr Studienges fuer Atomenergie, Vienna, 
Austria). Kerntechnik; 19: No. 4, 188-195(Apr 1977). 

Low to medium level wastes generated in nuclear power 
stations and in fuel reprocessing plants can be converted to solid 
form for final storage by mixing of the wastes, after drying if 
necessary, with molten bitumen. In continuation of already published 
studies, further knowledge on the behvior of bitumen/inorganic salt 
mixtures under thermal stress has been gained in a series of thermo- 
gravimetric and thermoanalytic studies. The results show that only 
strongly oxidising salts, like nitrates and nitrites, have an adverse 
effect on the thermal stability of the bitumen. This adverse effect 
may be enhanced by certain heavy metal ions. 2 refs. 


2631 Solidification of liquid radioactive wastes using screw ma- 
chines. Chem. Ind. (Duesseldorf); 29: No. 1, 43-45(1977). (In 
German). 

A method is described for solidification of slightly and 
medium-active liquid wastes where screw machines with two or 
more shafts are used. The matrix material is bitumen and/or plastic. 
Evaporation capacity for 6 machine types, sludge concentration, 
bitumen quantity, throughput, and storage volume produced per 
hour are given in the form of tables. Radiation intensity, transport 
risks, burnability, tendency of explosion, and properties of the stored 
material are briefly mentioned. 


2632 Waste incinerator. Mallek, H.; Jablonski, W.; Augustin, 
F. (to Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.)). 
German(FRG) Patent 2,444,125/B/. 21 Oct 1976. 4p. (In German). 

The device refers to incinerators, especially for radioactive 
waste. In order to be sure that all waste gases are burnt without 
polluting the environment, the incinerator which is equipped with a 
pre- and an after-burning-chamber should have the following charac- 
teristics: a) Conducting devices divide up the after-burning chamber; 
b) openings for fresh air are provided on these devices; c) in the 
(escape) flue room there are filters arranged in front of the flue. Thus 
a complete burning is achieved with only very little ash. 


2633 Volume reduction ratio of radioactive solid waste. Ma- 
chida, C. (Japan Atomic Energy Research Inst., Tokai, Ibaraki. 
Tokai Research Establishment). Hoken Butsuri; 11: No. 3, 211- 
215(Sep 1976). (In Japanese). 

A theoretical explanation and the experimental results of the 
volume reduction ratio in incineration and compression are present- 
ed for low level solid waste treatments. The volume reduction ratio 
of the combustibles by incineration can be expressed as the product 
of the weight reduction ratio and the reverse ratio of bulk densities 
before and after treatment. The weight reduction ratio is the most 
important factor in the process. The volume reduction ratio by 
compression is represented only by the reverse ratio of thetwo bulk 
densities, because the weight reduction is not involved. The bulk 
density of a compressed waste decreases due to its elasticity when 
the mechanical compression is removed. The preventive measures 
against volume restoration should be taken to retain the effect of 
volume reduction. 


2634 Treatment of radioactive wastes. Machida, C. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Research 
Establishment). Proc. Jpn. Conf. Radioisot.; No. 12, 139-140(Jun 
1976). (In Japanese). 

From 12. Japan conference on radioisotopes; Tokyo, Japan 
(26 Nov 1975). 

Japan Atomic Energy Research Institute (JAERI) is equipped 
with such atomic energy facilities as a power test reactor, four 
research reactors, a hot laboratory, and radioisotope-producing fac- 
tory. All the radioactive wastes but gas generated from these facili- 
ties are treated by the waste treatment facilities established in 
JAERI. The wastes carried into JAERI through Japan Radioisotope 
Association are also treated there. Low level water solution is 
treated with an evaporating apparatus, an ion-exchange apparatus, 
and a cohesive precipitating apparatus, while medium level solution 
is treated with an evaporating apparatus, and low level combustible 
solid is treated with an incinerating apparatus. These treated wastes 
and sludges are mixed with Portland cement in drum cans to solidify, 
and stored in a concrete pit. The correct classification and its 
indication as well as the proper packing for the wastes are earnestly 
demanded by the treatment facilities. 


2635 Treatment of short-lived radioactive wastes. Yamaguchi, 
C. (National Lab. for High Energy Physics, Oho, Ibaraki (Japan)). 
Proc. Jpn. Conf. Radioisot.; No. 12, 134-138(Jun 1976). (In Japanese). 


From 12. Japan conference on radioisotopes; Tokyo, Japan 
(26 Nov 1975). 
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Recently short life nuclides have come to be utilized increas- 
ingly as diagnostic radioisotopes, and Tc-99m (half-life; 6.05 hours) 
and Ga-67 (half-life 7.79 hours) are replacing the most nuclides 
fomerly used in vivo test. Such development of radioactive products 
inevitably causes the rapid increase of their wastes. At present, the 
radioactive wastes produced by hospitals and university laboratories 
in Japan are collected by the Japan Radioisotope Association, and 
treated by the Japan Atomic Energy Research Institute. These 
wastes are divided into combustibles and incombustibles to store in 
the store house in the Japan Atomic Energy Research Institute. The 
present law in Japan contains the contradiction which treats the 
matter with one several millionth of radioactivity after decay same 
as the original radioactive matter. Thus solid must be stored perma- 
nently, while gas and liquid can be discharged after dilution. 


2636 Seminar on the bituminization of low and medium level 
radioactive wastes. Paris; Organization for Economic Co-Operation 
and Development (1976). 252p. (In French and English). (CONF- 
760587—). 

From NEA seminar on the bituminization of low and medium 
level radioactive wastes; Antwerp, Belgium (18 May 1976). 

Separate abstracts were prepared for five of the ten papers; 
the others were previously abstracted in ERA. Panel discussions and 
discussions at the end of most papers are included. (DLC) 


2637 Bituminization of radioactive waste solutions at Euroche- 
mic. Eschrich, H. (Eurochemic, Mol, Belgium). pp 26-46 of In 
Seminar on the bituminization of low and medium level radioactive 
wastes. Paris; Organization for Economic Co-Operation and Devel- 
opment (1976). 

From NEA seminar on the bituminization of low and medium 
level radioactive wastes; Antwerp, Belgium (18 May 1976). 

See CONF-760587—. 

The Eurochemic Company has built a bituminization plant to 
solidify in the coming years the various medium-level waste solu- 
tions originating from the chemical decladding of nuclear fuels and 
other nuclear fuel reprocessing operations. The paper gives charac- 
teristic data on the liquid wastes to be solidified and describes the 
procedures and the main equipment used in the bituminization pro- 
cess. The layout of the bituminization plant is presented. Further- 
more some results of studies, related to the realization of the 
medium-level waste bituminization project, are reported. 


2638 Commissioning and start-up tests of Eurochemic’s waste 
bituminization facility. Demonie, M. (Eurocheric, Mol, Belgium). 
pp 56-76 of In Seminar on the bituminization of low and medium 
level radioactive wastes. Paris; Organization for Economic Co- 
Operation and Development (1976). 

From NEA seminar on the bituminization of low and medium 
level radioactive wastes; Antwerp, Belgium (18 May 1976). 

See CONF-760587—. 

This paper describes the commissioning tests of the Eurobi- 
tum Facility performed during the period October 1974—December 
1975 and the startup experience gained during the period December 
1975—April 1976. 


2639 Review of the research and developmental work and expe- 
riences on the bituminization of radioactive wastes in Japan. Segawa, 
T. (Power Reactor and Nuclear Fuel Development Corp., Tokai, 
Japan); Kadoya, S.; Matsumoto, A. pp 158-184 of In Seminar on the 
bituminization of low and medium level radioactive wastes. Paris; 
Organization for Economic Co-Operation and Development (1976). 

Efforts of development and improvement of the bituminiza- 
tion of radioactive wastes have been made by a few groups for the 
past ten and more years in Japan. A new approach to incorporation 
of radioactive sludges into emulsified asphalts by addition of a 
surfactant has been studied and the leachability of solidified products 
has been examined. Some developmental work of the bituminization 
of the evaporator concentrates expected from a repocessing plant 
has been made and evaluation tests on the solidified products have 
been carried out. Incorporation into bitumen of the radioactive 
wastes arising at the JMTR has been practiced for three years. 


2640 Review of the research and development work and experi- 
ence in the field of bituminization in the member countries of the 
Council for Mutual Economic Assistance. Malasek, E. (Czechoslovak 
Atomic Energy Commission, Prague); Kulichenko, V.V. pp 185-193 
of In Seminar on the bituminization of low and medium level 
radioactive wastes. Paris; Organization for Economic Co-Operation 
and Development (1976). 

This review paper describes briefly the research and develop- 
ment work carried out in the member countries of the Council for 
Mutual Economic Assistance in connection with the development of 
the bitumization process for the solidification of radioactive wastes. 
Operational techniques and developed equipment are described and 


the principles of safe disposal of bituminous products are summa- 
rized. 
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2641 Method of processing radioactive sodium. Nemoto, K. (to 
Power Reactor and Nuclear Fuel Development Corp.). Japanese 
Patent 1976-94,100/A/. 17 Feb 1975. 4p. (In Japanese). 

The object is to semi-continuously process through an on-line 
system in a safe and rapid manner a great quantity of radioactive 
sodium discharged from a fast breeder reactor. Radioactive sodium 
is poured into a heating dish within a reduced pressure sealed 
container and steam is blown onto the radioactive sodium while 
controlling the reaction speed. The resultant sodium hydroxide 
waste liquid is thermally condensed. The reaction speed control is 
effected through control of the sodium — by the heater of 
the reaction dish and through control of the processing tank inner 
pressure. 


2642 Alternative nuclear waste solidification processes. Hea- 
cock, H.W. (United Nuclear Industries, Richland, WA). pp 177-205 
of In Waste management ‘75. Post, R.G. (ed.). Tucson, AZ; Univer- 
sity of Arizona (1975). 

Nuclear power plants produce more wastes than anticipated. 
The following solidification processes are described and compared: 
portland cement without and with sodium silicate, and urea formal- 
dehyde. Requirements, economics, trends, etc. are discussed. 8 figs, 7 
tables. (DLC) 


2643 (ORNL-tr—4418) Fixation of radioactive wastes in 
cement. Kulichenko, V.V.; Dukhovich, F.S.; Volkova, O.I.; Boyarin- 
ova, M.V.; Sobolev, I.A.; Khomichik, L.M.; Bazhenov, Yu.M. 1966. 
Translation by S.D. Blalock Jr. of USSR paper. (CONF-651202— 
27). 12p. Dep. NTIS, PC A02/MF AO1. 

From Symposium on practices in the treatment of low and 
intermediate level radioactive waste; Vienna, Austria (6 Dec 1965). 

The authors study the leaching of the most dangerous radioe- 
lements, *Sr and '’7Cs. They show that, regardless of the type of 
waste, °7Cs and ®Sr have high elution values, i.e., (2-12) x 10°? and 
(2-6) x 107? g/cm?/24 h respectively. In the light of their findings, 
they make recommendations concerning maximum concentrations of 
solutions for combination with cement. Data are also given for gas 
evolution in radioactive cements. The paper contains an account of 
work on the cementing of liquid wastes with activities of 10~* to 
10-* Ci and on the burial of radioactive cements combined with dry 
wastes. The solution/concrete ratio is 0.75. Use of the combined 
method of burial reduces the cost of liquid-waste storage per cubic 
metre by 40 to 50%. 


WASTE DISPOSAL AND STORAGE 
REFER ALSO TO CITATION(S) 2630, 2674, 4516, 5071, 5095, 5180 


2644 (AERE-R—8374) Problems in the disposal of irradiated 
fuel cladding. Jenkins, J.L. (UKAEA Research Group, Harwell. 
Atomic Energy Research Establishment). Apr 1977. 47p. Dep. NTIS 
(US Sales Only), PC A03/MF AOl1. 

Part 1 of this report consists of a survey of problems that can 
arise in the disposal of irradiated fuel cladding (hulls). Parts 2 and 3 
give short accounts of published work on high temperature (Part 2) 
and aqueous (Part 3) methods of dealing with stainless steel and 
zircaloy hulls. Some areas where work is desirable are suggested. 


2645 (ARH-CD—610B) Estimated inventory of chemicals 
added to underground waste tanks, 1944—1975, Allen, G.K. (Atlantic 
Richfield Hanford Co., Richland, Wash. (USA)). Mar 1976. Con- 
tract EY-76-C-06-2130. 26p. Dep. NTIS, PC A03/MF AO1. 

The five major chemical processes, the Bismuth Phosphate 
process, the Uranium Recovery process, the Redox process, the 
Purex process, and the Waste Fractionization process have each 
contributed to give the total Hanford waste chemicals. Each of these 
processes is studied to determine the total estimated chemicals stored 
in underground waste tanks. The chemical contents are derived 
mainly from flowsheet compositions and recorded waste volumes 
sent to underground storage. The major components and amounts of 
Hanford waste are sodium hydroxide, 230 million gram-moles (20 
million pounds), sodium nitrate, 1400 million gram-moles (270 mil- 
lion pounds), sodium nitrite, 220 million gram-moles (34 million 
pounds), sodium aluminate, 400 million gram-moles (72 million 
pounds), and sodium phosphate, 87 million gram-moles (31 million 
pounds). Chemical analyses of the sludge and salt cake samples are 
tabulated to determine the chemical characteristics of the solids. A 
relative chemical toxicity of the Hanford underground waste tank 
chemicals is developed from maximum permissible chemical concen- 
trations in air and water. The most toxic chemicals are assumed to be 
sodium phosphate—35%, sodium aluminate—28%, and chromium 
hydroxide—19%. If air standards set toxicity limits, the most toxic 
=. are bismuth—41%, chromium hydroxide—23%, and flu- 
oride—10%. 


2646 (ARH-CD—784) Criteria: waste tank isolation and stabi- 
lization. Metz, W.P.; Ogren, W.E. (Energy Research and Develop- 
ment Administration, Richland, Wash. (USA). Richland Operations 
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Office). Sep 1976. Contract EY-76-C-06-2130. 10p. Dep. NTIS, PC 
A02/MF AOl1. 

The crystallized Hanford high-level wastes stored in single- 
shell underground tanks consist of sludges and salt cakes covered 
with supernatural liquor. Purpose of stabilization and isolation is to 
reduce the releases and losses as a result of a loss of tank integrity. 
The tanks will be modified so that no inadvertent liquid additions 
can be made. Criteria for the isolation and stabilization are given and 
discussed briefly. (DLC) 


2647 (ARH-CD—975) Feasibility of applying cathodic protec- 
tion to double-wall waste storage tanks. Moore, E.L. (Atlantic Rich- 
field Hanford Co., Richland, Wash. (USA)). 1 Jun 1977. Contract 
EY-76-C-06-2130. 32p. Dep. NTIS, PC A03/MF AOl. 

A study was conducted to determine the feasibility of apply- 
ing impressed current cathodic protection to double-wall storage 
tanks containing terminal waste solutions. Norton Corrosion Limited 
concluded that such a system could be designed for installation on 
the tanks. Under their direction, Battelle Northwest Laboratories 
conducted a laboratory study to develop necessary data for design of 
the system. A separate study conducted by Battelle Columbus Labo- 
ratories indicated that, while terminal waste solutions by themselves 
do not promote stress corrosion cracking, cathodic protection may 
promote this type of corrosion under certain conditions. As a result 
of these findings, the recommendation was made not to install 
cathodic protection on the double-wall tanks containing terminal 
waste solutions. 


2648 (DP—1459) Radiolytic gas production from tritiated waste 
forms. Bibler, N.E.; Orebaugh, E.G. (Du Pont de Nemours (E.I.) 
and Co., Aiken, S.C. (USA). Savannah River Lab.). Jul 1977. 
Contract EY-76-C-09-0001. 28p. Dep. NTIS, PC A03/MF AOI. 

Radiolytic gas production during long-term storage of tritiat- 
ed waste was estimated from gamma and alpha radiolysis tests to 
determine the extent of pressurization in sealed containers. Two 
forms of simulated wastes were irradiated with ©°Co gamma rays or 
244Cm alpha particles: concrete for solidification of tritiated water 
and vermiculite for solidification of tritiated octane or vacuum pump 
oil. For concrete, the gamma and alpha radiolysis results predicted 
that Hz will be formed by tritium beta particles with an initial rate of 
0.1 to 0.3 molecule for every 100 eV of energy absorbed. Also, as the 
Hz pressure increases, this 100-eV yield decreases because of a 
reaction removing Hz. Eventually, a steady state pressure that de- 
pends on the radiation intensity will be attained. For intensities less 
than 10° rads/h, the steady state pressure will be less than 20 psi. Oz 
in the air sealed with the concrete will be almost completely deplet- 
ed, and Nez will be unaffected. For the organic materials sorbed onto 
vermiculite, the gamma and alpha radiolysis results predicted that H2 
and traces of CH, and CO: will be produced. For tritium beta 
particles, the 100-eV yields for Hz based on energy sorbed by the 
organic materials are 4.4 for octane and 2.2 for vacuum pump oil. In 
the containers, steady state Hz pressure will not be attained at 
pressures up to at least 200 psi. As with the concrete, O2 will be 
nearly completely depleted and Ne will be unaffected. The 100-eV 
yield for Hz production was used to calculate pressure increases in 
conceptual tritiated waste packages. 13 figures. 


2649 (DP-MS—76-88) Technology for removing sludge and 
cleaning Savannah River Plant radioactive liquid waste tanks, Brad- 
ley, R.F. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA) 
Savannah River Lab.). 1977. Contract EY-76-C-09-0001. 46p 
(CONF-771102—1). Dep. NTIS, PC A03/MF AO1. 

From 20. annual AICHE meeting; New York, New York, 
USA (13 Nov 1977). 

new two-step process has been developed for removing 

sludge and cleaning Savannah River Plant waste tanks scheduled for 
retirement. Step | is a low-pressure, hydraulic-slurrying technique 
that uses a minimum amount of power to recirculate liquid waste and 
to suspend sludges. Step 2 is a chemical technique for dissolving 
unsuspended residue with oxalic acid, and includes water rinses and 
continued hydraulic slurrying. Full-scale demonstrations of the hy- 
draulic slurrying steps in a waste tank mockup (with kaolin clay as a 
stand-in for waste sludges) confirmed theoretical predictions that the 
effective cleaning radius was directly proportional to the momentum 
of the jet. Small-scale dissolving tests with actual sludges showed 
that over 95 percent of the sludge could be dissolved in oxalic acid 
solutions. 24 figures. 


2650 (DP-MS—77-19) Improvement in operating incident expe- 
rience at the Savannah River burial ground. Cornman, W.R. (Du Pont 
de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). 1977. Contract EY-76-C-09-0001. 12p. (CONF-770512—11). 
Dep. NTIS, PC A02/MF AOl1. 

From Symposium on management of low level radioactive 
a Atlanta, Georgia, United States of America (USA) (23 May 
1977). 

Low-level radioactive wastes generated at the Savannah 
River Plant and laboratory are stored at the Savannah River burial 
ground. These wastes have accumulated from more than 20 years of 
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reprocessing nuclear fuels and materials for defense programs at the 
Savannah River Plant. Burial in earthen trenches and aboveground 
storage for transuranic materials are the principal modes of storage. 
The infrequent operating incidents that have occurred during the 20- 
year period have been analyzed. The incidents can be categorized as 
those causing airborne contamination, waterborne contamination, or 
vegetation contamination through penetration of plant roots into 
contaminated soil. Contamination was generally confined to the 
immediate area of the burial ground. Several incidents occurred 
because of unintentional burial or exhumation of material. The 
frequency of operating incidents decreased with operating experi- 
ence of the burial ground, averaging only about two incidents per 
year during the last six years of operation. 


2651 (EUR—5560) Simulation possibilities of radiation effects 
in glasses used for conditioning high activity waste. Lanza, F.; 
Manara, A.; Van Rutten, F. (Commission of the European Commu- 
nities, Ispra (Italy). Joint Research Centre). Aug 1976. 44p. Dep. 
NTIS (US Sales Only), PC A03/MF AO1. 

he presence of actinides in the glass used for conditioning 
the highly active waste gives rise to a radiation damage which in the 
time becomes important due to the very long life time of some of the 
actinides. It seems reasonable to follow the radiation effects for a 
time of storage of at least, 100.000 years. It is necessary then to 
utilize a method of simulation with an high acceleration factor. The 
number of displaced atoms in the glass is used as a unit of damage. 
Different types of simulation are compared. Particularly interesting 
is the simulation obtained introducing into the glass emitters of short- 
medium half life and the simulation obtained using fission fragments. 
The possible effects of radiation on different physical properties are 
examined and in relation with the hazard associated to the glass 
storage and as a possible method of comparison of different simula- 
tions. 


2652 (GSF-T—60) Disposal of radioactive wastes. Annual 
report 1975. Duerr, K.; Feddersen, H.; Klarr, K.; Kuehn, K.; Proske, 
R.; Schneider, K.; Staupendahl, G.; Uerpmann, E.P.; Albrecht, E.; 
Jockwer, N. (Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H., Neuherberg/Muenchen (Germany, F.R.); Kernforschungs- 
zentrum Karlsruhe (Germany, F.R.). Abt. zur Behandlung Radioak- 
tiver Abfaelle). Aug 1976. 58p. (In German). (KFK—2309). Dep. 
NTIS (US Sales Only), PC A04/MF AOI. 

This report is a joint effort of Gesellschaft fuer Strahlen- und 
Umweltforschung mbH Muenchen and Gesellschaft fuer Kernfors- 
chung mbH Karlsruhe, presenting a survey of the work performed in 
1975 in the field of disposal of radiactive waste. The mining and 
construction work is discussed, which was carried out both under- 
ground and above at the ASSE Salt Mine near Remlingen and 
which was done for repair, maintenance and expansion of operation 
in accordance with its future purpose. The disposal of low-level 
wastes On the 750-m-level and the experimental disposal of interme- 
diate-level wastes on the 490-m-level were continued in the period 
under review. Furthermore the construction of a reloading container 
and the operation of the single shielded container E2 are reported. 
The preparations for the single disposal of spent fuel elements of the 
AVR-reactor were continued so that at the end of the reported year 
preparations could be done to install the charging equipment. The 
drilled shaft Asse 4 was finished up to the 750-m-level and preparato- 
ry work was done to continue the sinking. Moreover, the report 
gives information on the present status of research and of its results, 
especially from work done in the field of disposal of high level 
waste, rock mechanics and safety studies. 


2653 (N—77-23914) Space disposal of nuclear wastes: socio- 
political aspects. Volume 2. Laporte, T.; Metlay, D.; Windham, P. 
(California Univ., Berkeley (USA). Inst. of Governmental Studies). 
Dec 1976. Contract NCA-2-OR-050-603. 187p. (NASA-CR— 
153054). NTIS PC A09/MF AOl. 

“he character and scope of the secondary impacts of a space 
disposal program on the daily lives of people are estimated. These 
include public health and safety, environmental concerns, socioeco- 
nomic benefits and costs, civil liberties, and psychological effects. 
The types of accidents that might occur during space disposal 
operations and their indirect as well as direct consequences are 
discussed as well as the difficulties involved in constructing a man- 
agement and operational organization that maintains the required 
high level of vigilance and performance over many years of routine 
operation. 


2654 (NP—21420) Leaching of radioactive nuclides from 
cement-solidified radioactive waste in saline (Part 2), Hatta, H.; Ohno, 
H.; Nagakura, T.; Machida, T.; Mimura, M.; Seki, T.; Maki, Y. 
(Central Research Inst. of Electric Power Industry, Tokyo (Japan)). 
1975. 38p. (In Japanese). Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 

The leaching of ®Co and '°7Cs from a solidified waste into 
environmental water has been studied to evaluate the safety of sea 
disposal of the radioactive waste cement composites. Leaching test 
was carried out following the method recommended by IAEA. The 
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samples tested were prepared by incorporatery simulated liquid 
wastes from BWR to portland blast-furnace slag cement with aggre- 
gates. The leaching ratio was measured as functions of leachant, 
setting time and radioactive nuclide. The results obtained can be 
summarized as follows: (1) the leachability of ®Co is very low as 
compared to that of '°7Cs; (2) the leachability of ©°Co is affected 
remarkably by leachant; and (3) the setting period of cement affects 
significantly the leachability of ®°Co and '*’Cs. 


2655 (RHO-CD—12) In-situ drying process test proposal. 
Dixon, D.R. (Atomic International Div., Richland, Wash. (USA). 
Rockwell Hanford Operations). 15 Jul 1977. Contract EY-77-C-06- 
1030. 16p. Dep. NTIS, PC A02/MF AO1. 

To determine if in-situ drying is a practical method of remov- 
ing the nonrecoverable interstitial liquid, a process test is needed. By 
reducing the tank ventilation rate, the salt cake or sludge will 
increase in temperature and more moisture can be evaporated. As 
long as the air flow rate is great enough to replace the moisture 
laden air with ambient air, the moisture removal rate (MRR) should 
increase. The maximum MRR will be determined by reducing the 
flow rate in a stepwise procedure. Tanks 105-BY, 107-BY, and 110-U 
have been chosen for use in these tests. Temperature increases 
resulting from the process tests will not exceed the maximum tank 
temperature limits. 


2656 (UCID—17551) Preliminary report on retardation factors 
and radionuclide migration. Isherwood, D. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 5 Aug 1977. Contract W- 
7405-ENG-48. 26p. Dep. NTIS, PC A03/MF AO1. 

Available data on distribution coefficients for the biologically 
important radionuclides present in high-level waste were used to 
estimate retardation factors (K/sub f/) for a mass transport hydrolo- 
gic model. The radionuclides were divided into 3 groups: fission 
products with no sorption (K/sub f/ = 1), fission products with 
sorption (K/sub f/ = 107), and the actinides and their daughter 
products (K/sub f/ = 10‘). Minimum and maximum values were 
assigned the latter two groups. Uncertainties as a function of time 
were estimated at +- an order of magnitude. 39 references, 5 tables. 


2657 (UCRL— 13739) High level waste repository site suitabil- 
ity criteria. Environmental impact statement methodology. (Teknek- 
ron, Inc., Berkeley, Calif. (USA)). Jun 1977. Contract W-7405-ENG- 
48-6099403. 61p. Dep. NTIS, PC A04/MF AOl1. 

The approach (methodology) which has been developed for 
the preparation of the environmental impact statement (EIS) is 
described. A suggested outline is presented for the High Level 
Waste Repository Site Suitability Criteria EIS together with a 
detailed description of the approach to be used in preparing the EIS. 
In addition, a methodology is presented by which the necessary 
cost/benefit/risk comparisons of alternative sets of site suitability 
criteria can be made. The TERA environmental research data bank, 
a computerized data bank which contained information on current 
and historical licensing activities for power plants was modified to 
include information on generic or programmatic EIS related issues. 
The content of the modified data bank was utilized to develop the 
EIS outline presented in this report. The report recommends that a 
modified matrix evaluation approach be used to make the cost/ 
benefit/risk comparisons. The suggested matrix is designed to facili- 
tate between criteria comparative analyses of economic, environ- 
mental, sociological and radiological risk factors. The quantitative 
compositing of dollar cost and benefits, environmental and sociologi- 
cal impacts, and radiological risks is to be performed using a semi- 
pen ag semi-visual procedure based on the concept of “decision 
surfaces.” 


2658 (UCRL— 13766) Analysis of nuclear waste management. 
Center, J.L.; Crawford, B.S.; Ross, B.; Sutherland, A.A. Jr. (Analyt- 
ic Sciences Corp., Reading, Mass. (USA)). 31 Oct 1976. Contract W- 
7405-ENG-48. 104p. Dep. NTIS, PC A06/MF AOI. 

An event tree is developed, outlining ways which radioactiv- 
ity can be accidentally released from high level solidified wastes. 
Probabilities are assigned to appropriate events in the tree and the 
major contributors to dose to the general population are identified. 
All doses are computed on a per megawatt electric-year basis. 
Sensitivity relations between the expected dose and key characteris- 
tics of the solidified wasted are developed. 


2659 (Y/OWI/SUB—77/16543) Waste isolation facility de- 
scription for the spent fuel cycle, bedded salt. (Parsons, Brinckerhoff, 
Quade and Douglas, Inc., New York (USA)). May 1977. Contract 
W-7405-ENG-26-86Y-16543V. 68p. Dep. NTIS, PC AOS/MF AOI. 

Details are given on surface facilities, shafts and hoists, mine 
facilities, ventilation systems, land improvements, and utilities. Acci- 
dents, confinement, and safety criteria are covered. Appendices are 
provided on mine layout and development, mine operations, shaft 
construction information, and analysis concerning canister rupture 
inside the proposed waste isolation facility. (LK) 
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2660 (Y/OWI/SUB—3745/2) Subrosion in and about the four- 
township study area near Carlsbad, New Mexico. Piper, A.M. (Union 
Carbide Corp., Oak Ridge, Tenn. (USA). Office of Waste Isolation). 
May 1973. Contract W-7405-ENG-26-3745. 36p. Dep. NTIS, PC 
A03/MF AOl1. 

This paper concerns one aspect of the feasibility of storing 
radioactive wastes in bedded salt of the Salado formation near 
Carlsbad, New Mexico. The paper is only an appraisal of informa- 
tion at hand. The one aspect here considered is the vulnerability of 
the candidate area and storage horizon to dissolution and removal of 
common salt and other evaporites by circulating ground water, also 
to other agents by which thickness, composition, texture, and struc- 
ture of rock units may be modified in place. Principal among these 
other agents are: (1) subsidence or collapse of strata overlying a zone 
of dissolution; (2) volume expansion of anhydrite as it converts to 
gypsum in the presence of water, such expansion commonly shatter- 
ing the texture of enclosing strata thai are lightly loaded or merely 
inflating those strata if they are heavily loaded; (3) plastic flow of 
common salt under unequal load, tending to close voids created by 
dissolution; and (4) up-doming of strata as underlying anhydrite- 
bearing beds inflate or as salt flows. 


2661 (Y/OWI/TM—31) Summary report on salt dissolution 
review meeting, March 29—30, 1977. Johnson, K.S.; Brokaw, A.L.; 
Gilbert, J.F.; Saberian, A.; Snow, R.H.; Walters, R.F. (Union Car- 
bide Corp., Oak Ridge, Tenn. (USA). Office of Waste Isolation). 23 
Jun 1977. Contract W-7405-ENG-26. 12p. Dep. NTIS, PC A02/MF 
AOl. 

It is the unanimous conclusion of the Ad Hoc Committee that 
radioactive waste can be stored in salt and underground repository 
sites sufficiently removed from natural and/or man-made dissolution 
areas so that the waste will not be liberated during its hazardous 
period at projected rates of future salt dissolution. To ensure long- 
term isolation of radioactive waste in salt formations, specific recom- 
mendations are given for needed research concerning (A) General 
Principles, (B) Basinal or Regional Studies, and (C) Site-Specific 
Studies, each stated in sequence of priority. 


2662 (SAND—77-0701(Vol.3)(No.1), pp 2-5) Radioactive- 
waste isolation pilot plant. Weart, W.D. Mar 1977. 

In Sandia technology. 

The objective of the Waste Isolation Pilot Plant (WIPP) 
program is to demonstrate the suitability of bedded salt, specifically, 
the bedded salt deposits in the Los Medanos area of southeastern 
New Mexico, as a disposal medium for radioactive wastes. Our 
program responsibilities include site selection considerations, all as- 
pects of design and development, technical guidance of facility 
Operation, environmental impact assessment, and technical support 
to ERDA for developing public understanding of the facility. 


2663 (ERDA-tr—307) System study. Radioactive wastes in the 
Federal Republic of Germany. Volume 4, SRA 4. The law governing 
the disposal of radioactive wastes. Bischof, K.; Pelzer, N.; Rausch- 
ning, D. Jan 1977. Translation of German report. 129p. Dep. NTIS, 
PC A07/MF AOl. 

This study is concerned with the legal principles of the 
German nuclear energy law. Terminology problems, releases to air 
and water, underground storage, and disposal in the sea, Antarctic, 
and space are discussed. The currently valid law is analyzed. Recom- 
mendations are given for improving and modifying the currently 
valid law. (DLC) 


2664 Disposal of wastes from radiopharmaceuticals adminis- 
tered in human body in hospital. Kaneko, M. (Hamamatsu Medical 
Coll., Shizuoka (Japan)). Proc. Jpn. Conf. Radioisot.; No. 12, 123- 
126(Jun 1976). (In Japanese). 

From 12. Japan conference on radioisotopes; Tokyo, Japan 
(26 Nov 1975). 

Radiopharmaceuticals used in hospitals have remarkably in- 
creased in amount. Among radioactive matters discharged from 
pharmaceuticals administered into human bodies, a small amount of 
radio-pharmaceuticals remained in disporsable containers and sy- 
ringes, excreta from patients administered such drugs and their 
washing, may cause the problems, radioisotopes with short half-life 
such as sup(99m)Tc tend to be administered increasingly while 
radioisotopes with long life have been decreasing. Long life radioac- 
tive wastes and short life wastes have to be strictly separated. And 
then long life radioisotopes wastes have to be condensed and stored, 
less than a tenth of the maximum allowable density after decay to 
discharge. Radioactive gas as '**Xe should be diffused by ventila- 
tion. This is the time to make the numerical guide concerning the 
problem. 


2665 Storage facility for solid medium level waste at Euroche- 
mic. Balseyro-Castro, M. (Eurochemic, Mol, Belgium). pp 77-88 of 
In Seminar on the bituminization of low and medium level radioac- 
tive wastes. Paris; Organization for Economic Co-Operation and 
Development (1976). 
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From NEA seminar on the bituminization of low and medium 
level radioactive wastes; Antwerp, Belgium (18 May 1976). 

See CONF-760587—. 

An engineered surface storage facility is described; it will 
serve for the interim storage of solid and solidified medium-level 
waste resulting from the reprocessing of irradiated fuels. Up until 
now, two storage bunkers have been constructed. Each of them is 64 
m long, 12 m wide and 8 m high and can take up to about 5,000 
drums of 220 1 volume. The drums are stored in a vertical position 
and in four layers. The waste product drums are transported by a 
wagon to the entrance of the bunkers from where they are trans- 
ferred into the bunker by an overhead crane which is remotely 
controlled by high-frequency modulated laser beams. A closed- 
circuit camera is used to watch the handling operations. The waste 
stored is fully retrievable, either by means of an overhead crane or a 
lift-truck and can then be transported to an ultimate storage site. 


2666 Permanent disposal of high level radioactive wastes in the 
Antarctic ice sheet. Gould, L.M. pp 322-326 of In Nuclear safety, 
1975. Hetrick, D.L. (ed.). Hinsdale, IL; American Nuclear Society 
(1975). 

From ANS topical meeting on nuclear safety; Tucson, Arizo- 
na, USA (5 Oct 1975). 

See CONF-751044—. 

The possibility that the Antarctic Ice Sheet might satisfy 
more of the requirements for a permanent depository of high level 
radioactive wastes on a global scale than any other prospect has 
produced proposals to implement that possibility. These have excited 
the interest of glaciologists on a global scale and have raised serious 
questions about the feasibility and the safety of such proposals. 


2667 Policy issues in the Energy Research and Development 
Administration's radioactive waste management program. Soule, H.F. 
(Energy Research and Development Administration, Washington, 
DC). pp 1-19 of In Waste management ‘75. Post, R.G. (ed.). Tucson, 
AZ; University of Arizona (1975). 

This review discusses the effect of the reorganization of AEC 
into the ERDA and NRC on waste management responsibilities, the 
major reactions to the draft environment statement (WASH-1539) 
and the current appraisal of public acceptance issues. Both retriev- 
able surface storage and permanent disposal are discussed. Some of 
the fallacies of the nuclear critics’ arguments are pointed out. (DLC) 


2668 Waste disposal: the ultimate question. Rowe, W.D. (Envi- 
ronmental Protection Agency, Washington, DC). pp 38-43 of In 
Waste management '75. Post, R.G. (ed.). Tucson, AZ; University of 
Arizona (1975). 

The primary goal of ERDA efforts must be finding at least 
one acceptable ultimate disposal technique. If one cannot be found, a 
critical reexamination must be made of future nuclear energy pro- 
grams. If one can be found, then comparative studies involving 
economic and other timing factors can be conducted to determine 
implementation procedures. If interim storage is determined to be 
advantageous, then care must be taken to consider all feasible 
alternatives. The first and most important step in this process is the 
preparation and presentation for review of a comprehensive plan tc 
accomplish this sequence of events. The assistance of EPA to 
ERDA is offered. 


2669 Ultimate disposal: a plan for achievement. Bartlett, J.W. 
(Battelle-Northwest, Richland, WA). pp 44-56 of In Waste manage- 
ment ‘75. Post, R.G. (ed.). Tucson, AZ; University of Arizona 
(1975). 

Four major topics relevant to R and D plans for disposal 
were: functions of planning, plans development procedures, R and D 
program procedures, and R and D plans content. Comments on 
these topics emphasize four major points: plans and their results 
support decisions on disposal methods; decisions will winnow op- 
tions on the basis of comprehensive assessments; the R and D plan 
for disposal will be comprehensive and maintain options; time frame 
for the R and D program may be about 20 years. Prior and on-going 
work has provided a good foundation for this planning effort and the 
content of the plans. The R and D plans are expected to be 
developed this year and updated periodically. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 2555, 2556, 2599, 2657, 5145, 
5182, 5183 


2670 (AAEC/E—407) Assessment of the meteorological data 
and atmospheric dispersion estimates in the Ranger 1 Uranium Mining 
Environmental Impact Statement. Clark, G.H. (Australian Atomic 
Energy Commission Research Establishment, Lucas Heights). Mar 
1977. 103p. Dep. NTIS (US Sales Only), PC A06/MF AO1. 

Wind records from Jabiru, Northern Territory, Australia 
have been re-analysed to give atmospheric dispersion estimates of 
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sulphur dioxide and radioactive contaminants associated with a 
proposed uranium mining and milling operation. Revisions in the 
plume rise equations have led to lower annual average sulphur 
dioxide air concentrations than those presented in the Ranger 1 
Uranium Mining Environmental Impact Statement. Likewise, the 
short term peak air concentrations of sulphur dioxide were all within 
the United States Environment Protection Agency air quality stan- 
dards. Even though the radon gas inventory was revised upwards, 
predicted concentrations were only slightly higher than those in the 
RUMEIS. An attempt was made at a first estimate of the uranium 
dust source term caused by wind suspension from stockpiled ore and 
waste rock. In a preliminary analysis using a ‘surface depletion’ 
model, it was estimated that uranium dust air concentrations would 
be decreased by about an order of magnitude when dry deposition 
was included in the atmospheric dispersion model. Integrating over 
all sources, radionuclides and meteorological conditions, the annual 
radiation dose to members of the public in the Regional Centre is 
estimated to be a maximum of 5 per cent of the recommended annual 
limits. 


2671 (CONF-770926—1) Atmospheric tritium sampling at the 
NTS. Straight, R.J.; Lee, K.D. (Reynolds Electrical and Engineering 
Co., Inc., Las Vegas, Nev. (USA)). 1977. 4p. Dep. NTIS, PC A02/ 
MF AO1. 

From 23. annual conference on bioassay, environmental and 
analytical chemistry; Moran, Wyoming, USA (15 Sep 1977). 

A modification of the method for the simultaneous collection 
of gaseous tritium and tritiated water vapor in air is under investiga- 
tion. It is believed that the auxiliary hydrogen stream is unnecessary 
if a small volume of distilled water is added at the point of collection 
of water generated by the Pt-H2-O: reaction. To test this hypothesis, 
two samplers were set up to sample the same air stream. Results are 
encouraging. (DLC) 


2672 (PB—266413) Assessment of environmental aspects of ura- 
nium mining and milling. Final report, 12 February—7 July 1976. 
Reed, A.K.; Meeks, H.C.; Pomeroy, S.E.; Hale, V.Q. (Battelle 
Columbus Labs., Ohio (USA)). Dec 1976. Contract EPA-68-02-1323. 
59p. NTIS PC A04/MF AOl1. 

This research program was initiated with the basic objective 
of making a preliminary assessment of the potential environmental 
impacts associated with the mining and milling of domestic uranium 
ores. All forms of pollution except radiation were considered. The 
program included a review of the characteristics and locations of 
domestic uranium ore reserves and a review of the conventional 
methods for mining and milling these ores. Potential environmental 
impacts associated with the entire cycle from exploration and mining 
to recovery and production of yellowcake are identified and dis- 
cussed. Land reclamation aspects are also discussed. The methods 
currently used for production of yellowcake were divided into four 
categories - open pit mining-acid leach process, underground 
mining-acid leach process, underground mining-alkaline leach pro- 
cess, and in-situ mining. These are discussed from the standpoint of 
typical active mills which were visited during the program. Flow- 
sheets showing specific environmental impacts for each category are 
provided. 


2673 Ministry repudiates reproaches, At.-Inf.; No. 1, 4-5(1977). 
(In German). 

The undersecretary of the Ministry of the Interior (BMI) has 
described the claim that reprocessing plants for nuclear fuel elements 
would pose an increased risk for the population as compared with 
nuclear power plants as deception and scaremongering. The claim 
had been put forward by the Buergerinitiative ‘environmental pro- 
tection’ while referring to two studies carried out on behalf of the 
BMI. 


2674 Oklo, an experiment in long-term geologic storage. Bryant, 
E.A. (Los Alamos Scientific Lab., NM); Cowan, G.A.; Daniels, 
W.R.; Maeck, W.J. ACS Symp. Ser.; No. 35, 89-102(1976). 

The 1.8-billion-year-old natural fission reactor discovered at 
the Oklo uranium mine in Gabon, Africa, is viewed as the end- 
product of long-term storage of reactor waste. Information obtained 
from analyses of ore samples from the site is reviewed. Water 
probably acted as a control rod for the reactor. The possible occur- 
rence cf other natural reactor sites is discussed. (4 figs, 4 tables, 32 
references) (DLC) 


2675 Systems analysis approach to nuclear waste management 
problems. Cohen, J.J. (Univ. of California, Livermore). pp 57-81 of 
In Waste management '75. Post, R.G. (ed.). Tucson, AZ; University 
of Arizona (1975). 

This paper discusses the application of systems analysis to the 
problem of risk assessment in nuclear waste management, specifically 
to off-gas treatment. “Kr causes more damage per curie than 
tritium, and therefore **Kr control should be more cost-effective 
than tritium control, yet most research is on tritium exposure. The 
fact that *Kr release control is not presently required at fuel 
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reprocessing plants shows the need for better guidelines. 4 tables, 6 
figs. (DLC) 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 2576, 2656, 2658, 3889, 5315 


2676 (HASL—326) Size distribution of radon daughter parti- 
cles in uranium mine atmospheres. George, A.C.; Hinchliffe, L.; 
Sladowski, R. (Energy Research and Development Administration, 
New York (USA). Health and Safety Lab.). Jul 1977. 1lp. Dep. 
NTIS, PC A02/MF AO1. 

An investigation of the particle size distribution and other 
properties of radon daughters in uranium mines was reported earlier 
but only summaries of the data were presented. This report consists 
mainly of tables of detailed measurements that were omitted in the 
original article. The tabulated data include the size distributions, 
uncombined fractions and ratios of radon daughters as well as the 
working levels, radon concentrations, condensation nuclei concen- 
trations, temperature, and relative humidity. The measurements were 
made in 27 locations in four large underground mines in New 
Mexico during typical mining operations. The size distributions of 
the radon daughters were log normal. The activity median diameters 
ranged from 0.09 xm to 0.3 ym with a mean of 0.17 wm. Geometric 
standard deviations were from 1.3 to 4 with a mean of 2.7. Uncom- 
bined fractions expressed in accordance with the ICRP definition 
ranged from 0.004 to 0.16 with a mean of 0.04. 


2677 (HEDL-TME—77-30) Radiation and effluent control 
technology semiannual progress report, January—June 1976. Smith, 
R.C.; Strode, J.N.; Bradley, J.G.; Richardson, G.L.; Brackenbush, 
L.W.; Faust, L.G.; Mishima, J. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). Jul 1977. Contract EY-76-C-14-2171. 


‘4 Results of the effluent releases from the HEDL Fuel Fabrica- 
tion Demonstration building are given; also presented are effluent 
measurements from a joint program with Babcock and Wilcox at the 
Fuel Fabrication Facility at Leechburg, PA. Attenuation measure- 
ments of flexible shielding materials designated “Lamipore’ are 
given and the neutron and gamma radiation levels from FFTF 
subassemblies and strip layers are recorded. A specific use of a 
Stabilized Assay Meter (SAM-2) for detecting plutonium in a waste 
dissolver is recorded. 


2678 (NTIS/PS—77/0681) Mine safety. Part 4. Occupational 
health - radioactivity (a bibliography with abstracts). Report for 
1964—August 1977. Crockett, P.W. (National Technical Information 
Service, Springfield, Va. (USA)). Aug 1977. 87p. NTIS PC NO1/MF 
NOl. 


Data are presented on radiation hazards in the mining envi- 
ronment. Topics discussed are radiation monitoring, control and 
protection, mine ventilation, and occupational diseases with special 
references to lung cancer. Emphasis is given to uranium mining and 
occupational hazards from radon and decay products. (This updated 
bibliography contains 82 abstracts, 14 of which are new entries to 
the previous edition.) 


2679 (PB—259784) Exposure of airport workers to radiation 
from shipments of radioactive materials. A review of studies conducted 
at six major airports. Technical report. Shapiro, J. (Harvard Univ., 
Cambridge, Mass. (USA); Nuclear Regulatory Commission, Wash- 
ington, D.C. (USA)). Feb 1976. Contract NUREG-DR-75-1505. 32p. 
NTIS, PC A03/MF AO1. 

The radiation exposure of airport workers handling shipments 
of radioactive materials was studied at six airports. Descriptions 
were obtained of the handling and arrangement of the packages, 
dose distributions were mapped around groupings of packages, and 
doses received by workers were evaluated both on the basis of time- 
motion studies and through readings of personal monitoring devices. 
Results of dosimeters worn over extended periods indicated that no 
workers were expected to receive exposures in excess of 500 millir- 
ems per year and most were expected to receive less than 100 
millirems per year. No evidence was found in any of the six airport 
studies to suggest that members of the public received any exposure 
of significance relative to the natural background radiation. 


2680 (PB—259940) Measurement of radiation exposure re- 
ceived by flight attendants from shipments of radioactive material. 
Technical report. Tse, A.N. (Nuclear Regulatory Commission, Wash- 
ington, D.C. (USA). Div. of Engineering Standards). Nov 1976. 46p. 
(NR/DES—0001). NTIS, PC A03/MF AOI. 

A study was conducted in late 1974 to measure physically the 
radiation dose received by selected flight attendants from shipments 
of radioactive material transported on board commercial airline 
flights in the United States. This study was sponsored jointly by the 
two flight attendants’ unions and by the U.S. Nuclear Regulatory 
Commission. Analyses of the data indicates that the radiation dose 
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received by most flight attendants from these shipments is small and 
is well below the limit recommended for individuals of the general 
public by international and national organizations on radiation pro- 
tection. 


2681 Comparability of the natural radiation exposure with the 
radiation exposure caused by nuclear facilities. Umwelt; No. 54, 14- 
18(Mar 1977). (In German). 

The biological effect of the different types of radiation from 
natural and man-made radiation sources is based on the same bio- 
physical mechanisms. External or internal irradiation from man- 
made sources with equal dose equivalent, i.e. if radiation type and 
energy, dose rate, and, if necessary, microscopic dose distribution 
are taken into account, has, besides the space-averaged energy dose, 
practically the same effect as irradiation from natural sources. With 
respect to these factors, there are no relevant differences between 
external natural radiation exposure and the external y-irradiation by 
man-made radioactive material occurring in the emissions from 
nuclear power plants. For incorporation of the relevant radionu- 
clides there are no pertinent differences either. The Commission for 
Radiological Protection (SSK) states that in radiological protection 
the dose equivalent is a reliable, sufficiently exact measure of com- 
parison for different radiation exposures. The dose equivalents 
caused by the natural radiation exposure of man and their variations 
in time and space form a suitable system of reference for the 
estimation and evaluation of the radiation exposure from nuclear 
facilities. 


2682 Radiation exposure in uranium mining. Chem. Zig.; 101: 
No. 2, 100-102(Feb 1977). (In German). 

The article gives a summary of the radiation exposure of 
workmen in the underground mining of uranium, in particular due to 
inhalation of ?**Rn-daughter products. The concept of working 
place concentration x month (‘working level month’ = WLM) is 
explained in detail. The statistics of cases of carcinoma in the 
respiratory tract of workmen in Colorado mines shows no increase 
in cases of carcinoma with an exposure of < 120 WLM in compari- 
son with national average. There are no internationally binding rules 
about ?”?Rn-MZC (air) of U-mines; the ICRP recommends 30 
pCi*”*Rn/I (with daughter products), correspondingly 3.6 WLM/a. 
Most countries recommend 4 WLM/a. 


REGULATIONS 
REFER ALSO TO CITATION(S) 3969 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 2580, 3987 


2683 (AERE-R—8652) Detection and measurement of UF, and 
Pu in sealed containers by passive neutron techniques. Hinder, G.W.; 
Leake, J.W. (UKAEA Research Group, Harwell. Atomic Energy 
Research Establishment). Mar 1977. 22p.p. Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

An experimental system has been constructed for the detec- 
tion of uranium hexafluoride and plutonium in sealed crates up to 2 x 
1 x 1 m® An array of boron trifluoride counters are spaced around 
an enclosure of polyethylene slabs to enable the detection of the a - 
n reactions from UF. and the spontaneous fission neutrons from 
plutonium. The limit of detection varies a little with source position, 
but it is shown that for UFs approximately 100 g can produce a 
count-rate significantly above background in a counting time of 30 
minutes. A similar counting period gives a detection limit of approxi- 
mately 20 mg for Pu-240. A simple method for finding the approxi- 
mate location of a source within the enclosure has been investigated. 
The capabilities of the equipment have been compared with the 
Harwell Neutron Well Counter. 


2684 (ANL—77-XX-62, pp 33-53) Panel on nuclear export and 
proliferation. Kimel, W.R. 1977. 

From 16. nuclear engineering education conference on inter- 
national nuclear engineering - development and planning; Argonne, 
Illinois, USA (28 Feb 1977). 

In 16th nuclear engineering education conference on interna- 
tional nuclear engineering: development and planning. 

Summaries of six panelists’ remarks make the following 
points: One Cannot suppress nuclear weapons by suppressing nuclear 
power; a proliferated world would be extremely dangerous; US 
supports IAEA safeguards; plutonium shouldn't be recycled in 
power reactors; and the problem of nonproliferation is a social and 
institutional problem, not a technological one. Viewographs showing 
the semantics of proliferation, ways to get nuclear weapons materi- 
als, etc. are included. (DLC) 


2685 (HEDL-SA—1232) Advanced accounting techniques in 
automated fuel fabrication facilities. Carlson, R.L.; DeMerschman, 
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A.W.; Engel, D.W. (Hanford Engineering Development Lab., Rich- 
land, Wash. (USA)). 3 Mar 1977. Contract EY-76-C-14-2170. 7p. 
(CONF-770656—24). Dep. NTIS, PC A02/MF AOl1. 

From Annual meeting of the Institute of Nuclear Materials 
Management; Washington, District of Columbia, United States of 
America (USA) (29 Jun 1977). 

The accountability system being designed for automated fuel 
fabrication facilities will provide real-time information on all Special 
Nuclear Material (SNM) located in the facility. It will utilize a 
distributed network of microprocessors and minicomputers to moni- 
tor material movement and obtain nuclear materials measurements 
directly from remote, in-line Nondestructive Assay instrumentation. 
As SNM crosses an accounting boundary, the accountability com- 
oe will update the master files and generate audit trail records. 

ass balance accounting techniques will be used around each unit 
process step, while item control will be used to account for encapsu- 
lated material, and SNM in transit. 


2686 (LA-UR—77-2067) Analytical chemistry needs for nuclear 
safeguards in nuclear fuel reprocessing. Hakkila, E.A. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 
9p. (CONF-771031—2). Dep. NTIS, PC A02/MF AO1. 

From 21. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, Tennessee, USA (4 Oct 1977). 

A fuel reprocessing plant designed to process 1500 tons of 
light water reactor fuel per year will recover 15 tons of Pu during 
that time, or approximately 40 to 50 kg of Pu per day. Conventional 
nuclear safeguards accountability has relied on batch accounting at 
the head and tail ends of the reprocessing plant with semi-annual 
plant cleanout to determine in-process holdup. An alternative pro- 
posed safeguards system relies on dynamic material accounting 
whereby in-line NDA and conventional analytical techniques pro- 
vide indications on a daily basis of SNM transfers into the system 
and information of Pu holdup within the system. Some of the 
analytical requirements and problems for dynamic materials account- 
ing in a nuclear fuel reprocessing plant are described. Some sugges- 
tions for further development will be proposed. 


2687 (LA-UR—77-2235) Measurement of special nuclear mate- 
rial concentrations in solution by absorption edge densitometry. Tape, 

d Langner, D.G.; Parker, J.L.; Canada, T.R. (Los Alamos Scien- 
tific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 10p. 


(CONF-771031—4). Dep. NTIS, PC A02/MF AOl. 

From 21. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, Tennessee, USA (4 Oct 1977). 

Absorption-edge densitometry is reviewed and examples of 
data obtained at the L/sub III/-edge of uranium are presented. 
Expressions are derived which allow the estimation of assay errors 
as a function of the transmission source intensity and the sample 
thickness for particular ranges of SNM concentration and matrix 
density. Specific examples are given and discussed. 


2688 (PB—267116) Methods for the accountability of mixed 
oxide. Stephens, F.B.; Gutmacher, R.G.; Ernst, K.; Harrar, J.E. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Apr 1977. 218p. NTIS PC A10/MF AOl. 

This publication has been prepared to provide guidance on 
methods and procedures for the accountability of mixed oxide (UO2, 
PuOQ2). Adherence to the recommendations detailed herein will 
‘enable the user to control this form of special nuclear material to a 
degree consistent with recent measurement capability. The scope of 
this report is limited to chemical and/or destructive analytical tech- 
niques and omits methods of nondestructive analysis. 


2689 (SAND—77-0410C) Use of ISEM in studying the impact 
of guard tactics on facility safeguards system effectiveness. Engi, D.; 
Boozer, D.D. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jul 1977. 
Contract EY-76-C-04-0789. 11p. (CONF-770656—21). Dep. NTIS, 
PC A02/MF AO1. 

From Annual meeting of the Institute of Nuclear Materials 
Management; Washington, District of Columbia, United States of 
America (USA) (29 Jun 1977). 

The Insider Safeguards Effectiveness Model (ISEM) is a 
stochastic, discrete event, Monte-Carlo Simulation Model used to 
assess the effectiveness of physical protection systems for facilities 
which store, process, or use SNM. ISEM simulates the interaction of 
a group of insiders. The sensor control and alarm locations are 
correlated with the authorized access areas of the insider(s) and, if 
the insider has the appropriate access, the probability of an insider 
successfully defeating a sensor control or alarm is computed based 
upon the surveillance subsystems and the insider's attributes. Follow- 
ing an alarm and an assessment, actions are initiated by the safe- 
guards system. These actions typically involve dispatching guards to 
specific locations within the facility. Since the specific guard re- 
sponses must be predetermined, a safeguards system should be 
evolved from a consideration of a wide spectrum of feasible adver- 
sary strategies. The sensitivity of safeguards system effectiveness to a 
variety of guard tactics is explored in this paper. The evolution of 
comprehensive guard tactics for protecting a hypothetical facility is 
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demonstrated. Attention is focused on the potential threat posed by 
insiders and the necessity of well conceived guard tactics in dealing 
with this threat. 


2690 (SAND—77-1060) SPTH3: subroutine for finding shortest 
sabotage paths. Hulme, B.L.; Holdridge, D.B. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Jul 1977. Contract EY-76-C-04-0789. 35p. 
Dep. NTIS, PC A03/MF AO1. 

This document explains how to construct a sabotage graph 
which models any fixed-site facility and how to use the subroutine 
SPTH3 to find shortest paths in the graph. The shortest sabotage 
paths represent physical routes through the site which would allow 
an adversary to take advantage of the greatest weaknesses in the 
system of barriers and alarms. The subroutine SPTH3 is a tool with 
which safeguards designers and analysts can study the relative 
effects of design changes on the adversary routing problem. In 
addition to showing how to use SPTH3, this report discusses the 
methods used to find shortest paths and several implementation 
details which cause SPTH3 to be extremely efficient. 


2691 (SAND—77-8254) Survey of threat studies related to the 
nuclear power industry. Wagner, N.R. (Sandia Labs., Livermore, 
Calif. (USA)). Aug 1977. Contract EY-76-C-04-0789. 41p. Dep. 
NTIS, PC A03/MF AO1. 

A considerable effort has been directed toward the determina- 
tion of threat characteristics, resulting in a voluminous collection of 
documents. This report summarizes several of the major studies in 
order to make the information more accessible. This summary in- 
cludes only studies involving attacks on nuclear material, plus those 
incidents which because of their objectives, resources, or motiva- 
tions may lend insight into potential threat against nuclear facilities 
or material. 


2692 (SAND—77-8625) Configuration of road convoys: a simu- 
lation study. Gallagher, R.J.; Stimmell, K.G.; Wagner, N.R. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Jul 1977. Contract EY-76-C- 
04-0789. 17p. (CONF-770656—22). Dep. NTIS, PC A02/MF AOl1. 

From Annual meeting of the Institute of Nuclear Materials 
Management; Washington, District of Columbia, United States of 
America (USA) (29 Jun 1977). 

An important element in the evaluation of transportation 
safeguards systems is the analysis of convoy configurations. The 
analysis should examine the influence of vehicle deployment and 
tactics, communications strategies, vulnerabilities, and adversary 
characteristics on survivability and emergency signal probability. A 
computerized model, SOURCE, has been developed which simu- 
lates the initial interaction betwzen a convoy and an adversary force. 
The model is described and example results for several vehicle 
convoy configurations are presented. 


2693 (SAND—77-8626) Estimating the availability of LLEA 
officers. Berkbigler, K.P. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Jul 1977. Contract EY-76-C-04-0789. 15p. (CONF-770656— 
25). Dep. NTIS, PC A02/MF AOI. 

From Annual meeting of the Institute of Nuclear Materials 
Management; Washington, District of Columbia, United States of 
America (USA) (29 Jun 1977). 

An important element in the analysis of transportation safe- 
guards systems is the determination of the availability of local law 
enforcement agents. Such information is necessary to identify areas 
where there are few officers available and to make comparisons of 
alternative routes. A computerized model, COPS, has been devel- 
oped which rapidly estimates the total number of officers along a 
highway route. This paper briefly describes the model and presents 
example results for several routes in California and Nevada. 


2694 (TREE—1146) Uranium accountability for ATR fuel fab- 
rication: Part II. A computer simulation. Dolan, C.A.; Nieschmidt, 
E.B.; Vegors, S.H. Jr.; Wagner. E.P. Jr. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Aug 1977. Contract EY-76-C-07-1570. 174p. 
Dep. NTIS, PC A09/MF AO1. 

A stochastic computer model has been designed to simulate 
the material control system used during the production of fuel plates 
for the Advanced Test Reactor. Great care has been taken to see 
that this model follows the manufacturing and measuring processes 
used. The model is designed so that manufacturing process and 
measurement parameters are fed in as input; hence, changes in the 
manufacturing process and measurement procedures are easily simu- 
lated. Individual operations in the plant are described by program 
subroutines. By varying the calling sequence of these subroutines, 
variations in the manufacturing process may be simulated. By using 
this model values for MUF and LEMUF may be calculated for 
predetermined plant operating conditions. Furthermore the effect on 
MUF and LEMUF produced by changing plant operating proce- 
dures and measurement techniques may also be examined. A sample 
calculation simulating one inventory period of the plant’s operation 
is included. 
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2695 Assay of fissile materials by a cyclic method of neutron 
activation and delayed-neutron counting. MacMurdo, K.W.; Bowman, 
W.W. (Savannah River Ecology Lab., Aiken, S.C. (USA)). Nucl. 
Instrum. Methods; 141: No. 2, 299-306(1 Mar 1977). 

A cyclic method of thermal neutron activation and delayed- 
neutron counting provides a quantitative assay that is specific, rapid, 
and sensitive for fissile material in solid or liquid samples. In each 
activation/counting cycle the sample is transferred into a thermal 
neutron flux for activation and then to a detector for delayed- 
neutron counting. Computer calculations based on specific induced 
fission rates of the fissile material and on the half-lives and delayed- 
neutron yields of six beta-emitting precursor groups are used to 
optimize analyses of various fissile isotopes and of natural uranium. 
Correlations for interferences caused by the _ reaction 
7O(n,p)—>'7N(B~ 44 s)—>*70*—'*O + n(delayed) are made by using 
a cross section that was measured with water enriched in 170. For 
an analysis time of 10 min/sample and a thermal neutron flux of 10° 
n/(cm?s), detection limits in 15 g soil samples are 0.5 ppm for natural 
uranium and 8 ppb for **° Pu. 


2696 Non-destructive assay of fissile and fertile material with an 
electron linear accelerator. Grondey, G. (Technische Univ. Han- 
nover (Germany, F.R.)). Atomkernenergie; 30: No. 1, 47-54(1977). (In 
German). 

Non-destructive assay of fissile and fertile materials is made 
by gamma-induced reactions. Prompt and delayed neutrons from the 
(y,f)-reaction and prompt neutrons from the (y,n)-reaction are mea- 
sured. Especially for the assay of nuclear scrap and waste, the 
method offers some advantages. A commercial available electron 
linear accelerator is used as radiation source. The linac has to fulfill 
some severe requirements concerning its energetic stability and is 
therefore modified. A method for fast, non-destructive determination 
of enrichment is described and tested with simple specimens. The 
enrichment and the absolute content of nuclear material of samples 
from one set of samples can then be measured, if one sample of the 
set, the reference, is well known. The method is demonstrated with 
simulated containers of nuclear scrap and waste. 


2697 (ERDA-tr—292) International safeguards against prolif- 
eration of nuclear weapons. Morokhov, I.D.; Timerbayev, R.M.; 
Ryzhov, M.N.; Kuchinov, V.P. 1977. Translation of Paper CN—36/ 
340. (CONF-770505—316(trans)). 23p. Dep. NTIS, PC A02/MF 
AOl. 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

Ways of implementing steps leading to a further universaliza- 
tion of nonproliferation and to improving its effectiveness are dis- 
cussed. Elements of the IAEA system of safeguards and factors 
affecting the effectiveness of control are considered. It is concluded 
that the requirements for increasing the effectiveness of control are: 
use of control in the entire nuclear fuel cycle in countries possessing 
no nuclear weapons, a further improvement of the IAEA safeguards 
system, including a system of automatic processing of data on 
nuclear material accounting, and effective implementation of steps 
aimed at physical shielding of nuclear materials. (LK) 


2698 Nuclear fuel control in fuel fabrication plants. Seki, Y. 
(Mitsubishi Nuclear Fuel Ltd., Tokai, Ibaraki (Japan)). Genshiryoku 
Kogyo; 22: No. 10, 14-18(Oct 1976). (In Japanese). 

The basic control problems of measuring uranium and of the 
environment inside and outside nuciear fuel fabrication plants are 
reviewed, excluding criticality prevention in case of submergence. 
The occurrence of loss scraps in fabrication and scrap-recycling, the 
measuring error, the uranium going cut of the system, the confirma- 
tion of the presence of lost uranium and the requirement of the 
measurement control for safeguard make the measurement control 
very complicated. The establishment of MBA (material balance area) 
and ICA (item control area) can make clearer the control of inven- 
tories, the control of loss scraps and the control of measuring points. 
Besides the above basic points, the following points are to be taken 
into account: 1) the method of confirmation of inventories, 2) the 
introduction of reliable NDT instruments for the rapid check system 
for enrichment and amount of uranium, 3) the introduction of real 
time system, and 4) the clarification of MUF analysis and its applica- 
tion to the reliability check of measurement control system. The 
environment control includes the controls of the uranium concentra- 
tion in factory atmosphere, the surface contamination, the space dose 
rate, the uranium concentration in air and water discharged from 
factories, and the uranium in liquid wastes. The future problems are 
the practical restudy of measurement control under NPT, the defi- 
nite plan of burglary protection and the realization of the disposal of 
solid wastes. 


2699 Implementing the nuclear material safeguards according to 
the Non-Proliferation Treaty in the nuclear facilities of the Federal 
Republic of Germany. Brueckner, C. (Kernforschungszentrum Karls- 
ruhe (Germany F.R.). Entwicklungsgruppe Kernmaterialsicherung). 
KFK Nachr.; 8: No. 2, . 12-15(1976). (In German). 
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In the course of implementing this safeguards system the 
following problems are met with: 1) Stipulation of material balance 
zones and strategic points, definition of charges. 2) Stipulations for 
the contents of the protocols of the operator, for measurement data 
which are important for details on the nuclear material contents of 
charges in case of changes in stock and stock-taking. 3) Installation 
of a measurement system for the determination of primary data. 4) 
Application of sealing and observation measures. 5) Reports to the 
supervisory authorities using data processing. 6) Organization of 
stock-taking and examination of the actual stock. 


ADMINISTRATIVE AND REGULATORY 


2700 9th ordinance on the implementation of the Federal Act for 
Protection against Nuisances (fundamentals of the licensing procedure) 
- 9. BImSchV. Bundesgesetzblatt, Teil 1; No. 10, 274-279(Feb 1977). 
(In German). 

Contents: (1) Range of application for the installation, modifi- 
cation license and partial license for facilities subject to authoriza- 
tion, form and contents of application, characteristics and size of 
documents. (2) Publication of project, contents of publication, inter- 
pretation of the application and documents, participation of further 
authorities, objections. (3) Public hearing - purpose, particular objec- 
tions, Omission, postponement, progress, record. (4) Approval - 
decision, contents of the notice of approval. (5) Particular regula- 
tions for the partial license for facilities subject to authorization and 
preliminary notice. (6) Final regulations - transitional regulation, 
Berlin clause, coming into force. 


2701 List of competent nuclear licensing and control authorities 
for handling radioactive substances. Umwelt (Inf. Bundesminist. 
Innern); No. 52, 10-13(Jan 1977). (In German). 

Competent licensing and control authorities of the Laender 
for handling (extraction, production, storage, treatment, processing, 
other uses, disposal) radioactive substances according to sub-section 
1 of section 3 of the First Radiation Protection Ordinance (sentence 
1 of sub-section 1 of section 24 Atomic Energy Act, section 19 
Atomic Energy Act, section 33 StriSchV) are listed. 


2702 Disposal of radioactive wastes by the Laender depots. 
Umwelt (Inf. Bundesminist. Innern); No. 52, 13-15(Jan 1977). (In 
German). 

List of Laender depots or competent authorities for radioac- 
tive wastes in the FRG according to section 47 StriSchV is given. 


2703 Regulation on control of nuclear fuel materials. Ikeda, K. 
(Science and Technology Agency, Tokyo (Japan). Nuclear Safety 
Bureau). Genshiryoku Kogyo; 22: No. 10, 29-34(Oct 1976). (In Japa- 
nese). 

Some comment is made on the present laws and the future 
course of consolidating the regulation of nuclear fuel materials. The 
first part gives the definitions of the nuclear fuel materials in the 
laws. The second part deals with the classification and regulation in 
material handling. Refinement undertaking, fabrication undertaking, 
reprocessing undertaking, the permission of the government to use 
the materials, the permission of the government to use the materials 
under international control, the restriction of transfer and receipt, 
the reporting, and the safeguard measures are commented. The third 
part deals with the strengthening of regulation. The nuclear fuel 
safety deliberation special committee will be established at some 
opportunity of revising the ordinance. The nuclear material safe- 
guard special committee has been established in the Atomic Energy 
Commission. The last part deals with the future course of legal 
consolidation. The safety control will be strengthened. The early 
investigation of waste handling is necessary, because low level solid 
wastes are accumulating at each establishment. The law for trans- 
porting nuclear materials must be consolidated as early as possible to 
correspond to foreign transportation laws. Physical protection is 
awaiting the conclusions of the nuclear fuel safeguard special com- 
mittee. The control and information systems for the safeguard mea- 
sures must be consolidated in the laws. 


FUSION FUELS 


PROCESSING 


2704 Reaction of atomic hydrogen with chemisorbed species: 
C,H; on W. Rye, R.R. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
J. Nucl. Mater.; 63: 410-414(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

Atomic hydrogen produced in controlled thermonuclear re- 
actors is capable of very rapid reaction with both the material of the 
first wall and with adsorbed species. The reactions of thermal atomic 
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hydrogen with ethylene adsorbed on a tungsten film have been 
investigated. When adsorbed at room temperature ethylene reacts to 
yield gaseous hydrogen and a carbonaceous residue which reacts 
with incident atomic hydrogen to yield methane along with minor 
amounts of ethane. This product distribution, however, depends on 
the chemical nature of the adsorbed species. Adsorption at 178K, a 
temperature at which the ethylene molecule is stable, inverts this 
distribution with ethane now being the major product. Analysis of 
the system dynamics shows that the rate of production of each 
product is proportional to the product of the steady state increase in 
the product pressure and the pumping time constant of the vacuum 
system. For the case of methane production following room tem- 
perature adsorption of ethylene, the reaction probability for the 
production of methane for the reaction C + 4H — CH, is approxi- 
mately 0.001, and arguments are given for a larger value. 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 2610 


PHYSICAL ISOTOPE SEPARATION 


2705 Mass spectrometer with magnetic pole pieces providing the 
magnetic fields for both the magnetic sector and an ion-type vacuum 
pump. Sieradski, L.M.; Giffin, C.E.; Nier, A.O. (to National Aero- 
nautics and Space Administration). US Patent 3,996,464. 7 Dec 1976. 
Filed date 21 Nov 1975. 8p. 

A mass spectrometer (MS) with unique magnetic pole pieces 
which provide a homogenous magnetic field across the gap of the 
MS magnetic sector as well as the magnetic field across an ion-type 
vacuum pump is disclosed. The pole pieces form the top and bottom 
sides of a housing. The housing is positioned so that portions of the 
pole pieces form part of the magnetic sector with the space between 
them defining the gap region of the magnetic sector, through which 
an ion beam passes. The pole pieces extend beyond the magnetic 
sector with the space between them being large enough to accom- 
modate the electrical parts of an ion-type vacuum pump. The pole 
pieces which provide the magnetic field for the pump, together with 
the housing form the vacuum pump enclosure or housing. 


HEAVY WATER PRODUCTION 


2706 (UCID—17405-77-1) Development of advanced concepts 
for improved heavy water production technology. I. Quarterly progress 
report, October 1, 1976—December 31, 1976. Marling, J.B.; Aldridge, 
F.T.; Wood, L.L. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Jan 1977. Contract W-7405-ENG-48. 14p. Dep. 
NTIS, PC A02/MF AO1. 

Three strongly differing processes for deuterium isotope sepa- 
ration continued under development during the reporting period 
which may lead to improved heavy water production technologies. 
Compound characterization continued and promising alloys were 
evaluated for rare-earth-transition metal hydrides suitable for chro- 
matographic hydrogen isotope separation. Equilibrium pressure 
curves for hydrogen and deuterium over these compounds were 
measured; the single-step deuterium enrichment ratios of 30% were 
observed for the most promising compounds. Spectroscopic studies 
suggested that deuterium halide-olefin addition reactions accelerated 
by IR lasers can be verified by Nd-YAG laser excitations of HBr and 
DBr overtone bands. Compounds suitable for CO2 laser multiphoton 
deuterium-selective dissociation were determined. The most promis- 
ing compounds have dissociation barriers of less than 2 eV and 
extremely high frequency factors, which should permit high quan 
tum efficiencies to be attainable. 


2707 Present status and future of heavy-water production meth- 
ods. pp 237-284 of In Suiso oyo gijutsu saishin shiryoshu. Tokyo, 
Japan; ISU (1975). (In Japanese) 

Heavy water is important as a neutron moderator in the 
power generation by nuclear fission, and for the future, it is essential 
as the fuel for nuclear fusion reactors. In reviewing the current 
situation and the future of heavy water production, the following 
matters are described: the need of the quantity production of heavy 
water for Japan; the current status of heavy water production 
methods such as chemical exchange, evaporation, water electrolysis, 
etc.; compound process; future problems in heavy-water production 
research. 


ISOTOPE AND RADIATION SOURCE TECHNOLOGY 


RADIATION SOURCES 
REFER ALSO TO CITATION(S) 5029 


2708 Activities of the IAEA on the use of radioisotopes. Shal- 
nov, A.V. (International Atomic Energy Agency, Vienna (Austria). 
Div. of Research and Lab.). Proc. Jpn. Conf. Radioisot.; No. 12, 30- 
41(Jun 1976). 

From 12. Japan conference on radioisotopes; Tokyo, Japan 
(26 Nov 1975). 

The program of the IAEA related to the use of radioisotopes 
and radiation is concentrated in the Department of Research and 
Isotopes, which includes the Joint FAO/IAEA of Atomic Energy in 
Food and Agriculture, the Life Sciences Division, and the Division 
of Research and Laboratories. The following matters are described: 
hydrology of water systems using stable isotopes, research on CPXE 
(charged-particle X-ray emission), Regional Cooperative Agree- 
ments, Nuclear Methods in Environmental Research, and guidance 
to developing countries in the medical applications of radioisotopes. 


DESIGN AND FABRICATION 
REFER ALSO TO CITATION(S) 5040 


2709 (AD-A—039210) High power coherent x-ray source and 
search for x-ray laser. Final report 1 June 1972—31 August 1976. 
Gupta, K.d. (Texas Tech Univ., Lubbock (USA). Dept. of Physics 
and Engineering Physics). Oct 1976. 26p. NTIS PC A03/MF AOI. 

The non-divergent ‘hot spot’ from single crystals bombarded 
with electron beam from Febetron, Van de Graaff and sealed-off x- 
ray tube reveals discrete frequencies in bremsstrahlung. Stimulated 
Kossel line and radiative Auger Raman process have been observed 
in germanium crystals. Conical target x-ray tube bombarded by 
electrons at grazing angle give high contrast radiograph of materials 
and instruments. The observed coherent radiation has been profit- 
ably used for surface studies and could be used for development of x- 
ray holography. 


2710 (N—77-23907) Hypersonic atomic oxygen molecular beam 
source. Lam, C.K. (Toronto Univ., Ontario (Canada). Inst. for 
Aerospace Studies). Dec 1976. 127p. (UTIAS—212; CN-ISSN— 
0082-5255). NTIS PC A07/MF AO1. 

A high intensity, high velocity atomic oxygen molecular 
beam source was developed, and its operating characteristics theo- 
retically and experimentally investigated. The source operation is 
based on thermal dissociation in a thorium dioxide oven, and excel- 
lent source life-time and operating stability to 3000 K have been 
demonstrated, utilizing ohmic heating at 350 watts and multi-foil 
radiation shielding. Performance over a wide pressure range of He/ 
OQ. mixtures was investigated. The helium dilutions favor oxygen 
dissociation through its lower partial pressure, while maintaining 
high freezing Mach numbers in the beam formation process. It was 
demonstrated that the oxygen behavior in the source was unaffected 
by the presence of the helium. A best atomic oxygen beam intensity 
of 1.61 x 1018 atoms/steradian sec. from the source was attained at 
an estimated velocity of 3.8 km/sec, higher than any previous 
source. Dissociation at this intensity was 55%, and larger atomic 
oxygen percentage can he obtained at lower oxygen partial pres- 
sures. 


2711 *°Sc(p,n) reactions as a source of monoenergetic 10-50 keV 
neutrons. Rogers, D.W.O. (National Research Council of Canada, 
Ottawa, Ontario. Div. of Physics). Nucl. Instrum. Methods; 142: No. 
3, 475-478(1 May 1977) 

The use of the *°Sc(p,n) reaction as a monoenergetic source 
of 10-50 keV neutrons is compared to the frequently used 7Li(p,n) 
reaction. The lower cross section in the **Sc(p,n) case is compensat- 
ed for by the spectral purity of the beam, which is shown to be a 
major drawback in the ’Li(p,n) case. Detailed yield curves are given 
for the *°Sc(p,n) reaction to 110 keV above threshold. 


2712 Neutron generator. Bounden, J.E.; Large, L.N. (to 
UKAEA London Office). German(FRG) Patent 1,539,676/C/. 28 
Oct 1976. 10p. (In German). 

The generator consists of a tube, one end of which is parti- 
tioned off by a limiting electrode. In this part, a gas discharge plasma 
is produced. The ions are extracted through a circular opening in 
this electrode, of which the lips are of a material exhibiting a 
minimal recombination effect on the plasma. The extraction is 
achieved by applying an axial magnetic field obtained from a coil 
wound around the tube. Two cone-like electrodes tapering towards 
the ion source accelerate and focuss the ions onto a target. A 
minimal ions loss, and therefore a high neutron flux are obtained. 


2713 X-ray source. Schoefer, H.; Panzer, W.; Drexler, G. (to 
Gesellschaft fuer Strahlen- und Umweltforschung m.b.H., Neuher- 
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berg/Muenchen (Germany, F.R.)). German(FRG) Patent 2,259,382/ 
B/. 28 Oct 1976. 5p. (In German). 

A hollow cylinder’s lateral surface is made of a radioactive 
substance. The emitted photons induce X-ray fluorescence in a cone 
of suitable material, coaxially mounted inside the cylinder. The cone 
tapers towards a collimator made of the same material. The collima- 
tor is fitted with a filter. The cone-collimator assembly can move 
along its axis, and is easily interchangeable. This constitutes a high 
intensity monoenergetic X-ray source covering the 10 keV - 100 keV 
range. 


2714 Method and apparatus for providing height variation com- 
pensation in certain nuclear gauging applications including nuclear 
mine detection. Roder, F.L. US Patent 3,982,125. 21 Sep 1976. Filed 
date 9 Jan 1975. Sp. 

A method and apparatus for compensating for height vari- 
ations in certain nuclear gauging applications, particularly nuclear 
mine detection, are disclosed. A source of monoenergetic photons 
and a pair of detectors are provided. One of the two detectors 
includes a K-edge filter, whereas the second detector does not. After 
processing, the outputs of the two detectors are applied to a suitable 
readout device. The combination of the filtered detector and unfil- 
tered detector provide a means to compensate for any height vari- 
ation of the source-detector assembly above the medium under 
study, thereby permitting any change in the average atomic number 
of that medium to be discerned. (Author) 


2715 Properties of radioisotope sources and design of irradiation 
facilities. Kasamatsu, T. (Japan Atomic Energy Research Inst., Ta- 
kasaki, Gunma. Takasaki Radiation Chemistry Research Establish- 
ment). pp 21-30 of In Hoshasen kagaku; kogyo riyo no tame no kiso 
to oyo no saishin shiryoshu. Tokyo, Japan; Brain Service (1976). (In 
Japanese) 

Radioisotope sources for industrial use are described, and 
irradiation facilities are also explained. The materials considered for 
radiation sources are Co-60, Cs-137, Sr-90, Kr-85, fission products 
and spent fuel. The dose rate distribution of radiation sources is 
important for the design of irradiation facilities. The sources must be 
placed into lead containers and installed in shielded rooms. It is easy 
to construct the facility for the source of a small amount. The facility 
and equipments for the source of a large amount must be designed 
carefully according to the purpose. Examples are illustrated. The 
cost for irradiation is also an important factor to be considered for 
industrial use. The amount of required dose, the sizes of apparatuses 
and containers, the amount of gamma-ray sources are considered in 
the estimation. The regulation standard for radiation safety is deter- 
mined by law. The radiation sources should be sealed completely. 
Radiation shielding from the sealed sources, the principles of han- 
dling the sources, the facilities for handling the sealed sources, the 
management of the sealed sources and the health check-up of work- 
men are prescribed. 


USE IN MEDICAL SUPPLY STERILIZATION 


2716 Practical design of gamma irradiation facility. Sugimoto, 
S. (Radia Industry Co. Ltd. (Japan)). pp 59-75 of In Hoshasen 
kagaku; kogyo riyo no tame no kiso to oyo no saishin shiryoshu. 
Tokyo, Japan; Brain Service (1976). (In Japanese) 

In this report, it is intended to describe mainly the multi- 
purpose irradiation facilities which carry out the consigned irradia- 
tion for the sterilization of medical apparatuses, which is most of the 
demand of gamma irradiation in Japan. Gamma irradiation criterion 
is summed up to that “Apply the specified dose properly and 
uniformly to product cases and be economic.’ Though the establish- 
ment of the design standard for irradiation facilities is not easy and is 
not solve simply, the factors to be considered in the design are as 
follows: (1) mechanism safety, (2) multipurpose irradiation structure, 
(3) irradiation criteria and practice, (4) efficiency of radiation source 
utilization and related problems, and (5) economical merit. Irradia- 
tion facilities are generally itemized as follows: irradiation equip- 
ments, radiation source-storing facility, package carrier, radiation 
source-driving equipments, facilities for safety and operational man- 
agement and others. Examples and their characteristics are reported 
for the facilities of Japan Radio-isotope Irradiation Cooperative 
Association and Radie Industries Ltd. Expenses for construction, 
processing and radiation sources are shown on the basis of a few 
references, and the cost trially calculated under a certain presump- 
tive condition is given. 


OTHER INDUSTRIAL USES 


2717 (PB—258747) Tool wear sensors. Final report. Cook, 

N.H.; Basile, S.A.; Subramanian, K.; Grace, W.H. Jr. (Massachusetts 

oo = Tech., Cambridge (USA)). Aug 1976. 230p. NTIS, PC Al1/ 
AOl. 

A new and unique method of on-line tool wear sensing was 

developed which can provide information for decisions relative to 

‘tool change’ time and strategies. This method involves the implanta- 
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tion of a very small radioactive ‘particle’ (an isotope of tungsten, 
W185, with an activity of the order of 10 to the minus 8 power 
Curies) at a specific point within the flank wear zone of a drill. After 
drilling each hole, a Geiger-Meuller radiation detection system mea- 
sured the activity of the radioactive particle implanted in the drill. 
The activity of the drill dropped abruptly to background when the 
drill had worn up to or beyond the location of the radioactive 
particle. Drill wear tests using computerized data gathering showed 
that this method of tool wear sensing will indicate when a drill has a 
specific amount of flank wear. 


2718 Utilization of radiation for preservation of environment. 
Washino, M. (Japan Atomic Energy Research Inst., Takasaki, 
Gunma. Takasaki Radiation Chemistry Research Establishment). pp 
175-189 of In Hoshasen kagaku; kogyo riyo no tame no kiso to oyo 
no saishin shiryoshu. Tokyo, Japan; Brain Service (1976). (In Japa- 
nese 

The utilization of radiation for sludge treatment, waste water 
treatment and exhaust gas treatment is reviewed. The conversion of 
sludge into fertilizer is difficult in Japan, because heavy metals that 
came from industrial waste water are contained in sewage water. If 
the techniques for treating industrial waste water and the measures 
for regionally separating waste water are established, the less fertile 
earth due to excess use of agricultural chemicals and synthetic 
fertilizers will recover its fertility. Problems of activated sludge 
treatment are as follows: 1) requirement for wide plant area, 2) 
difficulty of meeting the wide variation of loads, and 3) existence of 
agricultural chemicals and detergents which are not decomposable 
by microorganisms. The irradiation method may be one of the 
techniques for reusing waste water by high quality treatment. The 
mechanism of radiation effects is physicochemically explained. The 
research on the electron beam treatment exhaust gas in heavy oil 
combustion made by Japan Atomic Energy Research Institute and 
Ebara Manufacturing Company is illustrated. The experiment re- 
vealed that 1) sulfurous acid and nitrogen oxides in exhaust gas can 
be removed simultaneously; 2) a large quantity of gas can be treated 
with a large output accelerator in a short time, and 3) reaction 
products can be separated with electric dust collectors. In future, the 
research on the utilization of radiation for environment preservation 
will result in the closed systems because of the prevention of public 
pollution and the effective utilization of natural resources. 


ISOTOPIC POWER SUPPLIES 


DESIGN AND FABRICATION 
REFER ALSO TO CITATION(S) 4469 


2719 (DPST—77-128-7) Savannah River Laboratory monthly 
report. 7°*Pu fuel form processes, July 1977. (Du Pont de Nemours 
(E.L.) and Co., Aiken, S.C. (USA). Savannah River Lab.). Jul 1977. 
Contract EY-76-C-09-0001. 13p. Dep. NTIS, PC A02/MF AOl. 

This report is one of a series to summarize progress in the 
Savannah River #**Pu Fuel Form Program. Goals of the Savannah 
River Laboratory (SRL) program are: to provide technical support 
for the transfer of DNRA **Pu fuel form fabrication operations 
from Mound Laboratory to new facilities being built at the Savannah 
River Plant (SRP), to provide the technical basis for ***Pu scrap 
recovery at SRP, and to assist in sustaining plant operations. During 
the month processing of offsite scrap continued; charges to the 
dissolvers totaled 1353.9 g of ***Pu; and no scrap shipments were 
received during the month. The inventory of 80% 7°*Pu offsite scrap 
totals 4,536.8 g and includes 2,372.8 g from LASL, 1,935.7 g from 
Mound Laboratory, and 228.3 g from miscellaneous sources. The 
medical-grade scrap inventory consists of 208.2 g of 90% °*Pu and 
642.8 g of 80 to 86% *°*Pu. Checkout of all equipment and systems, 
except the hot press, fire detection/suppression system, and inert gas 
systems in the PEF, has been completed. Continuing problems with 
the hot press hydraulic system have delayed final checkout until 
mid-August. Operational testing of the inert gas systems is under 
way. Hot startup is still scheduled for October 1977. Views of the 
Operating and Maintenance Areas of PEF after completion of 
construction are shown. The status of PEF Projects as of July 17 is 
given. (TFD) 


2720 (LA—6916-PR) General purpose heat source project, 
space nuclear safety program, and radioisotopic terrestrial safety 
program. Progress report, June 1977. Baker, R.D. (comp.). (Los 
Alamos Scientific Lab., N.Mex. (USA)). Aug 1977. Contract W- 
7405-ENG-36. 75p. Dep. NTIS, PC A0S/MF AOl1. 

This is the first formal monthly report on the studies related 
to the use of 7°*PuO, in radioisotopic power systems carried out for 
the Division of Nuclear Research and Applications by the Los 
Alamos Scientific Laboratory. The three programs involved are: (1) 
General Purpose Heat Source Development; (2) Space Nuclear 
Safety; and (3) Radioisotopic Terrestrial Safety. Most of the studies 
discussed are of a continuing nature. 
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2721 (LA—6932-PR) General-purpose heat source project, 
space nuclear safety program, and radioisotopic terrestrial safety 
program. Progress report, July 1977. Baker, R.D. (comp.). (Los 
Alamos Scientific Lab., N.Mex. (USA)). Aug 1977. Seabank W- 
7405-ENG-36. 38p. Dep. NTIS, PC A03/MF AO1. 

The formal monthly report covers the studies related to the 
use of *°*PuO2 in radioisotopic power systems. The three programs 
involved are: general-purpose heat source development; space nucle- 
ar safety; and radioisotopic terrestrial safety. Most of the studies 
discussed are of a continuing nature. Results and conclusions de- 
scribed may change as the work continues. 


2722 (LA—6977-PR) General-Purpose Heat Source project, 
space nuclear safety program, and radioisotopic terrestrial safety 
program, August 1977. Baker, R.D. (comp.). (Los Alamos Scientific 
Lab., N.Mex. (USA)). Sep 1977. Contract W-7405-ENG-36. 52p. 
Dep. NTIS, PC A04/MF AO1. 

This formal monthly report covers the studies related to the 
use of 75*PuO, in radioisotopic power systems. The programs in- 
volved are: (1) general-purpose heat source development; (2) space 
nuclear safety; and (3) radioisotopic terrestrial safety. Most of the 
studies discussed are of a continuing nature. Results and conclusions 
described may change as the work continues. 


2723 (NRA—3071-035) Organic Rankine kilowatt isotope 
power system. First annual summary report, August 1, 1975—August 
1, 1976. (Sundstrand Corp., Rockford, Ill. (USA). Sundstrand 
Energy Systems). 1976. Contract EX-76-C-16-3071. 84p. Dep. NTIS, 
PC A0S5S/MF AO1. 

Sundstrand Energy Systems is developing a Kilowatt Isotope 
Power System (KIPS) directed toward satisfying the higher power 
requirements of satellites of the 1980's. The KIPS is a plutonium 
oxide fueled organic Rankine cycle turbine power system which will 
provide design output power in the range of 500 to 2000 W(e) with a 
minimum of system changes. Research progress is reported on Phase 
I comprising: (1) flight system conceptual design and ground demon- 
stration; (2) flight system design and ground qualification; and (3) 
flight system production, acceptance testing and delivery. The prin- 
cipal objectives of Phase I are to: (1) conceptually design the flight 
system, (2) based on the flight system concept, design and build the 
ground demonstration system (GDS), (3) conduct performance and 
endurance testing using electric heaters to simulate the radioisotope 
heat source, (4) identify and initiate long lead development efforts 
required to achieve the initial flight qualification hardware availabil- 
ity date of April 1981, and (5) finalize the flight concept design and 
prepare the program plan for the Phase II effort. 


HYDROGEN 


PRODUCTION 
REFER ALSO TO CITATION(S) 2029, 2066 


2724 (NTIS/PS—77/0492) Hydrogen production (a bibliogra- 
phy with abstracts). Report for 1967-Jun 77. Cavagnaro, D.M. (Na- 
tional Technical Information Service, Springfield, Va. (USA)). Jun 
1977. 186p. NTIS PC NO1/MF NO1. 

The cited reports include studies on the manufacturing of 
hydrogen by electrolysis, coal gasification, and other techniques. 
They cover both experimental research and production on the 
industrial scale. Although most of the reports are on production 
methods, economic studies are also included. (This updated bibliog- 
raphy contains 181 abstracts, 95 of which are new entries to the 
previous edition). 


2725 Process for production of hydrogen and sulfur from hydro- 
gen sulfide as raw material. Kotera, Y.; Todo, N.; Fukuda, K. (to 
Agency of Industrial Science and Tech.). US Patent 4,039,613. 2 
Aug 1977. Priority date 29 Oct 1973, Japan. 12p. 

Sulfur and hydrogen are produced from hydrogen sulfide by 
bringing hydrogen sulfide into contact, at a temperature exceeding 
the boiling point of sulfur, with at least one member selected from 
the group consisting of the sulfides of molybdenum, tungsten and 
ruthenium to give rise to a gaseous mixture consisting of hydrogen 
sulfide, hydrogen and sulfur. The produced mixture is cooled to 
separate therefrom the sulfur component in the condensed form and 
leave behind a gaseous mixture whereas the hydrogen component 
makes up the majority of the total weight thereof. Hydrogen sulfide 
is removed from this mixture by means of condensation or absorp- 
tion. 


2726 Process for the production of hydrogen. Barber, E.M. (to 
Texaco Inc.). US Patent 4,025,612. 24 May 1977. Filed date 13 Dec 
1974. 12p. 
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Hydrogen is produced by the combustion of carbon with air 
to produce a combustion gas effluent containing carbon dioxide and 
nitrogen. The carbon dioxide is separated and reacted with carbon to 
produce carbon monoxide. The resulting produced carbon monoxide 
is then reacted with steam to produce carbon dioxide and hydrogen 
and the resulting produced hydrogen separated. The carbon utilized 
for the production of hydrogen may be obtained by the thermal 
decomposition of hydrocarbons to yield carbon and gaseous hydro- 
gen or the carbon utilized in this process may be obtained from a 
solid carbonaceous fuel, such as coal or coke or the like. A reactor 
useful for the thermal decomposition of a hydrocarbonaceous fuel to 
produce gaseous hydrogen and carbon and particularly adaptable for 
use in the process in accordance with this invention comprises a 
reactor provided with a high temperature thermal decomposition 
zone and means therein for effecting the separation between any 
solid ash constituents of the fuel, the resulting produced carbon and 
the resulting produced gaseous hydrogen. 


2727 Technology and problems of hydrogen liquefaction. Brezzi, 
F. Quad. Ing. Chim. Ital.; 12: No. 1/2, 26-34(1976). (In Italian). 

From Italian Chemical Society meeting on new prospects 
hydrogen; Milan, Italy (21 Apr 1975). 

A survey covers theory of hydrogen liquefaction; descrip- 
tions of a 35.1/hr unit that uses nitrogen as cryogenic medium and a 
500.1/hr unit, both manufactured by Societa l’'Air Liquide, and a 
40.1/hr unit operating on helium; the technology of various compo- 
nents of liquefaction plants, including the insulation and outer casing, 
heat exchangers, compressors, tubes, and valves; descriptions of 
storage tanks; and pipes and transport technology. 


2728 (RFP-Trans—224) Palladium membrane as hydrogen-dif- 
fusion anode. Kuessner, A.; Wicke, E. Translated from Z. Phys. 
Chem. (Frankfurt); 24: 152-162(1960). 9p. Dep. NTIS, PC A02/MF 
AOl. 


The capability of metal hydrides to transfer hydrogen from 
the gas phase to hydride-forming metals has been utilized for con- 
struction of a hydrogen-diffusion electrode with palladium as the 
electrode metal. The efficiency of such an electrode has been mea- 
sured with a simple test setup; for the anodic dissolution of hydro- 
gen, the first measurements have given a load limit of approximately 
70 mA per cm®. The results are discussed in terms of equilibrium and 
transport conditions and methods of increasing the load limit are 
demonstrated. 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 2049, 2917 


2729 (CONF-761064—, pp 365-377) Application of solid poly- 
mer electrolyte water electrolysis for bulk hydrogen — Nut- 
tall, L.J. (General Electric Co., Wilmington, MA). 197 

From 8. synthetic pipeline gas symposium; Clana Illinois, 
United States of America (USA) (18 Oct 1976). 

In Proceedings of the eighth synthetic pipeline gas sympo- 
sium. 

The solid polymer electrolyte (SPE) electrolysis cell uses a 
solid sheet of perfluorinated polymer plastic as the sole electrolyte. 
The electrodes consist only of thin films of catalyst pressed onto the 
surface of the electrolyte sheet. The most significant feature of the 
SPE cell for water electolysis is the very high efficiency as com- 
pared with conventional electrolyzers and the capability for operat- 
ing at high current densities (1000 to 2000 amps 1 ft?). The goals for 
the development program are to achieve an overall electrolysis 
system efficiency of 85 to 90% and a capital cost (in production of 
less than $100/kW. If the program proceeds as planned, this capabili- 
ty is to be demonstrated in a 500-kW prototype system in 1980 and in 
a 5-mw system in 1982. (LF) 


2730 Hydrogen: an energy carrier of the future. Hamerak, K. 
Chem.-Anlagen Verfahren; No. 2, 68-73(Feb 1977). a German). 

Some advantages and fields of application of hydrogen are 
outlined in the introduction. Hydrogen production by conventional 
water electrolysis, by the thermochemical iron-chlorine cycle pro- 
cess, and by a new water electrolysis method still in the laboratory 
stage are dealt with in which the electrolysis voltage is considerably 
reduced by the action of solar UV light on an anode consisting of p- 
conducting material. 


2731 Cathodes for photodriven hydrogen generators: ZnTe and 
CdTe. Ohashi, K.; Uosaki, K.; Bockris, J.O’M. (Flinders Univ., 
Adelaide). Int. J. Energy Res.; 1: No. 1, 25-30(1977). 

ZnTe (E/sub g/ = 2.26 eV) and CdTe (E/sub g/ = 1.5 eV) 
were studied as possible candidates for a photocathode in the 
photoelectrochemical production of hydrogen. Current-potential re- 
lationships with and without light, photocurrent-wavelength rela- 
tionships at various potentials, and the flatband potential, were 
measured for both electrodes in 1 N NaOH solution. The stabilities 
of both electrodes in NaOH solution were also examined. CdTe is a 
possible photocathode, but ZnTe is unacceptable, because the photo- 
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current appears at a too-negative potential in relation to its negative 
flatband potential, and because of its low stability. 


THERMOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 2730 


2732 (CONF-761064—, pp 337-361) Thermochemical water 
splitting at General Atomic. Schuster, J.R.; Russell, J.L. Jr. (General 
Atomic Co., San Diego, CA). 1976. 

From 8. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (18 Oct 1976). 

In Proceedings of the eighth synthetic pipeline gas sympo- 
sium. 

General Atomic is developing a promising thermochemical 
water-splitting cycle for hydrogen production. This cycle, which is 
based on a main reaction involving iodine and sulfur, can be con- 
ducted as an all liquid and gas process, and has heat requirements 
that are compatible with the high temperature gas cooled reactor. 
The development activities at GA are focused on chemical investiga- 
tions, process engineering, and materials investigations. Every reac- 
tion step necessary for the completion of the cycle has been demon- 
strated, and an engineering calculation has yielded a process thermal 
efficiency of 41%. Future flowsheet modifications based on recent 
chemical data and anticipated refinements in process heat utilization, 
are expected to increase thermal efficiency to between 45 and 50%. 
Initial corrosion tests have indicated candidate commercial construc- 
tion materials for some of the process fluid environments. 


2733 (LA-UR—77-1337) Thermochemical production of hydro- 
gen from water. Bowman, M.G. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-26. 24p. (CONF-771021—1). 
Dep. NTIS, PC A02/MF AOl1. 

From International symposium on energy sources and devel- 
opment; Barcelona, Spain (19 Oct 1977). 

The advantages of hydrogen as a medium for energy storage, 
energy transmission and possible large-scale use as a non-polluting 
fuel have led to the concept of a “hydrogen economy.” However, 
even if this does not fully materialize, accelerating requirements for 
hydrogen demonstrate that efficient, low cost methods for produc- 
tion based on non-fossil heat sources will become extremely valu- 
able. Theoretical advantages for thermochemical production meth- 
ods have led to the publication of many conceptual cycles prior to 
experimental testing and to efficiency and cost estimates based on 
assumed data for non-verified processes. Finally, however, laborato- 
ries in several countries have published details of cycles that have 
been demonstrated by experimental studies. The chemistry of experi- 
mentally valid cycles is discussed in some detail. Thermochemical 
criteria for efficient cycles are also presented. It seems probable that 
the development of low-cost processes must be the result of experi- 
ments not yet performed. However, valid cycles have been demon- 
strated in a variety of chemical systems and one may hope that an 
efficient low-cost process will be developed. Some cost estimates 
have finally been made on valid cycles, although mostly on assumed 
conditions. At the present time, such studies are most useful for 
guiding process improvement, and also to develop methodology for 
process evaluation. 


2734 Process for closed-cycle thermochemical production of hy- 
drogen and oxygen from water. Knoche, K.F.; Schubert, J.; Schulze- 
Bentrop, R. (to Rheinische Braunkohlenwerke AG). US Patent 
4,039,651. 2 Aug 1977. Priority date 20 May 1974, German, Federal 
Republic of (F.R. Germany). 6p. 

A closed-cycle multi-step thermochemical process is de- 
scribed for the production of hydrogen and oxygen from water. The 
disclosed process utilizes auxiliary compounds of the system iron- 
chlorine. By using the following two basic process steps: (a) reacting 
an iron oxide with hydrogen chloride or a mixture of hydrogen 
chloride and chlorine to form iron(II) chloride or iron(III) chloride, 
and, (b) reacting iron or iron(II) oxide with water to form iron(II) 
oxide or iron(II)(IIL) oxide, it is possible to employ a variety of 
additional steps so that the sum total of the reaction steps consume 
water, produce hydrogen and oxygen and regenerate the desired 
starting materials within the closed system. 


2735 Reactions in the ZnSe thermochemical cycle for hydrogen 
production. Pearson, R.K.; Krikorian, O.H.; Elson, R.E.; Condit, 
R.H.; Dreyfuss, R.M. (Univ of Calif, Lawrence Livermore Lab). 
Ind. Eng. Chem., Prod. Res. Dev.; 16: No. 1, 73-78(Mar 1977). 

The two key steps in the ZnSe thermochemical cycle for 
hydrogen production from water were studied in some detail. In the 
more critical step of the two, ZnO is reacted with Se and SO, to 
form a mixture of ZnSe and ZnSQ,. This reaction is found to 
proceed quantitatively at 770 K and to reach approximate equilibri- 
um in 30 min. For the second key step, which requires hydrolysis of 
ZnSe to give H2Se, both aqueous H2SO, and HC! were investigated 
as hydrolysis agents. It is found that HCl is much more effective 
than H2SO, for this purpose. On the basis of these studies the ZnSe 
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cycle is concluded to be a scienticially feasible method for produc- 
tion of hydrogen from water. 13 refs. 


2736 Production of hydrogen by thermochemical reactions. Hof- 
mann, H. (Univ., Erlangen-Nuernberg, Erlangen, Ger.). Chem.-Ing.- 
Tech.; 48: No. 2, 87-90(Feb 1976). (In German). 

From Ges. Dtsch. Chem. annual meeting; Cologne, Germany 
(8 Sep 1975). 

The thermolysis of water below 1000°C in cyclic processes 
based on transition metal halides and solar or nuclear reactor heat 
could be competitive with Alaskan natural gas or SNG by 1985-90, 
producing hydrogen at $5.85/million Btu. The Euratom Mark-9 iron 
chloride cycle, however, the most advanced current variant, illus- 
trates the obstacles to commercial implementation; the scarcity of 
kinetic data required for optimization of key process steps involving 
hydrolysis of iron(II) chloride at 65°C, rechlorination of the product 
magnetite with chlorine or hydrogen chloride at >200°C under 
conditions limiting dimerization of the product iron(III) chloride, 
and decomposition of the latter to ferrous chloride at 350°C; the 
large solids throughputs (185 tons iron(II) chloride per ton of 
hydrogen); thermal efficiency losses in additional separation steps; 
the need for catalysts to increase reaction rates and reduce the 
enormous reactor volumes required for hydrogen conversion, corro- 
sion problems, etc. Flow diagrams, graphs, and 16 references. 


2737 Method of hydrogen production. Seitzer, W.H. (to Sun 
Ventures, Inc., St. Davids, Pa. (USA)). German(FRG) Patent 
2,507,612/A/. 11 Sep 1975. 8p. (In German). 

In the first stage of the process, steam reacts at a temperature 
below 700°C with WO:, forming hydrogen and W4On. The WsOn 
formed is regenerated in a second stage of the process in the 
temperature range of between 725 and 775°C using a reducing gas, 
particularly generator gas. The WO: reformed by reduction is taken 
back to the first stage of the process. 


STEAM REFORMER PROCESSES 
REFER ALSO TO CITATION(S) 4102 


2738 Steam reforming of hydrocarbons on noble metal catalysts. 
I. The catalytic activity in methane-steam reaction. Kikuchi, E.; 
Tanaka, S.; Yamazaki, Y.; Morita, Y. (Waseda Univ, Sch of Sci and 
Eng, Tokyo, Jpn). Bull. Jpn. Pet. Inst.; 16: No. 2, 95-98(Nov 1974). 

The catalytic activity of Group VIII transition metals except 
Os for methane-steam reaction under atmospheric pressure at 350 to 
600°C was investigated. Ru and Rh were found to possess high and 
stable activity over a wide range of steam/methane ratio. The rate of 
reaction on a Rh-silica catalyst was found to be of the zeroth and 
0.5th order with respect to methane and steam, respectively. 5 refs. 


BOSCH PROCESS 


2739 Formation of fatty acids in the conversion of carbon 
monoxide. Kubicka, R.; Saleta, L. Gas- Wasserfach, Gas-Erdgas; 118: 
No. 4, 153-159(Apr 1977). (In German). 

Steam conversion of carbon monoxide is usually carried cut 
in two stages, a high- and a low-temperature stage. Both stages have 
a saturation cooling circuit. The formation of fatty acids - mainly 
formic and acetic acid - in these circuits is reported on, and possible 
ways to influence these are mentioned. 


BIOSYNTHESIS 
REFER ALSO TO CITATION(S) 2731 


2740 (PB—263680) Inquiry into biophotolysis of water to pro- 
duce hydrogen. Lien, S.; San Pietro, A. (Indiana Univ., Bloomigton 
(USA). Dept. of Plant Sciences). 1976. 58p. NTIS PC A04/MF AO1. 

This report is intended to serve as an assessment of solar 
energy. It is concerned with the photoconversion apparatus of green 
plants that serves to convert absorbed solar energy into chemical 
free energy and thereby provides a non-polluting energy source-- 
gaseous hydrogen. This process is the biophotolysis of water to yield 
hydrogen (and oxygen). Relevant information available in the litera- 
ture is presented under three main topics: (1) Energy Efficiency of 
Biophotolysis of Water includes a discussion of the theoretical 
maximal energy conversion efficiency of PETS (Photosynthetic 
Electron Transport System) and a departure from theoretical maxi- 
mal efficiency; (2) Stability of PETS includes a discussion of photo- 
chemical degradation of PETS--photoinhibition and photo-oxida- 
tion, inactivation of PETS, and stabilization of PETS in vitro; and 
(3) Hydrogenase includes a discussion of the occurrence and general 
properties of hydrogenase, photoproduction of hydrogen, the 
oxygen sensitivity of hydrogenase, and the preparation and stabiliza- 
tion of hydrogenase. 


2741 Photogalvanic generation of hydrogen. Cappelle, P.; de 
Backer, M.; de Witte, O.; Feuillade, G.; Lepoutre, G. (CNRS, Lille). 
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C. R. Hebd. Seances Acad. Sci., Ser. C; 284: No. 16, 597-600(25 Apr 
1977). (In French). 

Photogeneration of hydrogen from water has been observed 
in the presence of soluble zinc phtalocyanine. From this study, 
criteria for the selection of photosensitive catalysts based on the 
existence of lower valency metal complexes are defined. 


COAL GASIFICATION 


2742 (FE—2206-11) Catalytic conversion of coal energy to hy- 
drogen. Monthly report, May 1—May 31, 1977. Starkovich, J.A.; 
Pinkerton, J.D.; Motley, E. (TRW, Inc., Redondo Beach, Calif. 
(USA)). Jun 1977. Contract EX-76-C-01-2206. 15p. Dep. NTIS, PC 
A02/MF AOl1. 

The overall objective of the program is to develop a prelimi- 
nary assessment of the potential of a hydrogen generation process 
based upon reactions involving char, steam, lime, and metal salt 
additives. Design, construction, and preliminary checkout tests of 
the elevated pressure fluid bed reactor have been completed. A 
review of the safety of operation of the reactor system was complet- 
ed, and TRW management approval to operate the system for char 
gasification studies up to a temperature of 750°C and a pressure of 
150 psi was granted. Catalyst transport studies were completed 
under the Gasification Reaction Physical-Chemical Properties task. 
In the studies completed potassium carbonate catalyst, applied to a 
high surface area silicon carbide support material and immersed in a 
char bed, was shown to be mobile during the char-steam reaction 
and able to catalyze, though somewhat ineffectually, the char gasifi- 
cation reaction(s). Gasification experiments were carried out in the 
fixed-bed reactor system to determine the effects which a small 
oxygen partial pressure would have on the product composition and 
gasification rate of the potassium carbonate catalyzed steam-char- 
limestone reaction. The engineering analysis effort has paralleled the 
laboratory research to the extent that the selected laboratory data 
have been incorporated into an updated version of the conceptual 
commercial process design for the TRW coal to He process. (LK) 


STORAGE 


2743 (NTIS/PS—77/0495) Hydrogen storage. Part 1. storage 
as a gas or liquid (a bibliography with abstracts). Report for 1974-Jun 
77. Cavagnaro, D.M. (National Technical Information Service, 
Springfield, Va. (USA)). Jun 1977. 101p. NTIS PC NO1/MF NOI1. 

The bibliography references all aspects of storing hydrogen as 
a liquid or a gas. Citations cover fuel storage, energy storage, and 
the construction of tanks used to store the material. Any type of 
storage that is related to batteries, fuel cells or solar cells unless the 
abstract states that its purpose is to store hydrogen are excluded. 
(This updated bibliography contains 96 abstracts, 14 of which are 
new entries to the previous edition.) 


2744 Phenomenological rate process theory for the storage of 
atomic H in solid H2*. Rosen, G. (Drexel Univ., Philadelphia, Pa. 
(USA)). Lett. Nuovo Cim.; 17: No. 13, 437-438(27 Nov 1976). 

A phenomenological rate process theory is developed for the 
storage and rapid recombination of atomic hydrogen fuel radical in a 
crystalline molecular hydrogen solid at temperatures in the range 
o0.1K(< =)T(<=K. It is shown that such a theory can account 
quantitatively for the recently observed dependence of the storage 
time on the storage temperature, for the maximum concentration of 
trapped H atom, and for the time duration of the energy release in 
the tritium decay experiments of Webeler. 


CHEMISORPTION 
REFER ALSO TO CITATION(S) 2754, 3066, 3933 


2745 (BNL—50667) Some rate and modeling studies on the use 
of iron—titanium hydride as an energy storage medium for electric 
utility companies. Strckland, G.; Yu, W.S. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 26 Apr 1977. Contract EY-76-C-02-0016. 
62p. Dep. NTIS, PC A04/MF AOl1. 

Dynamic tests and modeling studies were made on the chemi- 
cal-energy-storage portion of an electrical energy conversion and 
storage system proposed for leveling the load of an electric utility 
company. The concept utilizes off-peak power to produce hydrogen 
by electrolyzing water, storing the hydrogen as iron-titanium hy- 
dride, FeTiH/sub x/, and subsequently releasing the hydrogen to a 
fuel cell where the reaction with air generates electrical power. The 
hydrogen storage portion of the system was tested on a small scale 
using a 6-in.-diam by 30-in.-long test bed containing 84 Ib of FeTi 
alloy. Hydrogen reacts with this alloy at ordinary temperatures, with 
the release of heat, producing the hydride FeTiH/sub x/; and 
hydrogen is released by heating the hydride to decompose it. In the 
six hydriding-dehydriding cycles that were studied, the times that 
hydrogen flow rates of 40 to 10 standard liters per minute (SLPM) 
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could be sustained were determined. Water temperatures of 30°C 
and 50°C were used; and the terminal hydrogen pressures used were 
500 psia during hydriding and about 16 psia during dehydriding. 
Under these conditions the dynamic working capacity of the test bed 
was | lb of hydrogen as the composition varied between FeTiH/sub 
0.175/ and FeTiH/sub 1.400/. For a 10-h transfer time the design 
rating of the unit was 9 SLPM of hydrogen, which is equivalent to 
0.119 wt% of the alloy per hour, using water at 80°C. Temperature 
profiles and histories were also obtained. A battery comparison test 
showed that the reserve capacity of the test bed was substantially 
greater than that expected from the best present-day lead-acid bat- 
tery in a standard test made at the 50%-discharged condition. In the 
modeling study it was shown that by using measured values of the 
bed thermal conductivity and pressure, the analytical and experimen- 
tal results for hydrogen discharge rate, and amount of hydrogen 
discharged, were in good agreement. 


2746 (NTIS/PS—77/0496) Hydrogen storage. Part 2. hydrogen 
as a hydride (a bibliography with abstracts). Report for 1974-Jun 77. 
Cavagnaro, D.M. (National Technical Information Service, Spring- 
field, Va. ror Jun 1977. 85p. NTIS PC NO1/MF NO1. 

The bibliography covers hydrogen storage as a hydride. 
Citations discuss the chemical and physical properties of the hydride 
and how useful it will be for hydrogen storage. References also 
cover the conversion of hydrogen to a hydride and the conversion 
back to hydrogen. (This updated bibliography contains 80 abstracts, 
41 of which are new entries to the previous edition.) 


2747 Metal hydrides as fuel tanks for vehicles. Mintz, M.H.; 
Hadari, Z. (Nucl Res Cent, Negev, Be’er Sheva, Isr). Isr. J. Technol.; 
14: No. 4-5, 231-234(1976). 

Comparison is made with three other alternatives for hydro- 
gen storage systems, from which metal hydrides seem to exhibit the 
most convenient properties. The various factors involved in the 
hydride selection are analyzed. A minimum hydrogen content (wt 
Jo) of 6--7% is shown to be essential in choosing the appropriate 
hydride, which excludes most metal--hydrogen systems. Considering 
some other factors, it is concluded that the only suitable systems are 
certain magnesium-alloy hydrides. Recent research done in this field 
is reviewed. 18 refs. 


2748 Substitutions in LaNi; compound: comparative study of 
related hydrides in electrolytic and solid gas reactions. Percheron- 
Geugan, A.; Briaucourt, F.; Diaz, H.; Achard, J.C.; Sarradin, J.; 
Bronoel, G. (CNRS, Meudon, France). pp 300-307 of In Proceedings 
of the 12th rare earth research conference. Vol. I. Lundin, C.E. 
(ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1 

The hydrogen sorption properties of LaNis type compound 
series, in which La or Ni are gradually replaced by di-, tri-, or 
tetravalent metal (Yb, Ca, Mg, Y, Ti, Al) are determined by solid gas 
and electrochemical reactions. The pressure composition isotherms 
are determined from absorption desorption incremental measure- 
ments between 300 and 400°K. The electrochemical behavior is 
determined by measuring the discharge current during anodic polar- 
ization after a cathodic charge. The comparison shows in particular 
that the electro-chemical hydrogen holding capacity is always lower 
than the value deduced from the hydride stoichiometry. The influ- 
ence of various parameters such as purity of alloys, temperature, 
stoichiometry factor, and the effects of substitution on the capacity 
value is presented. 


TRANSPORT 
REFER ALSO TO CITATION(S) 2917 


2749 Status of the hydrogen energy system concept. Gregory, 
D.P. (Institute of Gas Technology, Chicago, Ill. (USA)). Gas 
Waerme Int.; 26: No. 3, 124-134(Mar 1977). (In German). 

From 13. world gas conference; London, UK (7 - 11 Jun 
1976). 

Much attention has been given to the concept of using hydro- 
gen as a gaseous carrier of energy produced from the new sources, 
such as nuclear and solar, to conventional energy users. The natural 
gas industry has an opportunity to share in the delivery of the energy 
from these new sources by using its existing pipelines and marketing 
capability to distribute hydrogen, if hydrogen fuel is truly a viable 
concept. This paper reviews the status of the considerable research 
on the electrochemical and thermochemical production; pipeline 
transmission, cryogenic, hydride, and pressure storage of hydrogen; 
and on the use of hydrogen as a fuel for vehicles, aircraft, and other 
domestic purposes. Before hydrogen can take its place as a useful 
and economical energy carrier, more technical information is needed 
in areas of pipeline and compressor materials, compatibility of distri- 
bution systems, and tolerance of utilization devices to mixtures of 
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hydrogen and methan and considerably more effort must be devoted 
to developing hydrogen-production techniques that will reduce 
hydrogen’s cost. 


SAFETY 
REFER ALSO TO CITATION(S) 4657 


2750 (N—76-33475) Fluidic hydrogen detector production pro- 
totype development. Final report, Nov. 1974 — Apr. 1976. Roe, G.W.; 
Wright, R.E. (McDonnell Douglas Astronautics Co., Titusville, Fla. 
(USA)). 16 Apr 1976. Contract NAS10-8764. 155p. (NASA-CR— 
147984; L—0341). NTIS. 

A hydrogen gas sensor that can replace catalytic combustion 
sensors used to detect leaks in the liquid hydrogen transfer systems 
at Kennedy Space Center was developed. A fluidic sensor concept, 
based on the principle that the frequency of a fluidic oscillator is 
proportional to the square root of the molecular weight of its 
operating fluid, was utilized. To minimize sensitivity to pressure and 
temperature fluctuations, and to make the sensor specific for hydro- 
gen, two oscillators are used. One oscillator operates on sample gas 
containing hydrogen, while the other operates on sample gas with 
the hydrogen converted to steam. The conversion is accomplished 
with a small catalytic converter. The frequency difference is taken, 
and the hydrogen concentration computed with a simple digital 
processing circuit. The output from the sensor is an analog signal 
proportional to hydrogen content. The sensor is shown to be accu- 
rate and insensitive to severe environmental disturbances. It is also 
specific for hydrogen, even with large helium concentrations in the 
sample gas. (Author) (GRA) 


INDUSTRIAL AND COMMERCIAL USE 
REFER ALSO TO CITATION(S) 2747 


2751 (NTIS/PS—77/0522) Hydrogen use as a fuel (a bibliogra- 
phy with abstracts). Report for 1964-May 77. Hundemann, A.S. 
(National Technical Information Service, Springfield, Va. (USA)). 
Jun 1977. 138p. NTIS PC NO1/MF NO1. 

Federally-funded research studies pertaining to the technical 
feasibility of using hydrogen as a fuel for vehicular transportation, 
electric power generation, and both subsonic and supersonic aircraft 
are discussed. Excluded are studies on hydrogen production and 
storage. These topics are covered in other bibliographies. (This 
updated bibliography contains 133 abstracts, 50 of which are new 
entries to the previous edition.) 


PROPERTIES 
REFER ALSO TO CITATION(S) 2445, 2773, 2776, 4634 


2752 (AD-A—040578) Molecular and metallic hydrogen. Inter- 
im report. Ross, M.; Shishkevish, C. (Rand Corp., Santa Monica, 
Calif. (USA)). May 1977. Contract DAHC15-73-C-0181. 121p. (R— 
2056-ARPA). NTIS PC A06/MF AOl1. 

This report presents a comprehensive review and analysis of 
the published data on metallic hydrogen and a summary of the 
properties of molecular hydrogen that are required to determine the 
molecular-to-metallic hydrogen transition pressure. The best avail- 
able effective interaction potential is utilized in calculating the 
— of state for solid molecular hydrogen. The equation of state 
of metallic hydrogen is determined by four different methods and the 
possible range of molecular-to-metallic hydrogen is largely responsi- 
ble for the wide discrepancy in calculations of the transition pres- 
sure. Metastability of metallic hydrogen is discussed and the experi- 
mental high-pressure research pertinent to the determination of 
molecular-to-metallic hydrogen transition pressure is reviewed. 


2753 (N—77-23187) Program documentation for elapsed time to 
oxygen and hydrogen caution and warning system for Captive/Active 1 
and 3 flights. Hurst, J.E. (Lockheed Electronics Co., Houston, Tex. 
(USA). Systems and Services Div.). Apr 1977. Contract NAS9- 
i? 8p. (NASA-CR— 151339; LEC—10443). NTIS PC A02/MF 


High pressure gas storage simulation runs were made to 
compute the elapsed time from T-O disconnect (transfer to onboard 
reactant) to the caution and warning pressures for the primary 
oxygen (O2) and hydrogen (H2) systems of Orbiter Vehicle (OV) 
101. The simulation runs were made for approach and landing test 
flights Captive/Active 1 and Captive/Active 3. 
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2754 Hydrogen fuel: a system made to measure. VDI (Ver. 
Dtsch. Ing.) Nachr.; 31: No. 11, 6-7(Mar 1977). (In German). / 

For the time being, hydrogen is the most attractive alternative 
fuel for road vehicles. The main problem encountered so far was the 
storage of hydrogen aboard the vehicle. Here, the use of metal 
hydrides for storage will open up completely new possibilities. 
Combined storage (low-temperature and high-temperature storage) 
and its application are discussed. In this way, it will be possible to 
achieve a driving range of some 400 km with a much higher 
efficiency of the whole system. The cost of hydrogen-powered 
vehicles is lower than that of electric-powered vehicles. The article 
closes with a survey of research programs on the introduction of 
hydrogen-powered vehicles in road traffic. 


2755 Ionization associated with solid particles in flames. 
Newman, R.N.; Page, F.M.; Woolley, D.E. (Univ. of Aston, Bir- 
mingham, England). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 
1, 255-263(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

Observations of solid particles in flames which are associated 
with ionization are analyzed. Results show that while such ionization 
does occur to a measurable extent, it is frequently associated with 
and even masked by ionization derived from gaseous material. The 
volatilization of such material can be a fairly slow process and the 
dispersion of the vapor by processes of diffusion even slower, so that 
each particle is marked by a "meteor trail” of ionized gas, and even 
when the particle has volatilized completely, such trail may give the 
appearance of particulate matter. One result of this microscopic 
inhomogeneity is that estimates of the evaporation of droplets which 
assume a uniform distribution of vapor can be grossly in error. 
(IRD) 


2756 Experimental investigation of acoustic—kinetic interac- 
tions in non-equilibrium H2—Cl reactions. Patureau, J.P.; Toong, 
T.Y.; Garris, C.A. (Massachusetts Inst. of Tech., Cambridge). pp 
929-938 of In Sixteenth symposium (international) on combustion. 
Pittsburgh; Combustion Institute (1977). 

tom 16. international symposium on combustion; Cam- 
—— Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

Effects of non-equilibrium reaction on sound propagation are 
identified and studied by comparing the observed amplification rates 
with theoretical predictions. Experiments were conducted in a Pyrex 
tube, filled with a homogeneous mixture of hydrogen, chlorine and 
argon of different initial compositions and pressures. During the 
photochemical reaction following ultraviolet irradiation, the ampli- 
tude of a two-cycle burst of variable frequency (generated at one 
end of the reaction tube) is monitored simultaneously with mixture 
temperature and chlorine concentration, as the sound burst propa- 
gates in the reaction tube and reflects back and forth at its two ends. 
After correcting for dissipation losses, one obtains the net amplifica- 
tion rate which would conceivably be observed in a non-dissipative 
reacting medium. Significant amplification of the sound pressure 
fluctuations due to acoustic-kinetic interaction has been consistently 
observed at different acoustic frequencies and for different mixture 
compositions and pressures. The amplification rate is typically three 
times larger than what would be expected from simple consideration 
of conservation of the acoustic energy, thus demonstrating the 
significance of the additional contribution due to acoustic-kinetic 
coupling. (Total amplification of up to 80 percent of the initial sound 
amplitude was commonly observed over the sound residence time of 
0.1 to 0.3 sec). Within experimental accuracy, the measured amplifi- 
cation rates are found to agree with predictions, derived on the basis 
of Arrhenius kinetics, for all mixture compositions and pressures and 
acoustic frequencies tested. The observed effects can be interpreted 
by a quasi-steady theory, which is also shown to be valid for the 
tests reported in this paper. 


2757 Kinetics of the recombination reaction OH + H + M — 
H2O + M< at low temperatures. Zeliner, R.; Erler, K.; Field, D. 
(Univ., Goettingen, Ger.). pp 939-948 of In Sixteenth symposium 
(international) on combustion. Pittsburgh; Combustion Institute 
(1977). 

From 16. international symposium on combustion; Cam- 
a Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

A discharge flow resonance fluorescence technique (for the 
detection of OH) was used to determine the absolute rate of the 
reaction (1)OH + H + M-+ HO + M for M = He (in the range 
T = 230 to 300°K) and for M = Ar, Ne, and CO» (at 300°K). At 
total pressures between 3 to 11 torr reaction (1) is in its third-order 
regime, where it can be separated from the second-order (heteroge- 
neous) recombination reaction (2) OH + H — HO. Specific rate 
constants k; at 300°K (in units of 10~** cm®/molecule? x s) are: 1.5, 
2.3, 4.8 and 9 for M = He, Ar, Nz and COz. The temperature 
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variation of ki for M = He can be represented by ki = 4.3 x 10°* 
T/sup -2.6/ cm*/molecule? x s. The rate constant ke was found to be 
2.7 x 107 cm*/molecule x s and independent of temperature. A 
comparison of k; with results from high temperature flame and 
shock tube experiments on both reaction (1) and the reverse dissocia- 
tion shows that low and high temperature data can be correlated in 
terms of a T-/sup n/ dependence, with n being 2.0 to 2.2. Predic- 
tions of k; by unimolecular rate theory of the low pressure limiting 
rate constant are in good agreement with our result. 


2758 Aspects of flame inhibition by halogen compounds. Dixon- 
Lewis, G.; Simpson, R.J. (Univ. of Leeds, Eng.). pp 1111-1119 of In 
Sixteenth symposium (international) on combustion. Pittsburgh; 
Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
a Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

The effects of both hydrogen bromide and hydrogen chloride 
on the rich flammability limit of hydrogen-air mixtures at atmospher- 
ic pressure have been measured. HBr was considerably more effi- 
cient than HC] in reducing the flammability range. Computation of 
the properties of the HBr inhibited limit flame having the initial 
composition: X/sub HBr/ = 0.0400, X/sub H2/ = 0.5760, X/sub 
N2/ = 0.3034 and X/sub O2/ = 0.0806, was carried out using an 
inhibition mechanism and rate coefficients previously proposed by 
Day, Stamp, Thompson and Dixon-Lewis. The results showed that 
the proposed mechanism was adequate for explaining the observed 
contraction of the flammability range. In particular, the reaction H 
+ HBr reversible Hz + Br was effectively equilibrated over virtual- 
ly the whole of the reaction zone, and the bromine atoms contribut- 
ed to chain termination. A similar calculation on an HC! inhibited 
flame showed that the reduced inhibition by HCI was largely con- 
nected with the difference in thermodynamic properties between the 
bromine reaction and its chlorine analogue. The properties of the 
HBr inhibited flame are also compared with those of an uninhibited 
H2-air flame having the same stoichiometric ratio. 


2759 Characteristics of laminar gas jet diffusion flames under 
the influence of elevated gravity. Altenkirch, R.A.; Eichhorn, R.; 
Hsu, N.N.; Brancic, A.B.; Cevallos, N.E. (Univ. of Kentucky, Lex- 
ington). pp 1165-1174 of In Sixteenth symposium (international) on 
combustion. Pittsburgh; Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

Laminar gas jet diffusion flames of hydrogen, methane, 
ethane and propane, stabilized on small cylindrical burners, were 
studied at elevated gravity to investigate the role of buoyancy in 
such flames. Greater than earth normal gravity levels were achieved 
in a 1.83 m diameter centrifuge. Photographic observation of the 
hydrocarbon flames indicated that length and carbon luminosity 
decreased with increasing buoyancy. Further, the flames eventually 
separated from the burner rim and finally extinguished as gravity 
increased. Hydrogen flames, however, did not separate or extinguish 
up to about 31 times earth normal gravity. Length data are reported 
and interpreted with the aid of a simplified model which views the 
flame as a heated vertical cylindrical sheet to which oxygen is 
supplied by a free convection boundary layer. Results of the analysis 
produce a dimensionless group L/Ro (1/(Re?Fr)/sup 1/3/ where L 
and Ro are flame length and burner radius and Re and Fr are the 
Reynolds and Froude number, which should tend to a constant if 
flame length is buoyancy controlled. Ethane and propane clearly 
demonstrate this limiting behavior. The stability data are also pre- 
sented in dimensionless form and demonstrate a regime of buoyancy 
controlled flame lift for which gD/Su* = constant. 


OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 2308 


HYDROCARBON FUELS 
REFER ALSO TO CITATION(S) 2882, 3169 


2760 (PB—266366) Investigation of selected potential environ- 
mental contaminants: benzotriazoles. Final technical report. Davis, 
L.N.; Santodonato, J.; Howard, P.H.; Saxena, J. (Syracuse Research 
Corp., N.Y. (USA). Center for Chemical Hazard Assessment). Feb 
1977. Contract EPA-68-01-3416. 196p. NTIS PC A09/MF AOI. 
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Benzotriazoles are produced in approximately 5-6 million 
pounds per year in the United States. The majority are used in 
anticorrosion applications. Approximately 20-30% are used as UV 
stabilizers, many of which are 2-substituted benzotriazoles. Small 
amounts are used for photographic applications. Information on 
production, use, transport and handling, environmental fate, and 
toxicity are reviewed. The document contains: Physical and chemi- 
cal data--Structure and properties, and chemistry); Environmental 
exposure factors--(Production, consumption, uses, environmental 
contamination potential, current handling practice and control tech- 
nology, and monitoring and analysis); Health and environmental 
effects--(Environmental effects and biological effects); Regulations 
and standards--(Current regulation and concensus and similar stan- 
dards). 


2761 Process and catalyst for synthesizing low boiling (C1 to 
C3) aliphatic hydrocarbons from carbon monoxide and hydrogen. 
Khera, S.S. (to Battelle Development Corp.). US Patent 4,039,302. 2 
Aug 1977. Filed date 5 Jan 1976. 22p. 

Low boiling (C; to Cs) aliphatic hydrocarbons are obtained 
by passing a mixture of hydrogen and carbon monoxide at a volume 
ratio of about 45:55 to 60:40 at a temperature between 350 and 500°C 
and a pressure of 200 to 10,000 psig at a volumetric hourly space 
velocity of about 200 to about 6000 in contact with a catalyst 
comprising an interspersed mixture of cobalt oxide, aluminum oxide, 
zinc oxide and molybdenum oxide. The catalyst comprises 0.2 to 2.0 
wt.% of cobalt oxide, 55 to 95 wt.% of aluminum oxide, 5 to 15 
wt.% of zinc oxide and 2 to 20 wt.% of molybdenum oxide. In 
preparing the catalyst, the cobalt, aluminum and zinc can be precipi- 
tated separately as the corresponding carbonates or hydroxides and 
then admixed with ammonium paramolybdate prior to calcination or 
two or more of the metals such as cobalt, aluminum and zinc can be 
coprecipitated as the carbonates or hydroxides at a controlled pH 
with sodium carbonate or ammonium hydroxide from the corre- 
sponding aqueous nitrate or acetate solutions and thereafter admixed 
with ammonium paramolybdate and any remaining metal salt, such 
as, for example, cobaltous nitrate or zinc hydroxide. The admixed 
salts of cobalt, aluminum, zinc and molybdenum are then dried and 
calcined. 10 claims. 


2762 Method for the production of methane-rich gases by cata- 
lytic cracking of hydrocarbons. Hupfen, L.; Triebskorn, B.; Rall, W.; 
Baron, G.; Gross, H.W.; Ehrhardt, E. (to BASF A.G., Ludwigsha- 
fen am Rhein (Germany, F.R.); Metallgesellschaft A.G., Frankfurt 
am Main (Germany, F.R.)). German(FRG) Patent 1,795,798/C/. 26 
Aug 1976. 3p. (In German). 

Hydrocarbons low in sulphur content having a boning point 
similar to gasoline, gas oils having a boiling point of 165 - 360°C and 
mixtures of saturated and/or unsaturated hydrocarbons with carbon 
numbers between C2 and Cso are converted in a mixture with steam 
in the presence of nickel catalysts in the temperature range between 
350 and 550°C to a methane-rich gas by releasing hydrogen by the 
cracking process of the invention and using a catalyst carrier of 
magnesium silicate. 


PROPERTIES 
REFER ALSO TO CITATION(S) 2434, 2759, 2788, 4643, 4658 


2763 Synthetic fuels and combustion. Longwell, J.P. (Exxon 
Research and Engineering Co., Linden, NJ). pp 1-15 of In Sixteenth 
symposium (international) on combustion. Pittsburgh; Combustion 
Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

As the supply of hydrocarbons for transportation fuels in- 
cludes an increasing proportion of low hydrogen-to-carbon ratio 
sources, such as coal, the cost and waste of energy of converting 
these materials to the high hydrogen-to-carbon ratio fuels now 
required by land and air propulsion systems will increase. In the 
extreme, where coal is the major source of liquid fuel, elimination of 
restrictions on aromatics content (H/C ratio) could reduce refining 
energy cost by as much as 20 percent of the heat of combustion of 
the syncrude being processed. Refining costs are approximately 
proportional to refining energy consumption, and an energy saving 
of this magnitude would reduce the total cost of refined products by 
one-third. For a syncrude product cost of 30 $/bbl, this would be a 
cost saving of 25 cents/gal of product. Such a large conservation 
and economic driving force provides a powerful incentive for choice 
of power plants capable of burning fuels of low hydrogen-to-carbon 
ratio in a clean and environmentally acceptable manner. The main 
combustion problem is the increasing difficulty of avoiding the 
emission of soot, and the relative ability of power plants to complete- 
ly burn out the soot formed in the early stages of combustion will be 
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an important selection criterion. In automotive systems, the combus- 
tion problems appear much more easily solved for the Stirling cycle 
and the gas turbine because of the steady flow conditions and the 

tentially longer time that can be provided for soot burnout. The 
iquid injection Diesel and stratified charge engines are at a disad- 
vantage in this regard and may not be able to compete successfully 
with the Otto cycle engine, for which aromatics offer an improve- 
ment in efficiency because of their high octane number. Improve- 
ment in the ability of aircraft engines to burn highly aromatic, wide 
boiling range fuels offers the possibility of advances in economics 
and fuel conservation in air transportation. 


2764 Theoretical and experimental study of radiation-convection 
interaction in a diffusion flame. Negrelli, D.E.; Lloyd, J.R.; Novotny, 
J.L. (Univ. of Notre Dame, IN). J. Heat Transfer; 99: No. 2, 212- 
220(May 1977). 

te experimental and theoretical investigation of the interac- 
tion of gaseous thermal radiation with natural convection was made 
for a laminar methane-air diffusion flame in the lower stagnation 
region of a horizontal porous cylinder. The exponential wide-band 
gas radiation model was employed in this nonhomogeneous (nonuni- 
form in temperature and composition) problem through the use of 
scaling techniques. Using a numerical scheme, the compressible 
energy, flow, and species-diffusion equations were solved simulta- 
neously with and without the radiative component. In the experi- 
ment, methane was blown uniformly from the surface of the porous 
cylinder, setting up (upon ignition) a diffusion flame within the free- 
convection boundary layer. Using a Mach-Zehnder interferometer 
and a gas chromatograph, temperature and composition measure- 
ments were obtained along the stangation line. Excellent agreement 
was found between the results based the the nongray wide-band 
model and the experimental data. Furthermore, it was found that the 
wide-band model yielded results that were superior to those results 
that excluded radiation-interaction effects. Thus, this study demon- 
strates that the exponential wide-band model can be accurately 
applied to nonhomogeneous combustion situations in order to ac- 
count for the radiation-convection interactions. 10 figures, 4 tables, 
31 references. 


2765 Effect of molecular gas radiation on a planar, two-dimen- 
sional, turbulent-jet diffusion flame. James, R.K.; Edwards, D.K. 
(Univ. of California, Los Angeles). J. Heat Transfer; 99: No. 2, 221- 
es 1977). 
rom American Society of Mechanical Engineers national 

heat transfer conference; St. Louis, MO, USA (9 Aug 1976). 

Non-gray radiation described by the exponential model for 
molecular gas bands was added to the numerical solution of turbu- 
lent combustion of methane in a planar, enclosed, jet-diffusion flame. 
The planar jet of methane is injected with velocity u/sub fuel/ into a 
stream of air flowing with velocity u/sub air/ parallel to the fuel. 
Diffusion-controlled combustion occurs in the mixing region of the 
jet. Plane-parallel, isothermal, black walls symmetrically located 
above and below the jet form the combustion chamber. A soot-free 
flame is assumed to exist so that molecular gas bands determine the 
thermal radiative transfer to the walls. Velocity, composition, and 
temperature fields and heat flux at the wall are obtained numerically. 
Solutions are obtained to show the effect of channel size, air preheat, 
and product recirculation. Also the effect of reaction zone thickness 
was examined by varying an effective first Damkoehler or mixing 
number which parameterizes th mixing-controlled reaction rate. It is 
found that a given reduction in maximum combustion temperature to 
reduce nitric oxide formation can be accomplished with a much less 
detrimental reduction on heat transfer by recirculating exhaust prod- 
— the combustion air than by reducing air preheat. 5 figures, 3 
tables. 


2766 Effect of metal additives on the amount of soot emitted by 
premixed hydrocarbon flames. Feugier, A. (Institut Francais du Pe- 
trole, Rueil-Malmaison, France). Prepr., Div. Pet. Chem., Am. Chem. 
Soc.; 22: No. 1, 211-218(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

The effects of alkali and alkaline earth metals on the amount 
of soot emitted by hydrocarbon flames were investigated. It was 
found that thermal ions or chemi-ions accelerate the nucleation 
process of carbon formation. On the other hand, it is proved that 
metals which easily give hydroxides can inhibit carbon formation, 
and Ba is the most efficient. As for transition metals, such as Mn, 
they seem to play a role neither in the formation phase of small soot 
particles nor in their oxidation phase. It is suggested that, in industri- 
al combustion devices, their intervention occurs in the agglomer- 
ation phase from involatile oxides formed in poor combustible zones. 
These oxides produce positively charged solid particles which can 
transfer their charges to the small soot particles, and consequently 
they prevent the agglomeration process. 


2767 Radical and chemi-ion precursors: electric field effects in 
soot nucleation. Wittig, S.L.K.; Lester, T.W. (Purdue Univ., West 
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Lafayette, IN). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 1, 
237-245(Feb 1977). 
rom American Chemical Society meeting; San Francisco, 

California, United Sites ie: gpane (USA) (29 Aug 1976). 

See CONF-76089 4 

The kinetic aes Temscdioadty preceding soot formation 
in rich hydrocarbon combustion have been investigated — the 
reflected shock region of the conventional shock tube. Applied fields 
of moderate intensity were found to perturb the cone route in 
either of two ways. In very rich combustion, the applied field 
augmented the soot formation; whereas, under more lean conditions, 
but still above the soot forming limit, the field eliminated soot 
formation from its onset. The experimental results substantiate the 
postulated mechanism of Wersborg, et al. [The Combustion Institute, 
Pittsburg, 1975, P. 1439] and indicate that chemically formed ions 
participate in nucleation of soot under slightly rich conditions where 
they are present in significant quantity. 


2768 Spatial distribution of nitric oxide formation rates in a 
swirling turbulent methane—air flame. Sadakata, M.; Beer, J.M. 
(Univ. of Sheffield, Eng.). pp 93-103 of In Sixteenth symposium 
(international) on combustion. Pittsburgh; Combustion Institute 
1977). 
¢ ) From 16. international symposium on combustion; Cam- 
—— Massachusetts, United States of America (USA) (15 Aug 
1976). 
’ See CONF-760801—. 

Spatial distributions of rates of formation of NO in strongly 
swirling turbulent natural gas-air diffusion flames were determined 
and compared with results of calculations based on the Zeldovich 
kinetic model. The experimental information obtained include axial 
distributions of mean velocity and temperature, of fluctuating tem- 
perature and of stable species of gas concentration. The measure- 
ments of helium tracer dispersion enabled approximate calculations 
to be made of values of the eddy diffusivity in the flame. These 
values of the eddy diffusivity were used together with spatial distri- 
butions of the NO concentrations and of the stream function, to 
calculate the local NO formation rates. Predictions based on the 
Zeldovich kinetic model showed good agreement with experimental- 
ly determined nitric oxide formation rates in the post flame region. 
In the toroidal recirculation zone evidence was found of NO de- 
struction reactions when the contribution of turbulent transport was 
taken into account in the calculation of local rates of NO formation. 
In the reaction zone, which contributed about 40 percent of the total 
NO formed in the flame, NO formation rates were found to be 3 to 5 
times higher than in other parts of the flame. The predictions based 
on Zeldovich kinetics gave results by about two orders of magnitude 
too low compared with those determined experimentally in the 
reaction zone and this discrepancy remained considerable even when 
effects of superequilibrium [O] concentrations and those of the 
measured temperature fluctuations upon the NO formation rates 
were taken into consideration. 


2769 Lean premixed recirculating flow combustion for control of 
oxides of nitrogen. Schefer, R.W.; Sawyer, R.F. (Univ. of California, 
Berkeley). pp 119-134 of In Sixteenth symposium (international) on 
combustion. Pittsburgh; Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (is Aug 
1976). 

See CONF-760801—. 

A study has been made of premixed fuel lean combustion in 
an opposed reacting jet combustor using propane as a fuel. The 
objectives were to demonstrate a system in which stable combustion 
could be maintained under very lean conditions and to investigate 
pollutant formation characteristics. At elevated inlet temperatures, 
stable combustion was achieved at equivalence ratios as low as 0.45. 
Composition was mapped over a range of equivalence ratios from 
0.45 to 0.625 and at inlet temperatures from 300 to 600 K. Measure- 
ments included NO, NO2, CsHs, CO2, CO, H2O, Oz, Nz and tem- 
perature. Fuel lean combustion was found to be an effective method 
of achieving low NO/sub x/ emissions and high combustion efficien- 
cies simultaneously. A lower limit on NO/sub x/ reduction was 
found to exist due to the tradeoff between reduced NO/sub x/ and 
increased unburned hydrocarbon and CO emissions at low combus- 
tor temperatures and residence times. Under conditions promoting 
lower flame temperature, NO» constituted up to 100 percent of the 
total NO/sub x/. The observations appear to be consistent with 
conversion of NO to NO: via the HO: radical and rapid quenching 
of NO: destruction reactions. However uncertainties involving the 
occurrence of sampling probe reactions prevent any definite conclu- 
sion to be drawn with regard to NO. formation. The governing 
differential equations were solved for the ORJ flowfield using a 
numerical finite difference approach. The majority of efforts were 
directed toward the development of a simplified kinetic model for 
propane combustion. This approach involved a two step global 
mechanism. Agreement between predicted and experimental results 
was fair. Discrepancies were found to be the result of the simplified 
kinetic and fluid mechanic approximations used. 
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2770 Hydroxy! radical and atomic oxygen concentrations in 
high-intensity turbulent combustion. Malte, P.C.; Schmidt, S.C.; 
Pratt, D.T. (Washington State Univ., Pullman). pp 145-155 of In 
Sixteenth symposium (international) on combustion. Pittsburgh; 
Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
Ie. Massachusetts, United States of America (USA) (15 Aug 
1 ; 

See CONF-760801—. 

Spectroscopic measurements of OH-radical and O-atom con- 
centrations are analyzed for high-intensity turbulent combustion of 
methane/air in a modified Longwell jet-stirred reactor at conditions 
P = 0.92 atm, PHI/sub FA/ = 0.57 to 1.33, and m/V = 1.89 x 107? 
to 4.03 x 10°? g/cm*-s. Absolute OH concentrations were deter- 
mined from the measured integrated absorption of resolved spectral 
aes in the OH?7-?* (0,0) band. Atomic oxygen was inferred from 

scence measured at 3500 A due to the radiative recom- 
bination CO + O-- CO: + hv. Thermocouple temperatures varied 
from 1440 to 1910°K, with the OH rotational temperature being 
greater by ca. 7 percent. Hydroxyl radical concentrations versus 
equivalence ratio exhibited an apparent maximum near PHI/sub 
FA/ approximately equal to 0.85, and increased with increasing m/ 
V. Partial equilibrium between OH and O-atom was also observed in 
the vicinity of PHI/sub FA/ approximately equal to 0.85. The peak 
QO-atom concentration occurred at PHI/sub FA/ approximately 
equal to 0.8. For m/V = 1.89 x 10~? g/cm®-s, the peak values for 
OH and O-atom were 2700 and 720 ppM (molar), respectively. 
Calculations of NO/sub x/ formation, using the PSR model with the 
measurements of OH and O-atom concentrations and rotational 
temperature as input, fell below measurements of NO/sub x/ deter- 
mined by gas sampling. 





2771 “Prompt NO” measurements at high pressure. Heberling, 
P.V. (General Electric Corp., Schenectady, NY). pp 159-168 of In 
Sixteenth symposium (international) on combustion. Pittsburgh; 
Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

“Prompt NO” was measured in premixed ethylene-air flames 
at pressures from | to 18 atm and equivalence ratios from 0.6 to 1.4. 
Flame temperatures ranged from 1600 to 2400°K. The "prompt NO” 
measurements were obtained by extrapolating the linear portion of 
the [NO] versus time plot back to zero time corresponding to the 
primary reaction zone. The intercept was taken as the net integral 
production of “prompt NO” believed to be the result of hydrocar- 
bon fragments attacking atmospheric nitrogen. This intercept also 
includes NO contributed by the accelerated Zeldovich mechanism. 
The results ranged from a few ppM "prompt NO” at phi = 0.6, P = 
1 atm, and T = 1600°K to over 300 ppM at phi = 1.0, P = 18 atm, 
and T = 2350°K. "Prompt NO” was found to have a positive 
pressure dependence for equivalence ratios between 0.8 and 1.3. In 
the cool flames at phi = 1.4, “prompt NO” was found to exceed the 
calculated equilibrium NO concentration in the burnt gas by a factor 
as high as 30. Burning velocity data over the same ranges of 
pressure, temperature and equivalence ratio were incidental to this 
study. The rate constant of the reaction N + NO — Nz + O was 
found to be 24 x 10'*cm*/mole sec. 


2772 NO/sub x/ formation in premixed turbulent flames. Se- 
merjian, H. (Pratt and Whitney Aircraft, East Hartford, CT); 
Vranos, A. pp 169-179 of In Sixteenth symposium (international) on 
combustion. Pittsburgh; Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

NO/sub x/ formation has been studied in lean, premixed, 
turbulent flames stabilized by perforated plates. The burner pressure 
was atmospheric, but other parameters were representative of gas 
turbine operating conditions. Prevaporized Jet A fuel was injected 
into preheated unvitiated air and thoroughly mixed prior to combus- 
tion. Mixture inlet temperature was 750°K and total residence times 
were approximately 4 msec. NO/sub x/, CO, CO2 and hydrocarbon 
levels were measured along the jet and recirculation zone axes. 
Results show a very rapid increase in NO/sub x/ in the reaction 
zone which cannot be accounted for by O-atom radical overshoot. 
Post-flame zone NO/sub x/ formation rates agree with the predic- 
tions of equilibrium theory. The relative contribution of “prompt 
NO/sub x/" to the final NO/sub x/ levels increases with decreasing 
equivalence ratio. The rate of NO/sub x/ formation in the reaction 
zone is found to be higher than in laminar flames. Turbulent trans- 
port processes are believed to be the dominant effect. NO/sub x/ 
formation via nitrous oxide intermediate does not appear to be 
important under the present experimental conditions. Large ampli- 
tude temperature oscillations observed in turbulent premixed flames 
were found not to affect NO/sub x/ formation rates. 


OTHER SYNTHETIC AND NATURAL FUELS 293 


2773 NO/sub x/ formation from nitrogen in fuel and air during 
turbulent diffusion combustion. Takagi, T. (Osaka Univ.); Ogasawara, 
M.; Daizo, M.; Tatsumi, T. pp 181-189 of In Sixteenth symposium 
(international) on combustion. Pittsburgh; Combustion Institute 
(1977). 

From 16. international symposium on combustion; Cam- 
rm Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

To examine the comprehensive processes for NO/sub x/ 
formation from nitrogen molecules in the air or in the nitrogen 
compounds in the fuel during turbulent diffusion combustion, radial 
and axial profiles of NO/sub x/, HCN and NHs were measured in 
turbulent diffusion flames with or without addition of nitrogen 
compound (NH; or NO) to the fuel or the air. High concentrations 
of HCN were detected in the propane flames without addition of 
nitrogen compounds which confirms the significance of NO forma- 
tion by reactions related to HCN. Addition of NHs to the fuel results 
in higher concentrations of NO and HCN in the propane flames but 
HCN decays when mixed with excess air and decomposition of NO 
is observed in the fuel-rich region accompanying HCN formation. In 
CO + He flames, however, scarcely any HCN is observed and the 
overall conversion rate of NHs into NO is very low as compared 
with that of propane flames. The behavior of the NO concentration 
observed in these flames is determined by its formation and destruc- 
tion via HCN or NH/sub x/, coupled with mixing with air. The 
comprehensive reaction processes are also discussed. 


2774 Studies of methane-oxidation kinetics. Heffington, W.M.; 
Parks, G.E.; Sulzmann, K.G.P.; Penner, S.S. (Univ. of California, 
San Diego, La Jolla). pp 997-1011 of In Sixteenth symposium 
(international) on combustion. Pittsburgh; Combustion Institute 
(1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

Following a brief evaluation of published rate constants for 
the initiation steps in methane oxidation, we present new results on 
methane pyrolysis using methane emission and also methane-absorp- 
tion data obtained with a He—Ne laser beam at 3.392 y. Our rate- 
constant estimate for CH, decomposition agrees well with previous- 
ly published values of Hartig et al and of Roth and Just, thus 
removing a large existing uncertainty in this number. Substantially 
equivalent data are obtained for ignition delays using any one of the 
following emitters: OH, CH, C., CO + O, CO, or H2O. Our ignition 
delays for CH;—O2—Ar mixtures correlate reasonably well with 
earlier results obtained below 2,200°K but are relatively lower at 
higher temperatures. The CO + O recombination radiation has been 
used to estimate the concentration product (CO)(O). Our results 
agree with earlier work by Jachimowski. Absolute concentration 
levels have been measured for excited states of OH, CH and C, and 
show expected non-equilibrium populations. Concentration ratios for 
electronically excited states of CH and C, with respect to OH are 
frequently greater than unity. The kinetic implications of these 
findings have not been investigated. 


2775 Mechanism of ‘prompt’ NO formation in hydrocarbon 
flames. Blauwens, J.; Smets, B.; Peeters, J. (Katholieke Univ., 
Leuven, Belgium). pp 1055-1064 of In Sixteenth symposium (interna- 
tional) on combustion. Pittsburgh; Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

Concentration profiles of nitric oxide, oxygen atoms and fuel 
fragment radicals such as CH, CH2 and C2 were measured by means 
of molecular-beam sampling and mass spectrometric detection in a 
number of hydrocarbon/oxygen/nitrogen flames. The fuel was eth- 
ylene, ethane or methane. Temperature profiles were also deter- 
mined. It was found that even in hot, fuel-lean flames, the Zeldovich 
mechanism cannot account for the rapid NO formation in the flame 
front. On the other hand, observed NO production rates downstream 
of the primary reaction zone are in agreement with the Zeldovich 
mechanism. The values obtained in the region T = 1880 to 2350°K 
for the rate constant of the reaction of O with Nz deviate on the 
average only 20 percent from the expression k = 7.5 10% exp (- 
76,000/RT) mole ' cm* sec™', proposed by Baulch et al. 


2776 Effects of diluents and mixing on nitric oxide from fuel- 
nitrogen species in diffusion flames. Fenimore, C.P. (General Electric 
Corp., Schenectady, NY). pp 1065-1071 of In Sixteenth symposium 
(international) on combustion. Pittsburgh; Combustion Institute 
(1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 
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Mixtures of CH,, He, and various diluents were doped 
(mostly with pyridine) and burnt off Mache—Hebra nozzles as 
diffusion flames in excess air. The yield of NO from fuel—N was 
independent of nozzle size and flow velocity as long as the flames 
remained laminar, but increased abruptly at the onset of turbulence. 
The yield was increased by inert diluents. Manipulations which 
increased the yield of NO from fuel-N decreased the amount of NO 
formed from No. These findings suggest that, given time enough in 
very rich parts of the flame, fuel—N converts to form little NO and 
much No. But if fuel—N does not convert in very rich gas (because 
the temperature is lowered by inert diluents, or because of rapid 
turbulent mixing) it escapes into regions which are not so rich, and 

ives a larger yield of NO when it does convert. The interpretation 
is consistent with composition traverses through laminar flames. It 
can be put on a quantitative basis by recently published relations 
between the conversion time of fuel—N in rich gases, the yield of 
NO, and the local temperature and equivalence ratio. Putting the 
observed yields of NO into the relations, one finds that the charac- 
teristic conversion time of fuel—N is always of order one millisec- 
ond in the laminar flames. Conversely, assuming a constant conver- 
sion time of one millisecond, one can predict the yield of NO in 
laminar flames fairly well. 


2777 Study of nitric oxide formation in fuel-rich hydrocarbon 
flames: role of cyanide species, H, OH, and O. Miyauchi, T.; Mori, 
Y.; Imamura, A. (Tokyo Inst. of Tech.). pp 1073-1082 of In Sixteenth 
symposium (international) on combustion. Pittsburgh; Combustion 
Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

The object of this paper is to clarify the mechanism of prompt 
NO formation in the premixed methane-oxygen-nitrogen flame. To 
achieve this object, an accurate comparative study of theoretical and 
experimental results was carried out. In the experiment, a premixed 
steady one-dimensional laminar flame at about 0.1 atm pressure was 
chosen. The concentrations of O and H were measured by ESR 
together with NO, O2, HCN, etc. for several stoichiometric ratios 
between 0.88 and 1.42. The measured concentrations of H, O, 
cyanide species and stable species were compared with the results 
obtained by numerical calculation of species conservation and reac- 
tion equations for 20 components. It was found experimentally that 
the O atom concentration determined by ESR is not high enough to 
explain the mechanism of prompt NO formation by the Zeldovich 
mechanism and super-equilibrium concentration of O atoms. HCN 
was found to form prior to the formation of prompt NO, and the 
measured concentration of prompt NO was about ten times the 
maximum HCN concentration. Comparing the measured and calcu- 
lated concentrations of the components, the rate-controlling reaction 
of methane oxidation was found to be CH20 + M = CO + He + 
M, and the rate constant of this reaction is k/sub f,11/ = 2.1 x 10% 
exp (—17620/T) mol~' cm* s~'. The 40 elementary reactions and 
their reaction rates for 20 components were selected to predict the 
formation of prompt NO and behavior of the intermediate HCN. 
The concentration distributions obtained from the experiment and 
the numerical calculation based on the measured temperature distri- 
bution were compared and found to be in good agreement for NO 
and HCN for phi = 1.26. For phi = 0.88, the measured concentra- 
tion of prompt NO and maximum concentration of HCN were 19 
ppm and 1.1 ppm, respectively, while the calculated values were 26 
ppm and 3.1 ppm, respectively. 


2778 Limiting equivalence ratio, dissociation, and self-inhibition 
in premixed, quenched, fuel-rich hydrocarbon/air flames. Kaskan, W.; 
Reuther, J.J. (State Univ. of New York, Binghamton). pp 1083-1095 
of In Sixteenth symposium (international) on combustion. Pittsburgh; 
Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
Ie Massachusetts, United States of America (USA) (15 Aug 

See CONF-76080i—. 

Radical overshoots have been used to provide a measure of 
the overall efficiency of dissociation processes in fuel-rich hydrocar- 
bon/air flames. The actual number of dissociations per fuel molecule, 
N/sub D//N°/sub HC/, determined at a limiting equivalence ratio, 
phi/sub L/, has been determined as a function of pressure for CHs, 
C2H,, C2He, and C3Hs at 0.05, 0.10, 0.25, and 1.00 atm. Net dissocia- 
tion efficiency (dissociation minus recombination) was found to be a 
function of equivalence ratio. Although phi/sub L/ has been proven 
to represent the fuel-rich composition at which unreacted hydrocar- 
bon fuel firsts persists in a methane flame, no evidence can be 
provided to show this behavior for the other fuels. For propane/air 
flames, radical overshoots exist at phi less than phi/sub L/, radical 
equilibrium exists at phi = phi/sub L/, and radical undershoots exist 
at phi greater than phi/sub L/. The existence of unreacted fuel and 
radical undershoots may aid in unburned hydrocarbon pollution 
control and in elucidation of the mechanism for carbon formation. It 


ERA VOL. 3, NO. 2 


has been demonstrated that hydrocarbon fuels can inhibit their own 
combustion with the following order of effectiveness: CsHs greater 
than C2He greater than C2H, greater than CH,. This trend for self- 
inhibition is rationalized in terms of the ability of the hydrocarbon to 
enhance rates of radical recombination. Reduced pressure decreases 
self-inhibitor effectiveness. 


2779 Examination of the partial equilibration hypothesis and 
radical recombination in 1/20 atm methane flames. Biordi, J.C.; 
Lazzara, C.P.; Papp, J.F. (Pittsburgh Mining and Safety Research 
Center). pp 1097-1109 of In Sixteenth symposium (international) on 
combustion. Pittsburgh; Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

Slightly lean CH,—O2.—Ar flames at 0.042 atm with and 
without small amounts of the inhibitor CF;Br were probed using 
molecular beam-mass spectrometric techniques. All the principal 
radical and stable species concentration profiles and temperature 
profiles were measured in the primary and part of the secondary 
zone of these flames. Ratios of product concentrations to reactant 
concentrations were formed and compared with the equilibrium 
constant for reactions of H with O2, O with He, OH with He, OH 
with OH, CO with OH, Be with HBr, and H with HBr, in order to 
determine to what extent they may be considered balanced in 
various regions of the flame. The radical decay in the secondary 
reaction zone is analyzed using the concept of pool decay. 


2780 Structure analysis of rich fuel—air flames in the forward 
stagnation region of a porous cylinder. Yamaoka, I.; Tsuji, H. (Tokyo 
Univ.). pp 1145-1154 of In Sixteenth symposium (international) on 
combustion. Pittsburgh; Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
pm, e, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

An experimental study was made of the structure of rich fuel- 
air flames established in the forward stagnation region of a porous 
cylinder, from the surface of which premixed methane and air were 
ejected into a uniform air stream. Aerodynamic, temperature, and 
stable species concentration profiles were measured for flames at 
atmospheric pressure. These distributions were analyzed to yield the 
reaction-rate profiles of stable species throughout the flame zone. 
The stabilized flame is really a double flame. For the equivalence 
ratio phi of the ejected mixture greater than 2.7, the stagnation point 
lies between the inner flame and the cylinder surface, and net 
reaction-rate profiles of various species are similar to those of a pure 
diffusion flame. For mixtures inside the rich limit of flammability 
(phi less than 1.64), two reaction zones are completely separated. 
For phi less than 2.7, the stagnation point lies on the air side of the 
inner flame. Even for mixtures outside the rich limit of flammability 
(1.64 less than phi less than 2.7), the inner flame maintains the 
characteristics of a self-sustaining flame and has a propagation veloc- 
ity. Besides the rich limit of flammability usually defined, there is 
another limit of flame propagation. In the mixture beyond this limit a 
flame will never propagate. This limit can be regarded as fundamen- 
tal in the sense that it depends only on the internal properties of the 
mixture. The equivalence ratio of this limit is 2.7 for methane-air 
mixture. 


PREPARATION 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 2093 


2781 Synthesis of gaseous hydrocarbons from carbon monoxide 
and hydrogen over transition metal catalysts. 1. The activity and 
selectivity of graphite-supported metal catalysts. Kikuchi, E.; Ino, T.; 
Ito, N.; Morita, Y. (Waseda Univ, Tokyo, Jpn). Bull. Jpn. Pet. Inst.; 
18: No. 2, 139-145(Nov 1976). 

The catalytic activity and selectivity of Group VIII transition 
metals, except Os and Ir, supported on graphite for hydrocarbon 
synthesis from mixtures of carbon monoxide and hydrogen wre 
investigated under atmospheric pressure at 300 approximately 400 C. 
Methane was the main reaction product on all these catalysts. Some 
of the catalysts, however, exhibited considerably high selectivity for 
production of C$sub 2$ or higher gaseous hydrocarbons. In the 
whole range of conversions, the graphite-supported Rh catalyst 
produced C$sub 2$ hydrocarbons more selectively than the alumina- 
supported or charcoal-supported catalysts. This difference was con- 
sidered due to the strong metal-support interaction in the graphite- 
supported catalyst that involved electron transfer between rhodium 
and graphite. 19 refs. 
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PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 2796, 2874, 2875, 2876, 4231 


2782 (CONF-7510149—, pp 61-82) Ocean energy and food 
farm project. Wilcox, H.A. (Naval Undersea Center, San Diego, 
CA). 1976. 

From 7. synthetic pipeline gas symposium; Chicago, Illinois, 
United States of America (USA) (27 Oct 1975). 
In Proceedings of the seventh synthetic pipeline gas sympo- 
sium. 

The solar energy naturally received by the oceans can be used 
to manufacture synthetic natural gas (SNG) thus alleviating the 
supply shortages now facing the American Gas Industry. This paper 
describes the Ocean Energy and Food Farm Project, which prom- 
ises by 1985 to 1990 to be able to yield 160 thousand standard cubic 
feet of methane (SNG) per year per acre of cultivated ocean. On this 
basis, the 23 trillion standard cubic feet of methane presently being 
consumed by the USA each year could be produced from a square 
of ocean approximately 470 miles on a side, a distance reaching 
roughly from San Francisco to San Diego, California. The Ocean 
Farm Project is presently funded by the Federal Government and 
the American Gas Association in roughly equal shares. Current 
planning and accomplishments of the Project are given in the paper. 
The Project is on schedule at this time. 


2783 Economics of on-site waste gasification. Eggen, A.C.W. 
(Lear Associates, Inc., Manchester, CT); Kraatz, R. pp 97-107 of In 
1976 national waste processing conference. New York; American 
Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

The economics of on-site conversion of solid wastes to fuel 
gas are considered for large industrial plants. Conversion from 
“haul-away” to in-house processing is described. Performance of the 
generated fuel gas in replacing conventional fuels in existing process- 
es is discussed. Equations are presented relating capital cost, oper- 
ation and maintenance costs, fuel savings, and disposal charge sav- 
ings on an after-tax present-value basis. Typical results are developed 
for systems using air blown fixed-bed gasifiers. 


2784 Torrax: a system for recovery of energy from sclid waste. 
Page, F.J. (Carborundum Co., Niagara Falls, NY). pp 109-116 of In 
1976 national waste processing conference. New York; American 
Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605 149—. 

The Torrax system is a high-temperature solid-waste conver- 
sion system which utilizes a slagging/pyrolysis process. The energy 
output is in the form of a low Btu--1855 Kcal/Nm4(200 Btu/cu.ft.), 
fuel. The slag, a sterile residue composed of the inerts from the 
refuse, is 3 percent, by volume, of the original infeed. The system 
produces for export 2.31 kcal/ton) of refuse processed. 


2785 PUROX system. Fisher, T.F.; Kasbohm, M.L.; Rivero, 
J.R. (Union Carbide Corp., Tonawanda, NY). pp 125-132 of In 1976 
national waste processing conference. New York; American Society 
of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605 149—. 

Union Carbide’s PUROX System employs a partial oxidation 
process using oxygen for converting solid waste to fuel gas and inert 
slag. This system has been developed over the last several years. 
After initial studies, a 5-ton/day pilot plant was built and operated 
under a variety of conditions to develop the basic process. The 
process has now been successfully demonstrated on a commercial 
scale in a 200-ton/day facility at Union Carbide's plant at South 
Charleston, West Virginia. The operation at South Charleston is 
continuing with the objective of obtaining additional design informa- 
tion. The design and operation of the system are discussed as well as 
the composition and quantity of fuel gas and slag produced. The 
PUROX System is receiving wide interest from municipalities across 
the country. Installations being considered range from 400 tons to 
2,000 tons/day. To ensure reliable operation the facilities will incor- 
porate multiple modular units for the refuse-conversion step. Modu- 
lar units will be sized to process from 200 to 350 tons/day. Each 
installation will have a customer for the fuel gas. One city finds that 
it can make 30 million gallons a year of methanol from a 1,500-tons/ 
day PUROX plant; however, most municipalities expect to sell the 
fuel gas to utilities for use in power plants or for sale to gas 
customers. 


2786 Role of anaerobic digestion for the production of methane 
from municipal wastes. Kumar, J. (Associated Regulatory Consul- 
tants, Inc., Washington, DC); Kumar, S. pp 543-545 of In 1976 
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national waste processing conference. New York; American Society 
of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605 149— 

It is contended that biological methane production from 
organic material in municipal wastes, i.e., methane production by 
anaerobic fermentation, also known as anaerobic (bacterial) diges- 
tion, is simpler and cheaper than pyrolysis or the hydrogasification 
process for methane production, and is economically and environ- 
mentally superior to landfill or incineration waste-disposal methods. 
Information is included on the control of methane fermentation and 
the characteristics of methane formation. The abundance (60%) of 
organic material in municipal wastes, the ready availability of bacte- 
ria which are capable of producing methane aerobically as well as 
anaerobically, and the fact that the continuous process of anaerobic 
fermentation can operate easily in large tanks producing several 
hundred thousand ft* of gas per day make this methane production 
method particularly attractive. (LCL) 


PROPERTIES 
REFER ALSO TO CITATION(S) 4551, 4658 


2787 Feasibility of methanol/gasoline blends for automotive use. 
Johnson, R.T.; Riley, R.K. (Univ. of Missouri, Rolla). Prepr., Div. 
Pet. Chem., Am. Chem. Soc.; 22: No. 1, 152-167(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

The results of the octane evaluation program support current 
opinion and data for Research Octane ratings; methanol can produce 
a significant increase in the Research Octane Number of unleaded 
gasoline, particularly if the base fuel RON is less than 90. Generally, 
the higher the RON of the base fuel, the lower the antiknock 
improvement achieved by adding methanol. The Motor Ratings 
showed significantly smaller octane increases than those found for 
the Research method. Even those base fuels with a relatively low 
MON did not show really significant increases in MON when 
blended with methanol. Base fuel with a MON greater than 83 gave 
virtually no change in MON when blended with methanol. The 
octane behavior of the blend casts serious doubt on the use of 
methanol to improve the Motor Octane Number of unleaded gaso- 
lines. However, these data also indicate that methanol is not likely to 
degrade the MON rating of an unleaded gasoline to which it is 
added. If the reason for adding methanol to gasoline is to increase 
the volume of liquid fuel, this information implies that the MON 
rating of the blend will not be reduced. The key words to the future 
of methanol/gasoline blends for automotive use are need and avail- 
ability. Technically, the operation of methanol/gasoline blends in 
automotive engines is feasible with some associated problems. Eco- 
nomically, methanol is not yet competitive with gasoline produced 
from petroleum, hence the need has not been strongly established. - 
Since the need, or market, is not established, the capital expenses 
involved in producing methanol from coal or garbage are not 
presently justified. However, if 40 to 50 percent of the crude oil used 
in the United States to produce petroleum products should suddenly 
become unavailable, the need would be very real. The necessity of 
complete evaluation of methanol and other alternate fuels is evident. 


2788 Horizontal propagation of laminar flames through vertical- 
ly diffusing mixtures above a ground plane. Kaptein, M.; Hermance, 
C.E. (Univ. of Waterloo, Ont.). pp 1295-1306 of In Sixteenth sympo- 
sium (international) on combustion. Pittsburgh; Combustion Institute 
(1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

This investigation concerned the propagation of laminar 
flame fronts through combustible fuel/air mixing layers above a 
permeable ground plane. The combustible layers were established by 
upward diffusion of vapors from a liquid fuel which saturated the 
permeable ground but did not wet the ground/air interface. The 
experiments were carried out using an open trough approximately 
240 cm long, 8 cm wide, and 25 cm deep with a smooth ground 
plane constructed of 100 micrometer glass beads. Ignition, by hot 
wire, was at one end of the trough, approximately at the stoichiome- 
tric mixture level. The fuels were benzene, hexane, heptane, and 
methyl alcohol. Flame front propagation speeds were determined 
cinematographically. Total pressure variations prior to, and through 
the front were measured by a microphone, and the fuel concentra- 
tion variation above the ground plane were determined by an IR 
optical scanning system. Propagation velocities of some two to four 
meters/second were observed, depending upon fuel type and thick- 
ness of the combustible zone; no precursor blast waves or detona- 
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tions were observed. The pressure variations through the propagat- 
ing flame front were found to have the same magnitude as those of a 
normal laminar flame. A steady state, quasi-one-dimensional flow 
theory is presented. Predicted values of propagation velocities were 
in good agreement with experimental values as a function of fuel 
type and thickness of the combustible region of the mixing layer. 


2789 Fiame propagation through mixtures with concentration 
gradient. Hirano, T. (Ibaraki Univ., Japan); Suzuki, T.; Mashiko, I; 
Iwai, K. pp 1307-1315 of In Sixteenth symposium (international) on 
combustion. Pittsburgh; Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

, See CONF-760801—. 

The effect of the concentration gradient on the characteristics 
of flame propagation when the direction of flame propagation is 
normal to that of the concentration gradient was studied. The 
velocity of flame propagation through a mixture with a known 
concentration distribution established over methanol or ethanol was 
measured by using high-speed schlieren photography. The concen- 
tration distributions in the combustion chamber were predicted 
theoretically and confirmed using gas chromatography. The shape of 
a propagating flame appeared to depend on the concentration distri- 
bution before ignition. The leading flame front usually propagated 
through a layer where the mixture composition before ignition was 
closer to that for the maximum flame velocity in a homogeneous 
mixture. The propagation velocity of the leading flame front was 
found to decrease as the difference between the mixture composition 
of the layer along which the leading flame front propagated and the 
composition for maximum flame velocity in a homogeneous mixture 
increased, or as the absolute value of the concentration gradient at 
the layer increased. The experimental results indicate that the prod- 
uct of the height of the combustion chamber and the absolute value 
of the concentration gradient is an important parameter for charac- 
terizing flame propagation through a mixture with concentration 
gradient. The propagation velocity of the leading flame front de- 
creased as the value of this parameter increased. 


2790 Differential thermal analysis at high pressures. VII. Phase 
behaviour of solid methanol up to 3 kbar. Wuerflinger, A.; Landau, R. 
(Bochum Univ., Ger.). J. Phys. Chem. Solids; 38: No. 8, 811- 
814(1977). 

e phase behavior of solid methanol was investigated from - 
196°C to the melting temperature and up to 3 kbar, using a low- 
temperature high-pressure dta apparatus. The melting temperature 
rises from -98°C at 1 atm to -64°C at 2775 bar. Solid methanol 
exhibits a transition at atmospheric pressure at approximately - 
115°C; the transition has a strong tendency to superheat and to 
occur at -110°C. The transition temperature rises from approximate- 
ly -115°C at 1 atm to -81°C at 2725 bar. Small impurities of water 
induce a "second transition” at -117.3°C that must be attributed to 
the water-methanol eutectic. Volume changes accompanying the 
phase transition have been calculated using the Clausius Clapeyron 
equation. 


2791 Moessbauer spectroscopic investigation of iron electronic 
state in iron-molybdenum catalyst during methanol oxidation. Maksi- 
mov, Yu.V.; Suzdalev, I.P.; Gol’danskii, V.I.; Matveev, A.I.; Ma- 
karov, E.F.; Margolis, L.Ya. (AN SSSR, Moscow. Inst. Khimiches- 
koj Fiziki). Dokl. Akad. Nauk SSSR; 225: No. 1, 133-136(Nov 1975). 
(In Russian). 

A study has been made of the electronic state of iron in the 
iron-molybdenum catalyst (normal iron molybdate + molybdenum 
trioxide) in the temperature range 260-320 deg C under various 
conditions of treatment of the catalyst including the process of 
methanol oxidation. The run with vacuum treatment of the catalyst 
has also been carried out (preliminary vacuum treatment at 400 deg 
C, registration of the spectrum in vacuum at 290 deg C). The 
spectrum obtained at 290 deg C under static conditions in air reveals 
a new complex of iron with parameters: the isomeric shift sigma 
Esub(I) = 0.77+-0.06 and AEsub(Q) =1.45 +- 0.06 mm/sec which 
indicate the distortion of the local symmetry and partial charge 
transfer to the Fe* ion during its formation. According to the 
gamma-ray resonance spectrum data, two kinds of surface defects in 
the lattice of iron molybdate can be distinguished: vacansies local- 
ized in the vicinity of Fe** ions which are responsible for reduction 
of the surface in air; vacancies which are formed during the metha- 
nol oxidation reaction. The energy of formation of the vacancies of 
the 2nd kind approximately 20 kcal/mole, that is, it is close to the 
value of the total activation energy for this catalyst. 


2792 Active component of ferromolybdenic catalyst of methanol 
oxidation into formaldehyde. Popov, B.I.; Abaulina, L.I.; Kustova, 
G.N.; Klevtsova, R.F.; Bibin, V.N.; Boreskov, G.K. (AN SSSR, 
Novosibirsk. Inst. Kataliza). Dokl. Akad. Nauk SSSR; 221: No. 6, 
1359-1362(21 Apr 1975). (In Russian). 

A study was made of iron-molybdenum catalyst for the 
oxidation of methanol into formaldehyde. The catalyst contained an 
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excess of MoOs as compared with Fe2(MoOx,)s. Upon separation of 
the catalyst into different phases with the aid of the hydrothermal 
recrystallization method as well as with the aid of x-ray diffraction 
patterns of the defective phase and of infrared spectra, it was found 
that the defective iron molybdate was the catalytically active com- 
ponent of the Fe-Mo catalyst. The specific activity, the selectivity of 
the catalyst and its infrared spectra were investigated as a function of 
the annealing temperature. 


PREPARATION 


CHEMICAL SYNTHESIS 


2793 Homogeneous catalysis: a synthesis of methanol from 
carbon monoxide and water. Mauldin, C.H. Austin, TX; Univ. of 
Texas (1976). 151p. University Microfilms Order No. 77-11,553. 

Thesis (Ph. D.). 

A small yield of methanol was produced from carbon monox- 
ide/water in the reaction of Fe(CO)s and aqueous alkali at 80-140°C 
with 200-1500 psi CO pressure. The system gave hydrogen, formic 
acid, and carbon dioxide as the other products. The use of amines, 
primarily triethylamine or pyrrolidine, in the place of potassium 
carbonate as the base in the reaction gave as products hydrogen, 
formic acid, and carbon dioxide, but only a trace amount of metha- 
nol. Study of the product formation as a function of the pH of the 
reaction mixture between pH 12-8 revealed (a) the Fe(CO)s was 
completely converted to HFe(CO),~ at pH greater than 10.7, (b) the 
production of hydrogen and methanol occurred only below pH 10.7, 
and (c) the production of formic acid occurred in two stages with 
regard to pH. In a mechanism consistent with these and other 
observations, H2Fe(CO),, formed by protonation of HFe(CO),~, was 
claimed to decompose under CO pressure to give hydrogen and the 
reappearance of Fe(CO)s. An anionic formyl iron tetracarbonyl 
complex, felt to be involved in the formation of methanol, was 
suggested to originate from a slow nucleophilic attack of HFe(CO),~ 
upon Fe(CO)s. The conversion of carbon monoxide and water to 
formic acid was shown to be catalyzed by base at high pH and by an 
iron species, postulated to be Fe(CO),, at low pH. In the Fe(CO)s/ 
base catalyzed reaction of alkenes with carbon monoxide and water, 
the Reppe hydroxymethylation reaction, the observation of the pH 
dependence of the formation of the corresponding alcohol products 
from a mixture of an aldehyde and an alkene was interpreted to 
indicate that HFe(CO),~ was the catalytic species responsible for the 
reduction of the aldehyde, and that H2Fe(CO), was the species 
which reacts with the alkene. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 2874, 4769 


INORGANIC HYDROGEN COMPOUND FUELS 


REFER ALSO TO CITATION(S) 2029, 2917 


PROPERTIES 


2794 Ignition and combustion of liquid monopropellants at high 
pressures. Comer, R.H. (Ballistic Research Labs., Aberdeen Proving 
Ground, MD). pp 1211-1219 of In Sixteenth symposium (inter- 
naional) on combustion. Pittsburgh; Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

This paper represents a review of the physical aspects of the 
ignition and combustion of liquid monopropellants at high pressures. 
It has been observed that many liquid monopropellants are very 
difficult to ignite below some critical pressure which is well above 
atmospheric pressure. Further, even if ignited, these same monopro- 
pellants generally decompose (fizz) without a flame until another 
critical transition pressure is attained. Also, the normal strand 
“linear” burning rates do not always increase with pressure but often 
have regions with negative slopes. Available data indicate that some 
liquids react at much higher rates in large cross sectional area 
(greater than or equal to 4 cm?) vessels supported in closed cham- 
bers when compared with combustion in small tubes in constant 
pressure strand burners. These combustion rates may be compared 
with the combustion rates in an expanding system such as a gun. For 
a 37 mm gun the combustion rates for hydrazine (65 percent)/ 
hydrazine nitrate (30 percent)/water (5 percent) mixtures have been 
calculated from detailed pressure versus time and projectile velocity 
versus time data by using the energy conservation laws. The genera- 
tion of the required gas/liquid interfacial surface areas by the well 
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established Taylor and Helmholtz hydrodynamical instability pro- 
cesses has been shown to be necessary and sufficient to account for 
the observed very high combustion rates in dynamical systems such 
as a gun system in which the chamber is fully loaded and ignited 
only at the breech end. 


2795 Thermal decomposition of hydrazinium diperchlorate. Ver- 
neker, V.R.P.; Sharma, A.N.; Jain, S.R. (Indian Inst. of Science, 
Bangalore). Propellants Explos.; 1: No. 5/6, 107-111(Dec 1976). 

The mechanism of the thermal decomposition of hydrazinium 
diperchlorate (HP-2) has been investigated in the temperature range 
100-200°C. The decomposition can be represented by the chemical 
equations: below 140°C: NoHe(ClOy)2 — NeHsClO. + HCIO,; 
above 140°C: 24N2H6(ClO.)2 — 8NHsClO, + 42H2O + 26HCIO, 
+ 14N20 + 7Cl. + 6N2 + Ho. The solid state decomposition up to 
180°C ensues with an activation energy of 23 kcal/mole whereas 
above 180°C in the molten state the activation energy is 35 kcal/ 
mole. 


PREPARATION 


REFER ALSO TO CITATION(S) 2874 


SOLID WASTE FUELS 


REFER ALSO TO CITATION(S) 3170, 4229, 4231, 4246, 4247, 
4248, 4249, 4250, 4251, 4253, 4616, 4761, 4762, 4768, 4771, 4784, 4785 


2796 Relative value of energy derived from municipal refuse. 
Hecklinger, R.S. (Velzy Associates, Inc., Elmsford, NY). pp 133-140 
of In 1976 national waste processing conference. New York; Ameri- 
can Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

Many systems for utilizing the heat energy in municipal refuse 
are in various stages of development. These systems either are 
unprocessed solid waste as a fuel or derive a fuel through processing. 
The fuels produced vary radically in heating value. The energy 
expended in processing differs from one process to another and the 
potential end use is not the same for each system. Six representative 
systems are compared to determine the relative potential value of 
refuse as a source of energy. 


GASEOUS WASTE FUELS 


2797 Turbine-driven air-powered flare. Reed, R.D.; Schwartz, 
R.E.; Noble, R.K. (to John Zink Co.). US Patent 4,036,580. 19 Jul 
1977. Filed date 4 Jun 1976. 6p. 

This patent describes an air powered flare in which the 
blower or fan which provides the primary combustion air, is driven 
by a steam turbine, and the exhaust steam from the turbine is inserted 
into the stack to be mixed with the compressed primary air moving 
upwardly to a burner at the top of the flare stack. The mixture of 
low pressure steam and condensate in the exhaust from the turbine 
with the primary air serves to chemically improve the combustion of 
the fuel issuing from the burner, so as to facilitate its complete and 
smokeless combustion. Alternatively, it is possible to inject live 
steam into the column of primary combustion air in addition to or in 
place of the exhaust steam. Further, the live steam, and/or the 
exhaust steam can be ejected from nozzles surrounding the top of the 
flare stack and injected directly into the flame above the burner at 
the top of the flare stack. 2 figures. 


HYDRO ENERGY 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 4056 


2798 (AD-A—036531) Wabash River Basin comprehensive 
study covering reservoir sites on Embarrass River, Illinois and Clifty 
Creek and Patoka River, Indiana. Volume index. Volume I. Report. 
Interim report No. 2. (Army Engineer District, Louisville, Ky. 
(USA)). Jan 1964. 117p. NTIS PC A06/MF AO1. 

The purpose of this interim report is to present comprehen- 
sive plans of development for reservoir sites on the Embarrass River, 
Clifty Creek and Patoka River for one or more of the following 
needs: flood control, water supply, water quality control and low 
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flow augmentation, water recreation and general conservation of 
water and related resources. The projects presented in this interim 
report are compatible with comprehensive development of the water 
and related land resources of the Wabash River Basin currently 
being developed. 


2799 (AD-A—036536) Wabash River Basin comprehensive 
study. Volume I. Main report. (Army Engineer District, Louisville, 
Ky. (USA)). Jun 1971. 373p. NTIS PC A16/MF AO1. 

The Wabash River Comprehensive Study includes this Main 
Report and thirteen appendices which contain the specific studies 
and reports relating to the problems, needs and proposals for the 
basin. The study deals with the water resources and land problems 
related to flood control, water supply, water quality control, out- 
door recreation, fish and wildlife, irrigation, hydroelectric power, 
drainage, watershed and land management and land stabilization. 


2800 (N—77-14586) Analysis of information systems for hydro- 
power operations: executive summary. Sohn, R.L.; Becker, L.; Estes, 
J.; Simonett, D.; Yeh, W. (Jet Propulsion Lab., Pasadena, Calif. 
(USA)). Sep 1976. Contract NAS7-100. 48p. (NASA-CR—149342; 
JPL—5040-43). NTIS PC A03/MF AO1. 

An analysis was performed of the operations of hydropower 
systems, with emphasis on water resource management, to determine 
how aerospace derived information system technologies can effec- 
tively increase energy output. Better utilization of water resources 
was sought through improved reservoir inflow forecasting based on 
use of hydrometeorologic information systems with new or im- 
proved sensors, satellite data relay systems, and use of advanced 
scheduling techniques for water release. Specific mechanisms for 
increased energy output were determined, principally the use of 
more timely and accurate short term (0-7 days) inflow information to 
reduce spillage caused by unanticipated dynamic high inflow events. 
The hydrometeorologic models used in predicting inflows were 
examined in detail to determine the sensitivity of inflow prediction 
accuracy to the many variables employed in the models, and the 
results were used to establish information system requirements. 
Sensor and data handling system capabilities were reviewed and 
compared to the requirements, and an improved information system 
concept was outlined. 


2801 Australia approaches limit of hydro power development. 
Scott, W.E. Energy Int.; 14: No. 7, 27-29(Jul 1977). 

Australia, in spite of a low dry country with limited hydro- 
electric potential, is planning several projects that could provide 
between 22 and 91% of the 1972 power output, the amount depend- 
ing on Australia’s economic climate. The World Energy Conference 
projects a gross theoretical capability of 53.6 trillion watt hours 
(TWH) per year, but economic, geographical, and environmental 
constraints will reduce the probable capability to 22.5 TWH. Signifi- 
cant hydroelectric potential remains in Tasmania and Queensland, 
with peak load potential in the northwest and west. A scheme now 
under development includes several dams and pumped storage facili- 
ties. The Tallowa Dam and the Kangaroo Valley-Fitzroy Complex 
construction are described. Details of these and other facilities 
include their projected power output and irrigation potential. (DCK) 


SITE GEOLOGY AND METEOROLOGY 


2802 Displacement forecasting for concrete dams. Bonaldi, P. 
(Experimental Inst. for Models and Structures, (ISMES) Bergamo, 
Italy); Fanelli, M.; Giuseppetti, G. Int. Water Power Dam Constr.; 29: 
No. 9, 42-50(Sep 1977). 

Some aspects of research carried out at the Italian national 
power authority ENEL, on displacement control of dams using 
deterministic models, are presented. Special emphasis is placed on 
the computation of the thermal component of displacements, and a 
practical application of the procedures is discussed. It is shown that 
the agreement between the finite element models and actual behav- 
ior of the structures has been so close in a number of cases that a 
high degree of confidence is placed in the results of finite element 
stress analyses. The conceptual scheme used could be used for 
continuous safety monitoring of other large structures. 


2803 Peru extends Andean river project. Wolfenzon, A.; Si- 
monetta, M.; Maravi, C. Energy Int; 14: No. 7, 35-36(Jul 1977). 

Exploitation of Peru's water resources began 35 years ago 
with plans to develop the Rio Mantaro tributary of the Amazon. 
Subsequent surveys in the 1950's showed the river to have a different 
flow than had been mapped. A second bend in the river allowed two 
development sites. The Coporacion del Mantaro (CORMAN) 
became the country’s first government-corporation for developing 
power. The first power was delivered in 1973 to the Lima area. 
Extension of the project is under construction and will be operating 
in 1979. Construction of a second power station begins in 1977. The 
project has involved the Italian firm Impregilo-GIE and the Swiss 
firm Electrowatt Engineering Services Ltd. The project has had to 
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proceed against a harsh climate, a virtually impassable terrain that 
makes transportation and access difficult, and rock slides, all of 
which created hazards and required innovative engineering. Besides 
power, the project succeeded in establishing communications and 
transportation links on the Atlantic side of the Andes, developed an 
infrastructure, and opened up new opportunities for developing 
Peru's resources. (DCK) 


2804 Description of a drainage gallery for stabilizing the left 
abutment of Muravatn Dam, Southern Norway. Nilsen, K.Y.; Lien, R. 
(Norw Water Res and Electr Board). Nor. Geotek. Inst., Publ; No. 
115, 13-19(1977). 
The article deals with the problem to be solved due to high 
pose pressure in the rock foundation of a rockfill dam. The project 
an unlined headrace tunnel driven underneath the dam, passing 
the grout curtain, with the operational gate underneath the down- 
stream left abutment. In spite of the fact that the rock cover for the 
unlined headrance tunnel seemed satisfactory, unfavourable geologic 
conditions lead to high pore pressure in the rock foundation and 
leakage along a fault zone as the reservoir was filled. To control and 
reduce the high pore pressure a drainage gallery was driven from the 
diversion tunnel. A gate was installed upstream from the grout 
curtain, allowing the possibility of repair work later on if found 
necessary. The effect of the draingage has been good and the 
stability of the dam foundation is considered satisfactory. No further 
precautions are found necessary at the moment. 


2805 Dam Tunsbergdalsvatn--a dam subjected to waves generat- 
ed by avalanches, and to extreme floods from a glacier lake. Lied, K.; 
Palmstrom, A.; Schieldrop, B.; Torblaa, I. (Norw Geotech Inst, 
Oslo). Nor. Geotek. Inst., Publ.; No. 115, 21-28(1977). 

The dam is constructed as a rock and earthfill dam. The 
reservoir is situated in narrow valley close to Jostedalsbreen, the 
largest glacier in Norway. Investigations and estimations undertaken 
to secure the dam against possible serious damage from waves 
generated by snow avalanches and extreme floods from a glacier 
lake are discussed. The most unfavourable avalanche at a distance of 
1.1 km from the dam is assumed to involve 2.4 million m* of snow. 
Based upon calculations and estimations it is concluded that waves 
with a maximum height of 4 m may reach the dam. From a glacier 
lake, an annual flood occurs in the river. At present the volume of 
the lake is limited to 8.5 million m*. However, 50 years ago, when 
the glacier was larger, a volume of 25-30 million m* was recorded. 
The dam is designed with a central core of moraine and supporting 
fills of quarried rock. To safeguard the dam with regard to the 
extreme waves and floods, the following is provided: The dam crest 
is raised 1.5 m, giving a freeboard of 5 m above H.W.L.; the dam 
crest and the upstream slope are protected with a layer of large 
stones. The downstream supporting fill is founded entirely on rock, 
and the lowest part of the downstream fill is strengthened with a 
zone of coarsefractioned rock. 


PLANT DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 2803, 2804, 3114, 3899, 3900, 3901 


2806 Fire protection of generators. Causon, G.J. (Hydro-Elec- 
tric Commission, Tasmania, Australia). Int. Water Power Dam 
Constr.; 29: No. 9, 28-31(Sep 1977). 

The risk of fire exists on all electric generators because their 
construction involves the use of flammable materials. The risk itself 
and methods of reducing the flammability of the machine are consid- 
ered. Also, methods of dealing with a fire if it occurs are discussed. 
It appears that the most efficient extinguishing system, in terms of 
reliability and effectiveness, is not COs, but water. (MCW) 


2807 Dimensioning of pump-turbines. Kaufmann, J.P. (Vevey 
Engineering Works, Switzerland). Int. Water Power Dam Constr.; 29: 
No. 9, 31-36(Sep 1977). 

The general approach (for a chosen model) for dimensioning 
and calculating a machine's characteristics is given. The features that 
will need to be examined in order to find the optimum values are 
delineated. Diagrams relating to dimensioning have been calculated 
approximately. Examples are included for single-stage pump-turbines 
and multi-stage pump turbines. (MCW) 


2808 Designing a deflector slab for Howell Bunger valves. 
Sharma, H.D.; Varshney, D.V.; Chaturvedi, R.H. (UP Irrigation 
Research Inst., Roorkee, India). Jnt. Water Power Dam Constr.; 29: 
No. 9, 37-42(Sep 1977). 

Diversion tunnel No. 2 of the Ramganga hydro project in 
India will be converted into an auxiliary outlet to meet irrigation 
requirements during closure of the power house; the discharge 
through the outlet will be regulated through two 2.15 m-diameter 
Howell Bunger valves, placed inside the tunnel. Model studies 
carried out to determine the length, shape, and location of a slab to 
be installed downstream of the valves to deflect the jet to the bottom 
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of the tunnel and to ensure an adequate supply of air to the valves 
are described. 


2809 South Africa's largest hydro scheme 
Holz, P. Energy Int.; 14: No. 7, 37-40(Jul 1977). 

The Electricity Supply Commission (ESCOM) of South 
Africa relies primarily on coal-fired power plants, but is now looking 
for ways to exploit hydroelectric power on its two major rivers. The 
Orange River Project combines power generation, flood control, 
irrigation and urban and industrial water supplies. Plants on the 
Orange River and Cabora Bassa represents conventional hydroelec- 
tric plants, while future plans are to explore the potential of two 
pumped-storage projects that could take advantage of the Drakens- 
berg Mountains and the area of the Western Cape. A review of the 
planning and construction phases of the Orange River Project in- 
cludes specifications for each of its components, now producing a 
total of 5440 MW. ESCOM's 12% growth rate is attributed to the 
bulk supplies to customers in urban areas, industry and mining 
operations. (DCK) 


2810 Exploitation of the largest hydropower reserves of Africa 
with the Inga Project. Pas, R. te (Siemens A.G., Erlangen (Germany, 
F.R.). Fachbereich Energieversorgung). Siemens-Z.; 51: No. 2, 91- 
95(Feb 1977). (In German). 

200 km away from the mouth of the Zaire River, formerly 
known as Kongo River, the first few stages of a hydropower project 
are being realized. The National Electricity Supply Company of 
Zaire has given the building order. This project will be unique in the 
world as far as its final output is concerned. With relatively low 
investment costs power stations with an overall output of more than 
40000 MW can be constructed at a single river meander within a 
section of about 10 km. 


nears completion. 


2811 Steps to prevent loosening of the steel armature plates in 
hydraulic generators. Ter-Gazaryan, G.N.; Kherkheulidze, I.A.; Blet- 
kin, N.P. (Georgian Scientific Research Inst. of Power Engineering 
and Hydraulic Engineering Structures, Tbilisi, USSR). Elektr. Stan.; 
No. 9, 71-73(Sep 1976). (In Russian). 

Results of a protracted in situ study of the compression of 
armature plates in the stators of large hydroelectric generators are 
given. Measurements were made with special magnetoelastic sensors 
of mechanical stress. These sensors were modified and adapted for 
measuring stresses in the clamping pins and compression bolts of the 
armature stacks. A special portable meter was also developed for the 
research. Stresses were monitored during assembly at the plant, and 
over a period of one year of generator operation. It was found that 
one of the main causes of loosening of the armature stacks is 
nonuniformity of original stresses when the plates are assembled at 
the plant and considerable relaxation, not only in the first hours after 
initial tensioning (as expected), but for 1 to 1.5 years during oper- 
ation of the generators. As a result, zones in the active steel may 
show up where the stress in the clamping pins is as low as 20 to 30 
percent of the rated value. The results of this study show that the 
proposed equipment and technique are effective for monitoring 
stresses in the stators of hydroelectric generators. 


2812 Power plant group Malta of the Austrian Draukraftwerke 
AG. Seeling, R. Baumasch. Bautech.; No. 4, 153-161(Apr 1976). (In 
German). 

A project survey is given of the Malta power plant under 
construction in the northwest of Kaernten (A). The realization of the 
project construction as well as the progress achieved in the construc- 
tion of the storage dam (arched dam) ‘Koelnbrein’ is described. 


2813 Grouting and draining the base of the dam at the Zeya 
Hydroelectric Power Station. Novozhilov, M.S.; Plosk, A.E. Gidro- 
tekh. Stroit.; No. 11, 10-12(1976). (In Russian). 

The counterforce dam at Zeya is 112 meters high, 714 m long 
at the crest, and contains about 2,200,000 m® of concrete. The filling 
of the reservoir began in Aug. 75, and the first generator set was put 
on load in Nov. 75. The base of dam is a lower paleozoic intrusion of 
diorites with veins of lamprophyres and mezozoic porphyrites. The 
grouting and drainage project called for 36,000 m of grouting and 
11,000 m of drainage wells, which were sunk 5 to 6 m below the 
grouting zone. Where the rock base joined the concrete dam the 
grout curtain was reinforced by two additional series of wells 10 to 
20 m deep and filled with grout. An important element of the 
underground contour of the dam is a frontal drainage curtain extend- 
ing about half the depth of the grout curtain (30 to 35 m). In order to 
reduce the filtration load on the crack filling material in the grout 
curtain zone the 105-mm dia drainage wells were inclined 15° to the 
water level. 


2814 Consolidation grouting of the Chirkey dam base. 
Kotul’skii, V.V.; Skokov, V.G.; Surovegin, V.V. Gidrotekh. Stroit.; 
No. 11, 13-15(1976). (In Russian). 

The arch dam at the Chirkey hydroelectric power station was 
completed in 1976. It has an overall height of 231 m (discharge 
height 48 m, arch portion 183 m) and is 345 m long at the crest. Two 
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basic types of tectonic cracks were found: folded (smooth, narrow-- 
10 to 20 mm--almost vertical, extending 70 to 90° at right angles to 
the river) and diagonal (extending in different directions, 5 to 70° 
from the lower water level on the right bank 500 to 800 m, and to 
the upper water level on the left bank). Deformation moduli vary 
considerably. For these reasons consolidation grouting was neces- 
sary to a depth of 20 m in the central and lower sections of the dam 
and 15 m in the upper section. A complete description is given of the 
grouting configuration and operation. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 3899, 5185 


LAND USE AND AESTHETICS 
REFER ALSO TO CITATION(S) 5222 


SOLAR ENERGY 


REFER ALSO TO CITATION(S) 4063 


2815 (EPRI-ER—283-SR(Vol.2)) Proceedings of first semian- 
nual EPRI solar program review meeting and workshop. Volume II. 
Solar electric power. de Winter, F. (ed.). (Atlas Corp., Santa Clara, 
Calif. (USA)). 1976. 230p. Dep. NTIS, PC A11/MF AO1. 

Included are nine papers, each of which has been separately 
processed for the Energy Data Base. (DG) 


2816 (PB—259177) EPA Van operational manual. Scholer, 
N.E. (Engelhard Minerals and Chemicals Corp., Union, N.J. 
(USA)). Aug 1976. Contract 68-02-1482. 64p. NTIS. 

The manual generally describes the EPA Van, and discusses 
both its energy control system and Van operation. The manual 
includes instructions for the Van's transportation, setup, safety, 
troubleshooting, and maintenance. The Van is a mobile research 
unit, designed for testing in various parts of the United States. Its 
unique energy supply system includes fuel cells, a solar energy 
collector, a heat pump, and catalytic appliances. An energy control 
system optimizes the energy consumed by the integrated system. 


2817 (SAND—77-0920) Sandia solar energy titles. Gardner, 
J.L. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jun 1977. Con- 
tract EY-76-C-04-0789. 23p. Dep. NTIS, PC A02/MF AO1. 

A bibliography of solar energy-related publications produced 
by Sandia Laboratories, arranged in broad subject category order, is 
presented. 


2818 (TAC-STPG—77-002) Solar thermal power generation. A 
bibliography with abstracts. Quarterly update, April—June 1977. Bell, 
G.C. (ed.). (New Mexico Univ., Albuquerque (USA). Technology 
Application Center). Jul 1977. 55p. of New Mexico, Albuquerque. 

The bibliography contains 148 references to information on 
energy Overviews, solar overviews, economics and law, thermal 
power, thermionic and thermoelectric, ocean thermal differential, 
wind conversion, bioconversion, residential, and other (hydrogen 
production, large-scale photovoltaic, etc.) (WHK) 


2819 (TID—27476) Energy technologies for the West. Work- 
shop, solar: direct and indirect technologies. (Energy Research and 
Development Administration, Washington, D.C. (USA)). 21 Sep 
1976. 71p. Dep. NTIS, PC A04/MF AOl1. 

ERDA’'s role in solar technology was discussed by the par- 
ticipants in the workshop. Various aspects of the ERDA programs, 
budget, and emphasis are discussed. The feasibility of different solar 
power plants and solar heating and cooling concepts are presented. 
Recommendations are made for things ERDA can do in the areas of 
public relations and energy priorities. (MHR) 


2820 Proceedings of the 1977 annual meeting of the American 
Section of the International Solar Energy Society. Volume 1, Sections 
14—25. Solar radiation/storage/energy conversion. Beach, C.; For- 
dyce, E. (eds.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1977). 323p. (CONF-770603— 
P2). per set of 3 Vols. 

oT From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 


(WHK 


Separate abstracts were prepared for the 72 papers presented. 
) 


2821 Recent solar energy technology. Noguchi, T. (Solar Res 
Lab, Gov Ind Res Inst, Nagoya, Jpn). Nenryo Kyokai-shi; 55: No. 5, 
729-737(1976). (In Japanese). 
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Recent R and D work on solar energy use and its prospects is 
reviewed and some technical problems are examined. The discussion 
of solar energy use in developed countries chiefly centers on solar 
thermal conversion, photovoltaic conversion, as well as on solar 
heating, cooling and hot water supply. The discussion of solar 
energy use in developing countries covers very different topics. An 
overview is given of worldwide solar energy research, and the 
present status of the solar energy programs under the Project 
Sunshine is discussed. 


2822 What's new under the sun of France. Le Vaguerese, P. 
(Centre Technique des Industries Aerauliques et Thermiques 
(CETIAT), 69 - Lyon (France)). Klima Kaelte Ing.; 4: No. 3, 103- 
106(1976). (In German). 

A detailed survey of the activities of private and official 
bodies is given. Several plants for space heating and hot water 
preparation are introduced with regard to radiation intensities. To 
calculate the profitability, considerations are made using some dia- 
grams and we see that the threshold of profitability is not reached 
yet. Thermodynamical and photo-electrical methods for current 
production are discussed, and thermochemical solar furnaces are 
described. Finally, the addresses of some organisations, firms, and 
university institutes are given. 


2823 Solar energy: a UK assessment. London; Royal Institution 
(Nov 1975). 375p. (NP—22006). 

Both opportunities within the UK itself and opportunities for 
British industry to export solar equipment and provide consultancy 
services are considered. Both short and long range prospects in all 
fields of solar energy utilization which appear to be important 
currently are covered. The following subjects are discussed: solar 
energy in relation to other energy sources; international solar energy 
research and development programs; the physical nature of solar 
energy and its availability in the UK and other countries; thermal 
collection, storage, and low temperature applications; solar energy 
and architecture; solar thermal power systems; solar cells; agricultur- 
al and biological systems; photochemical systems; social, legal, and 
political considerations; and future policy on solar research and 
development for the UK. (MHR) 


2824 Status and prospects for widespread utilization of solar 
energy as a national energy resource. Eggers, A.J. Jr. (National 
Science Foundation, Washington, DC). pp 1-4 of In Solar energy 
storage subsystems for the heating and cooling of buildings. Lille- 
leht, L.U.; Beard, J.T.; Iachetta, F.A. (eds.). New York; American 
Society of Heating, Refrigerating, and Air Conditioning Engineers, 
Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

Solar energy research and development has been organized 
programmatically under six areas as follows: bioconversion to fuels, 
ocean thermal conversion, wind energy conversion, photovoltaic 
conversion, solar thermal conversion, and solar heating and cooling 
of buildings (including agricultural applications). The objectives, and 
achievements in each area are discussed. (MHR) 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 2820, 3017 


2825 (DSE/1041—1) Test and evaluation of the performance of 
solar radiation sensors at inclination from the horizontal under labora- 
tory and field conditions. Final report. Flowers, E. (National Oceanic 
and Atmospheric Administration, Boulder, Colo. (USA). Environ- 
mental Research Labs.). Sep 1977. Contract EX-76-A-29-1041. 20p. 
Dep. NTIS, PC A02/MF AO1. 

Ten different pyranometer models from eight manufacturers 
were tested in the laboratory to determine changes in sensitivity due 
to exposure at a tilt. The silicon cell pyranometers manufactured by 
Matrix and Lambda showed no effect due to tilt; the Eppley PSP; 
Spectrolab SR 73 and SR 75, Kipp solarimeter, and Kahl star 
showed changes of i percent or less for tilt angles of 10 to 90 
degrees from horizontal; the Eppley 848 star, Kahl mini, Hy-Cal hy- 
therm, and Lintronic showed changes greater than 1 percent and as 
high as 8 percent for the Lintonic over the same tilt angles. Correc- 
tion factors are given for the 10 models. 


2826 (EPRI-ER—283-SR(Vol.1), pp 8.1-8.23) Solar data verifi- 
cation project. 1976. 

In Proceedings of first semiannual EPRI solar program 
review meeting and workshop. Volume I. Solar heating and cooling 
of buildings. 

A study to establish a program for the acquisition and analysis 
of solar-energy-related data responsive to the needs of electric 
utilities is described. 
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2827 (N—77-19692) Techniques for obtaining regional radiation 
budgets from satellite radiometer observations, phase 4 and phase 5. 
Final report . Pina, J.F.; House, F. (Drexel Univ., Philadelphia, Pa. 
(USA). Dept. of Physics and Atmospheric Science). Dec 1976. 
Contract NAS1-11871. 218p. (NASA-CR—145129). NTIS PC A01/ 
MF AOl. 

Thesis. 

A scheme was developed which divides the earth-atmosphere 
system into 2060 elemental areas. The regions previously described 
are defined in terms of these elemental areas which are fixed in size 
and position as the satellite moves. One method, termed the instanta- 
neous technique, yields values of the radiant emittance (We) and the 
radiant reflectance (Wr) which the regions have during the time 
interval of a single satellite pass. The number of observations match- 
es the number of regions under study and a unique solution is 
obtained using matrix inversion. The other method (termed the best 
fit technique), yields time averages of We and Wr for large time 
intervals (e.g., months, seasons). The number of observations in this 
technique is much greater than the number of regions considered, 
and an approximate solution is obtained by the method of least 
squares. 


2828 Characterization of terrestrial service environments: the 
simultaneous occurrence of combined conditions of solar insolation and 
climatic variables. Thomas, R.E. (Battelle Columbus Labs., OH); 
Carmichael, D.C.; Carroll, W.F. pp 14.1-14.6 of In Proceedings of 
the 1977 annual meeting of the American Section of the Internation- 
al Solar Energy Society. Volume 1, Sections 14—25. Beach, C.; 
Fordyce, E. (eds.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1977). 

From Solar world meeting; Orlando; Florida, USA (6 Jun 
1977). 

See CONF-770603—P2. 

Analyses were conducted of climatic, solar insolation, precipi- 
tation, air pollution, and other environmental data for the years 
1965-1974 at nine widely different geographic locations in the United 
States. To characterize these environments, the analyses involved 
the processing of over 7 million measurements of climatic and other 
variables. In addition to descriptive and diurnal statistics for 24 
individual climatic variables, environmental cell” statistics were 
computed to obtain the frequencies, durations, and transitions for the 
simultaneous occurrence of various combinations of environmental 
variables. The methods developed for obtaining the statistical data 
on the occurrences of combined variables are described, and illustra- 
tive results are presented for selected combinations of variables. 
Results of these analyses are given for the simultaneous occurrence 
of specific levels of air temperature vs insolation, of wind speed vs 
insolation, and of high air temperatures vs relative humidity vs wind 
speed vs insolation. The results characterize the environmental con- 
ditions to which solar arrays would be exposed in service in various 
locations, and provide factual, historical data on combined climatic 
variables that can be used in evaluating candidate materials and 
systems for such applications. It is concluded that the methodology 
developed for these analyses yields quantitative information on ser- 
vice environments that is particularly useful for a wide variety of 
engineering and testing applications, such as the major project on the 
development of low-cost silicon solar arrays for which this study 
was conducted. Based on the demonstrated feasibility and generality 
of the method, it is also concluded that, with other variables and 
intervals, the combined variable approach has broad application to 
other programs. 


2829 Accurate, economical, solar insolation computer model for 
the United States. Hulstrom, R.L. (Martin Marietta Corp., Denver). 
pp 14.7-14.11 of In Proceedings of the 1977 annual meeting of the 
American Section of the International Solar Energy Society. 
Volume 1, Sections 14—25. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P2. 

During a recent federally funded engineering study of a solar 
photovoltaic residential prototype system, a solar insolation model 
(SIM) was developed for determining solar insolation on a collector 
panel having any orientation, located anywhere in the United States. 
SIM was specifically designed for solar engineering applications. 
SIM utilizes previously developed analytical techniques developed 
by ASHRAE and the N.B.S. However, instead of requiring detailed 
weather data concerning types of clouds and cover, SIM utilizes 
percent sunshine data which is easily obtained from the National 
Climatic Atlas. SIM was proven to be accurate and economical. The 
concepts and methods used in SIM are described. 


2830 Estimation of availability of solar energy. Rapp, D. (Univ. 
of Texas, Dallas); Hoffman, A.A.J. pp 14.12-14.16 of In Proceedings 
of the 1977 annual meeting of the American Section of the Interna- 
tional Solar Energy Society. Volume 1, Sections 14—25. Beach, C.; 
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Fordyce, E. (eds.). Cape Canaveral, FL; American Section of the 
International Solar pane | Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977 


). 

See CONF-770603—P2. 

A procedure is developed for estimating availability of solar 
energy in localities where adequate data are not available. The 
hourly variations in solar intensity with day of the year during clear 
weather (essentially no clouds and unlimited visibility) are shown to 
follow regular repeatable patterns. These patterns have been deter- 
mined for four southwestern locations. From these data, it is possible 
to estimate the maximum possible available solar energy for perfectly 
clear weather. The effect of clouds and reduction in visibility is to 
reduce the solar intensity below the value appropriate to any hour of 
any day in clear weather. A study of the dependence of reduction in 
solar intensity on cloud cover and visibility is now being conducted 
for several southwestern locations. Results are available at two 
locations. A model for the dependence of direct normal solar intensi- 
ty on total insolation is also being developed. 


2831 Instrument errors in National Weather Service solar radi- 
ation data. Bahm, R.J. (Univ. of New Mexico, Albuquerque). pp 
14.17-14.21 of In Proceedings of the 1977 annual meeting of the 
American Section of the International Solar Energy Society. 
Volume 1, Sections 14—25. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977 


). 

See CONF-770603—P2. 

The existence of errors in the solar radiation data available for 
most of the U.S. from the National Weather Service has been 
recognized for some time. The amount and size of these errors is not 
widely known. If they were, the acceptability and utility of these 
data would be greatly enhanced. Many causes of these errors have 
been identified. The NWS has undertaken the task of identifying and 
correcting some of these errors. A simple empirical method for 
estimating the a of error for the data from many of the locations, 
by examination of statistical distributions of the data, is presented. 
The method is automated using computerized data bases for input. 
Computer generated plots of averages of clear days (using only daily 
totals) are presented, as a method for developing models of instru- 
ment calibration drift. 


2832 Rehabilitation techniques for daily solar radiation data. 
Martin, M.; Berdahl, P.; Grether, D.; Wahlig, M. (Univ. of Califor- 
nia, Berkeley). pp 14.22-14.25 of In Proceedings of the 1977 annual 
meeting of the American Section of the International Solar Energy 
Society. Volume 1, Sections 14—25. Beach, C.; Fordyce, E. (eds.). 
Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977) 


See CONF-770603—P2. 

Daily total insolation records are rehabilitated using a ‘clear 
day” analysis technique. This method depends only on the recorded 
daily data and does not require reference to strip charts or station 
histories. Final adjustment of data levels is made with the aid of 
atmospheric transmittance calculations. 


2833 Hourly direct-normal solar radiation data tapes for the 
United States. Randall, C.M. (Aerospace Corp., Los Angeles); Whit- 
son, M.E. Jr.; Boes, E.C. pp 14.26-14.30 of In Proceedings of the 
1977 annual meeting of the American Section of the International 
Solar Energy Society. Volume 1, Sections 14—25. Beach, C.; For- 
dyce, E. (eds.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1977). 

‘ From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977 


). 

See CONF-770603—P2. 

Improved estimates of hourly direct-normal insolation have 
been prepared for the 26 United States sites where the hourly total- 
hemispheric insolation values have recently been reviewed and 
corrected by the U.S. National Oceanic and Atmospheric Adminis- 
tration (NOAA). These computer compatible data tapes covering up 
to 25 years, are in the NOAA SOLMET format and are intended for 
use in solar energy systems design and performance analysis. The 
improved estimation procedures are based on simultaneous observa- 
tions of hourly direct-normal and total-hemispheric insolation from 5 
United States locations with widely differing climates. The estima- 
tion algorithm reported here reproduces both the distribution of 
direct insolation values as well as their mean values by statistical 
techniques constrained by limits which the radiative transfer pro- 
cesses impose. 


2834 Two years of solar measurements from the NIMBUS 6 
satellite. Hickey, J.R.; Griffin, F.J.; Howell, H.B. pp 14.36-14.40 of 
In Proceedings of the 1977 annual meeting of the American Section 
of the International Solar Energy Society. Volume 1, Sections 14— 
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25. Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American 
Section of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977) 


See CONF-770603—P2. 

The solar measurements being performed by the Earth Radi- 
ation Budget (ERB) experiment aboard the NIMBUS 6 satellite are 
described. Certain aspects of the data reduction techniques required 
by problems encountered in the space environment are discussed. A 
solar constant value of 1367 Wm? has been assigned based on 
results of a rocket underflight. The solar variability is deduced to be 
<0.2% for the total irradiance. The inclusion of a cavity radiometer 
channel in the NIMBUS 7 ERB is presented. 


2835 Self-calibrating sensor of the electric satellite pyrhelio- 
meter (ESP) program. Hickey, J.R.; Frieden, R.G.; Griffin, F.J.; 
Cone, S.A.; Maschhoff, R.H.; Gniady, J. pp 15.1-15.4 of In Proceed- 
ings of the 1977 annual meeting of the American Section of the 
International Solar Energy Society. Volume 1, Sections 14—25. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977) 


See CONF-770603—P2. 

A self-calibrating thermopile sensor having a cavity type 
receiver is described. Its incorporation into pyrheliometric instru- 
mentation including the electronics and control is also discussed. 
Completed devices are capable of solar irradiance measurements 
with an accuracy of <0.5% and can detect solar variability to a 
level approaching 0.001% in space. 


2836 Low cost solar radiation measuring instrument for wide 
area surveys. Bahm, R.J. (Univ. of New Mexico, Albuquerque, NM). 
pp 15.6-15.9 of In Proceedings of the 1977 annual meeting of the 
American Section of the International Solar Energy Society. 
Volume 1, Sections 14—25. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 


See CONF-770603—P2. 

A simple solar radiation monitoring instrument has been 
developed which will cost under $50 in quantity. The complete 
instrument package including the integrating device is small enough 
to be held in the palm of the hand. The instrument is completely 
portable and can be operated by untrained personnel. Different 
versions of the instrument have been designed to give daily total 
values, weekly totals, or monthly totals. The instrument is sensitive 
to both the infrared and the visible spectrum and has a sensitivity 
which is proportional to the cosine of the angle from the zenith. It 
thus makes the same type of measurement as the commonly used 
pyranometer. 


2837 Turbidity of the atmosphere at solar noon for Edmonton, 
Alberta, Canada. Sadler, G.W. (Univ. of Alberta, Edmonton). pp 
15.10-15.14 of In Proceedings of the 1977 annual meeting of the 
American Section of the International Solar Energy Society. 
Volume 1, Sections 14—25. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 


See CONF-770603—-P2. 

Pyrheliometer records for solar noon of normal incidence and 
energy measured with the OG1, RG2 and RG& filters are used to 
study the annual variation in the energy, the transmission factor, the 
extinction coefficient and the fraction of the theoretical band energy. 
In addition, the annual variation in the turbidity factor, the turbidity 
coefficient, the Schuepp turbidity coefficient and the coefficient 
measured with a sun photometer are reported. 


1977). 


2838 Total, direct, diffuse, and turbidity measurements in 
Nevada. Arps, D.F.; Smiley, V.N. (Desert Research Inst., Reno, 
NV). pp 15.15-15.19 of In Proceedings of the 1977 annual meeting of 
the American Section of the International Solar Energy Society. 
Volume 1, Sections 14—25. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1977). 

977) From Solar world meeting; Orlando, Florida, USA (6 Jun 


See CONF-770603—P2. 

Integrated global and direct radiation measurements have 
continued since 1974 at Reno/Stead, Boulder City and a mobile 
laboratory. Hours of sunshine are recorded at Reno. Daily relative 
diffuse components are calculated to compare with relative global 
for predictive value. Monthly average daily direct, global, diffuse, 
relative diffuse, atmospheric transmittance, relative global, hours and 
percent possible hours of sunshine are tabulated for 1975-1976. 
Monthly mean turbidity coefficients, from Schott filter data, are 
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given for one year at Reno/Stead--elevation 5100 feet. Good corre- 
lation between hours of sunshine and global radiation is noted, and 
regression analysis on one year's data is included. Urban-rural differ- 
ences in cloudless solar radiation were observed, with up to 25% 
morning variations in direct radiation over 10 miles, during Reno 
smog conditions in December 1975. Global radiation in excess of 
clear day values was also observed. 


2839 Correlation between daily amounts of solar and wind 
energy and monthly trends of the two energy sources. Arnold, J.E. 
(Texas A and M Univ., College Station). pp 19.36-19.40 of In 
Proceedings of the 1977 annual meeting of the American Section of 
the International Solar Energy Society. Volume 1, Sections 14—25. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P2. 

The correlation between daily amounts of solar and wind 
energy as well as the monthly correlation between the two energy 
sources was examined for 30 of the 36 months for the period of 1973 
to 1975 at College Station, Texas. Although the monthly pairs of 
data had a negative correlation coefficient, daily pairs of data 
exhibited both positive and negative correlation coefficients when 
the data was grouped by months. During most of the months, the 
correlation between daily values of solar and wind energy was not 
significant. Monthly totals of wind and solar energy tended to 
complement each other to yield a fairly uniform total energy supply. 
If wind energy is taken at an elevated height, a pronounced peak in 
the energy totals is observed during the high wind months of the 
year. 


2840 Instrumentation for measuring direct and diffuse insolation 
in testing thermal collectors. Reed, K.A. (Argonne Natl Lab, IIl). 
SPIE Semin. Proc.; 85:: 93-94(1976). 

The efficiencies of thermal collectors are traditionally ex- 
pressed with respect to the total (direct beam plus diffuse) insolation 
at the collector plane. Evaluation of the performance of concentrat- 
ing collectors, however, requires, in addition, a knowledge of the 
insolation which is within the angular field of view of the collector. 
The use of pyranometers to measure the total insolation as well as 
the insolation within specified angular fields of view, together with a 
normal incidence pyrheliometer to measure the direct beam compo- 
nent, is described. The instrument calibration procedure is discussed, 
and several data are presented. 


ECONOMICS 
REFER ALSO TO CITATION(S) 2936, 2949, 2958, 3028, 4064 


2841 (PB—267986) Solar energy: policy and prospects. Schulze, 
W.D.; Ben-David, S.; Katson, R.; Noll, S.; Roach, F. (New Mexico 
Univ., Albuquerque (USA). Dept. of Economics). Jul 1976. 188p. 
NTIS PC A09/MF AO1. 

This report is concerned with the economic feasibility of 
near-term solar energy sources with energy price decontrol. Section 
2 sets up decontrolled energy prices for the United States on a state- 
by-state basis. Sections 3, 4, and 5 demonstrate near-term feasibility 
for solar residential space heating, for the full application of solar 
energy to a mixed load community in the Southwest, and for an 
application of solar process heat to industry. The concluding section 
returns to the issues of financing solar energy and offers an alterna- 
tive policy strategy in the event energy price controls continue. 


ENVIRONMENTAL, LEGAL, AND 
INSTITUTIONAL ASPECTS 


REFER ALSO TO CITATION(S) 2853, 2895, 2896, 2897, 2939 


2842 (EPRI-ER—283-SR(Vol.2), pp 9.1-9.53) Environmental 
assessment of solar energy power plants. 1976. 

In Proceedings of first semiannual EPRI solar program 
review meeting and workshop. Volume II. Solar electric power. 

The environmental assessment of solar energy power plants is 
discussed for the following solar energy concepts: (1) solar thermal, 
a concept based upon concentration of the thermal energy available 
from direct solar insolation for use as a heat source in a thermody- 
namic cycle; (2) photovoltaic, a concept based upon direct conver- 
sion of solar insolation (direct and diffuse) to electricity utilizing 
solar cells which exhibit photovoltaic characteristics; (3) wind, a 
concept based upon conversion of the kinetic energy available in the 
moving atmosphere into rotating mechanical energy to turn electric 
generators; (4) ocean thermal, a concept based on the temperature 
difference that exists between ocean surface water and deep waters; 
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and (5) photoproduction, a concept based upon the utilization of 
biomass (vegetation) formed by photosynthesis as a source of 
energy. 


2843 (EPRI-ER—283-SR(Vol.2), pp 10.1-10.36) Environmen- 
tal assessment of solar energy power plants. 1976. 

In Proceedings of first semiannual EPRI solar program 
review meeting and workshop. Volume II. Solar electric power. 

A generic methodology is discussed which was developed for 
the environmental assessment of solar power plants. The basis for 
this methodology is decision analysis, which provides a framework 
for quantifying and comparing environmental impacts. Five tasks 
were considered. The first four deal with developing the methodolo- 
gy, applying it to selected sites for solar power plants and generaliz- 
ing the results for different size and plant characteristics. The last 
task is an independent assessment of the state of the art and the 
probable degree of market penetration in various regions of the 
nation for certain solar systems. 


2844 (PB—259970) Potential environmental impacts of solar 
heating and cooling systems. Final report. Consroe, T.J.; Glaser, 
F.M.; Shaw, R.W. Jr. (Booz-Allen Applied Research, Inc., Bethes- 
da, Md. (USA)). Oct 1976. Contract EPA-68-01-2942. 124p. 
(BAAR—9075-043-001). 

This report discusses potential environmental consequences of 
solar energy utilization for heating and cooling buildings. It identifies 
the areas in which both positive and negative impacts are possible, 
summarizes the national research and development program directed 
toward solar heating and cooling technology and contains a general 
methodology for estimating the impact on air pollution of solar 
energy utilization in urban areas. 


2845 (PB—267901) Solar energy applications and related legis- 
lation. Mongitore, D.A. (Oak Ridge Associated Universities, Inc., 
Tenn. (USA). Manpower Development Div.). May 1975. 39p. (SS— 
503). NTIS PC A03/MF AO1. 

This report presents the areas in which there is the greatest 
potential for state legislative action which would promote the use of 
solar energy in New York State. The report first describes those 
solar energy systems which have the greatest potential for use in 
New York State. The problems facing widespread implementation of 
these systems are enumerated, and legislative proposals which ad- 
dress these problems are detailed in light of existing legislation in 
other states and their impact on solar energy use in the State. 


2846 Legal problems and utilization of solar energy. Hueber, A. 
pp 343-355 of In Heating with sun. Vol. 2. Practical building 
engineering. Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS 
(1977). (In German) 

From 3. meeting of the Deutsche Gesellschaft fuer Sonnenen- 
ergie e.V. on heating with sun 2 - house technology under practical 
aspects; Muenchen, Germany, F.R. (3 - 4 Mar 1977). 

The evolution of solar engineering has shown again that a 
technical innovation precedes legal matters. Therefore, it is neces- 
sary to bring positive influence to bear on the new interpretation of 
existing regulations as well as on the standardization to be carried 
out under the aspect of solar energy legislation by means of informa- 
tion and appropriated proposals. In view of the utilization of solar 
energy the following problems are discussed: The neighbours’ rights, 
the law concerning the planning of new buildings, building permits 
and building law, architects’ liability. 


SOLAR ENERGY CONVERSION 
REFER ALSO TO CITATION(S) 2818, 2820 


PHOTOVOLTAIC CONVERSION 
REFER ALSO TO CITATION(S) 2821, 3003, 3008 


2847 (AD-A—040736) Investigation of GaAs solar cell poten- 
tial performance and cost. Final report June 1975—December 1976. 
Stuerke, C. (Air Force Aero-Propulsion Lab., Wright-Patterson 
AFB, Ohio (USA)). Feb 1977. 23p. (AFAPL-TR—76-100). NTIS 
PC A02/MF AOl. 

This report describes the results of a study which investigated 
GaAs solar cell potential performance and cost. The study included 
a literature survey, analyses of cell performance, cost and weapon 
hardness, and limited cell testing. From the completed study came 
an Air Force interpretation of the present development of GaAs 
solar cells and an assessment of their potential performance and cost. 


2848 (EPRI-ER—283-SR(Vol.2), pp 17.1-17.3) Thermophoto- 
voltaic project. 1976. 


In Proceedings of first semiannual EPRI solar program 
review meeting and workshop. Volume II. Solar electric power. 
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The report briefly describes a thermophotovoltaic cell con- 
cept having ible application with either sunlight or other heat 
sources. (DG 


2849 (ERDA/JPL/1012—77/2) Low-Cost Silicon Solar Array 
Project. Quarterly report 3, October 1976—December 1976. (Jet 
Propulsion Lab., Pasadena, Calif. (USA)). 1976. Contract NAS-7- 
100-1012. 124p. Dep. NTIS, PC A06/MF AO1. 

The potential for future widespread use of photovoltaic sys- 
tems for the generation of electric power was the motivation for the 
establishment, in January 1975, of the Photovoltaic Conversion 
Program by ERDA’s Division of Solar Energy. The Program's 
activities are planned to develop and to promote the use of photo- 
voltaic systems to such an extent that the private sector will produce 
and utilize cost-competitive photovoltaic systems. As part of the 
ERDA Program, the Low-Cost Silicon Solar Array Project (LSSA) 
was established in January 1975. The activities and progress of the 
LSSA Project during the months of October, November, and De- 
cember 1976 are described. The Project objective is to develop the 
national capability to produce low-cost, long-life photovoltaic arrays 
at a rate greater than 500 megawatts per year and a price of less than 
$500 per kilowatt peak by 1986. The array performance goals 
include an efficiency greater than 10% and an operating lifetime in 
excess of 20 years. The approach is to reduce the cost of solar cell 
arrays by improving solar array manufacturing technology and by 
increasing solar array production capacity and quantity. Forty-seven 
contracts have been awarded to date, to industrial firms and univer- 
sity and independent laboratories for experimental work, process 
development and analysis, technology assessment, and the produc- 
tion of solar-array modules. Approximately 58 kW of state-of-the-art 
modules have been delivered; design development is under way for a 
second block of moderately advanced modules, and planning for 
subsequent module procurements has begun. 


2850 (ERDA/JPL/954352—77/2) Automated array assembly. 
Quarterly report No. 4. D’Aiello, R.V. (RCA Labs., Princeton, N.J. 
(USA)). May 1977. Contract NAS-7-100-954352. 52p. (PRRL—77- 
CR-20). Dep. NTIS, PC A04/MF AO1. 

The production line will be used to fabricate 3-in.-diameter 
silicon solar cells using the elements of the manufacturing sequences 
identified previously as most likely to achieve the cost goal of $0.50/ 
W. A plan for introducing and selecting variables was established 
including three major junction-formation techniques: ion implanta- 
tion, gaseous (POCIs), and spin-on diffusion sources. The testing and 
development of screen-printed metallization with evaporated Ti/Ag 
contacts used as a control is included. Organization of the facility 
was accomplished, including incoming wafer inspection, lot identifi- 
cation, and data logging; in addition, equipment assembly and check- 
out was completed. Twenty-two wafer lots (25 wafers/lot) were 
started with some lots devoted to initial calibration of equipment. A 
plan for modeling and analyzing solar cell performance is presented 
which is based on measured dark I-V characteristics and a computed 
value of light-generated current. A statistical approach is outlined 
for relating measured electrical performance with the manufacturing 
sequences. Panel design procedures are outlined in some detail 
starting with the problem of cell selection from an assumed Gaussian 
distribution of cell parameters. Further considerations of cell size in 
relation to packing factor and geometric, structural, and land usage 
factors are given. 


2851 (ERDA/JPL/954694—77/1) Analysis of effects of impu- 
rities intentionally incorporated into silicon. First quarterly report, 
February 1, 1977—April 29, 1977. Uno, F.M.; Scott-Monck, J.A. 
(Spectrolab, Inc., Sylmar, Calif. (USA)). 15 May 1977. Contract 
NAS-7-100-954694. 15p. Dep. NTIS, PC A03/MF AO1. 

A methodology has been developed and implemented to 
allow silicon samples containing intentionally incorporated impuri- 
ties to be fabricated into finished solar cells under carefully con- 
trolled conditions. The electrical and spectral properties are then 
measured for each group processed, and this data, along with all the 
material, (cells and scrap) is delivered to JPL for further analysis. 
Eleven groups of samples, comprising over one hundred parts, have 
been fabricated, tested and delivered to JPL. 


2852 (ERDA/NASA/1022—76/1) Test facility for solar-cell 
reference conditions. Technical report 1—2. Klucher, T.M. (National 
Aeronautics and Space Administration, Cleveland, Ohio (USA). 
Lewis Research Center). 1976. Contract EX-76-A-29-1022. 17p. 
(CONF-761129—12). Dep. NTIS, PC A02/MF AO1. 

From Terrestrial PV measurements workshop; Baton Rouge, 
Louisiana, United States of America (USA) (10 Nov 1976). 

A test facility, intended primarily for long-term monitoring of 
the global insolation and its components and the concurrent solar- 
cell performance under a wide variety of measureable atmospheric 
and weather conditions, is described. Instruments for the measure- 
ment of insolation, cell performance, turbidity, water vapor, and 
cloud cover are described. Preliminary evaluation of the hourly data 
base generated over a two-month period for a range of sky condi- 
tions from clear to overcast is presented. 
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2853 (ERDA/NASA/1022—77/11) Photovoltaic system test 
facility electromagnetic interference measurements. Johnson, J.A.; 
Herke, F.P. Jr.; Knapp, W.D. (National Aeronautics and Space 
Administration, Cleveland, Ohio (USA). Lewis Research Center). 
Apr 1977. Contract EX-76-A-29-1022. 12p. (NASA-TM-X—73640). 
Dep. NTIS, PC A02/MF AO1. 

Early — of 1976) EMI tests were conducted on several 
solar cell panels of the ERDA Photovoltaic System Test Facility 
without power conditioning to determine the characteristic radiated 
interference frequencies. This test was conducted using a manually 
switched resistive load of approximately 360 W at a | Hz rate. Later 
(early summer) tests were conducted at an array output of approxi- 
mately 1.5 kW while interfacing with an availaable line commutated 
type of inverter. The ERDA Photovoltaic System Test Facility as 
configured appears to present very few problems associated with 
common everyday appliances such as radio and television sets with 
regard to both radiated and conducted interference. Further, field 
strength measurements on a single row of panels indicates that the 
operational mode of the array as configured presents no radiated 
EMI problems. Only one relatively significant frequency band near 
200 kHz showed any degree of intensity (9 4 V/m including a 
background level of 5 1V/m). However, the level was measured 
very near the array (at 20 ft distance) while Federal Communica- 
tions Commission (FCC) regulations call for these measurements at 
1000 ft. FCC regulations limit spurious emissions to 15 1V/m at 
1000 ft. No field strength readings could be obtained even at 35 ft 
distant. 


2854 (ERDA/NASA/1022—77/16) Terrestrial photovoltaic 
measurement procedures. (National Aeronautics and Space Adminis- 
tration, Cleveland, Ohio (USA). ‘Lewis Research Center). Jun 1977. 
Contract EX-76-C-A-29-1022. 17p. (NASA-TM—73702). Dep. 
NTIS, PC A02/MF AOI. 

A set of measurement procedures for terrestrial photovoltaic 
applications is presented. These procedures are the results of the 
ERDA/NASA Workshop held in Baton Rouge, Louisiana, Novem- 
ber 10 to 12, 1976. The topics covered include both indoor and 
natural sunlight current-voltage measurements of single cells and 
arrays, calibration of reference cells, a description of common test 
equipment and solar simulators, and a revised terrestrial solar spec- 
trum at air mass 1.5. 


2855 (ERDA/NASA/1022—77/17) Real-time and accelerated 
outdoor endurance testing of solar cells. Forestieri, A.F.; Anagnostou, 
E. (National Aeronautics and Space Administration, Cleveland, 
Ohio (USA). Lewis Research Center). Aug 1977. Contract EX-76- 
A-29-1022. 25p. (NASA-TM—73743; CONF-770922—1). Dep. 
NTIS, PC A02/MF AOl1. 

From Photovoltaics solar energy conference; Luxembourg, 
Luxembourg (27 Sep 1977). 

Real-time and accelerated outdoor endurance testing was 
performed on a variety of samples of interest to the Energy Re- 
search and Development Administration, National Photovoltaic 
Conversion Program. The real-time tests were performed at seven 
different sites and the accelerated tests were performed at one of 
those sites in southwestern United States. The purpose of the tests 
were to help evaluate the lifetime of photovoltaic systems. Three 
types of samples were tested: transmission samples of possible cover 
materials, sub-modules constructed using these materials attached to 
solar cells, and solar cell modules produced by the manufacturers for 
the ERDA program. Results indicate that suitable cover materials 
are glass, FEP-A and PFA. Dirt accumulation and cleanability are 
important factors in the selection of solar cell module covers and 
encapsulants. 


2856 (N—76-33270) Large-payload earth-orbit transportation 
with electric propulsion. Stearns, J.W. (Jet Propulsion Lab., Pasade- 
na, Calif. (USA)). 15 Sep 1976. Contract NAS7-100. 5lp. (NASA- 
CR—148973; JPL-TM—33-793). NTIS, PC A04/MF AO1. 

Economical unmanned earth orbit transportation for large 
payloads is evaluated. The high exhaust velocity achievable with 
electric propulsion is attractive because it minimizes the propellant 
that must be carried to low earth orbit. Propellant transport is a 
principal cost item. Electric propulsion subsystems utilizing ad- 
vanced ion thrusters are compared to magnetoplasmadynamic 
(MPD) thrust subsystems. For very large payloads, a large lift 
vehicle is needed to low earth orbit, and argon propellant is required 
for electric propulsion. Under these circumstances, the MPD thrust- 
er is shown to be desirable over the ion thruster for earth orbit 
transportation. 


2857 (N—77-19132) Design, fabrication and test of prototype 
furnace for continuous growth of wide silicon ribbon. Final report. 
Duncan, C.S.; Seidensticker, R.G. (Westinghouse Electric Corp., 
Pittsburgh, Pa. (USA)). Dec 1976. Contract NAS3-19439. 117p. 
(NASA-CR—135165; REPT—76-9C4-SIGRO-R1). NTIS PC A06/ 
MF AOI. 

A program having the overall objective of growing wide, 
thin silicon dendritic web crystals quasi-continuously from a semi- 
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automated facility is discussed. The design considerations and fabri- 
cation of the facility as well as the test and operation phase are 
covered; detailed engineering drawings are included as an appendix. 
During the test and operation phase of the program, more than 
eighty growth runs and numerous thermal test runs were performed. 
At the conclusion of the program, 2.4 cm wide web was being 
grown at thicknesses of 100 to 300 micrometers. As expected, the 
thickness and growth rate are closely related. Solar cells made from 
this material were tested at NASA-Lewis and found to have conver- 
sion efficiencies comparable to devices fabricated from Czochralski 
material. 


2858 (N—77-19158) Mass study for modular approaches to a 
solar electric propulsion module. Sharp, G.R.; Cake, J.E.; Oglebay, 
J.C.; Shaker, F.J. (National Aeronautics and Space Administration, 
Cleveland, Ohio (USA). Lewis Research Center). Mar 1977. 37p. 
(NASA-TM-X—3473; E—8800). NTIS PC A03/MF AO1. 

The propulsion module comprises six to eight 30-cm thruster 
and power processing units, a mercury propellant storage and distri- 
bution system, a solar array ranging in power from 18 to 25 kW, and 
the thermal and structure systems required to support the thrust and 
power subsystems. Launch and on-orbit configurations are presented 
for both modular approaches. The propulsion module satisfies the 
thermal design requirements of a multimission set including: Mer- 
cury, Saturn, and Jupiter orbiters, a 1-AU solar observatory, and 
comet and asteroid rendezvous. A detailed mass breakdown and a 
mass equation relating the total mass to the number of thrusters and 
solar array power requirement is given for both approaches. 


2859 (N—77-19573) Research, development and pilot produc- 
tion of high output thin silicon solar cells. Final report. Iles, P.A. 
(Optical Coating Lab., Inc., City of Industry, Calif. (USA). Photoe- 
lectronics Div.). 1976. Contracts NAS7-100;JPL-954197. 38p. 
(NASA-CR— 149858). NTIS PC A03/MF AOl1. 

Subm-Prepared for JPL. 

Work was performed to define and apply processes which 
could lead to high output from thin (2-8 mils) silicon solar cells. The 
overall problems are outlined, and two satisfactory process se- 
quences were developed. These sequences led to good output cells in 
the thickness range to just below 4 mils; although the initial contract 
scope was reduced, one of these sequences proved capable of 
operating beyond a pilot line level, to yield good quality 4-6 mil cells 
of high output. 


2860 (N—77-19576) Optimization of solar cells for air mass 
zero operation and a study of solar cells at high temperatures, phase 2. 
Final report, 20 January 1975—1 March 1976. Hovel, H.; Woodall, 
J.M. (International Business Machines Corp., Yorktown Heights, 
N.Y. (USA). Research Lab.). 1 Mar 1976. Contract NAS1-12812. 
36p. (NASA-CR— 145134). NTIS PC A03/MF AOl1. 

Crystal growth procedures, fabrication techniques, and theo- 
retical analysis were developed in order to make GaAlAs-GaAs 
solar cell structures which exhibit high performance at air mass 0 
illumination and high temperature conditions. 


2861 (N—77-19966) Space telescope solar array. Feasibility 
study. Volume 2. Technical report. Final report. Jones, H. (British 
Aircraft Corp. (Operating) Ltd., Bristol). Oct 1976. Contract 
ESTEC-2643/76-NL-PP(SC). 21lp. (ESS/SS—729-V-2; ESA- 
CR(P)—884-V-2). NTIS PC A10/MF AOl1. 

The results of a feasibility study of the space telescope solar 
array are described and consideration of design is included. The 
selected concept with the rationale for its choice is described. A 
BISTEM actuated ROSA is chosen on the basis of its general 
compliance particularly with the dynamics, comparative simplicity, 
and mainly proven technology. Other candidate concepts are de- 
scribed and evaluated. A design description is given which includes 
configuration, mechanical, electrical, dynamic, and thermal aspects. 


2862 (N—77-19967) Conceptual and feasibility study of the 
space telescope solar array. Volume 1. Technical concept. Woodcock, 
W. (Allgemeine Elektricitaets-Gesellschaft AEG Telefunken, 
Wedel/Holstein (Germany, F.R.)). Sep 1976. Contract ESTEC- 
2645/76-NL/PP(SC). 91p. (ESA-CR(P)—886-V-1). NTIS PC A05/ 
MF AOl1. 

A conceptual design was prepared based on the flexible, 
deployable/ retractable Dora (Double Roll-out solar Array) concept 
which was developed and manufactured previously. The proposed 
array configuration results from a modification of previous Dora 
configurations to suit the severe demands of the space telescope 
mission - a 15 year low-earth orbit mission with periodic retrieval, 
ground maintenance, and relaunch. The feasibility of the proposed 
design is demonstrated by supporting analysis, particularly of end-of- 
mission electrical performance and of dynamic behavior of the 
flexible array. 


2863 (N—77-23603) Development of an (AlGaAs-GaAs) graded 
band gap solar cell. Final report, 23 1 Oct 1973—Oct 1976, Sahai, R.; 
Harris, J.S. Jr. (Rockwell International Corp., Thousand Oaks, Calif. 
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(USA). Science Center). Dec 1976. Contract NAS1-13548. 63p. 
(NASA-CR—145161; SC—5005.46FR). NTIS PC A04/MF AOI. 

The results of an experimental program to develop the epitax- 
ial growth techniques and analytical characterization techniques to 
fabricate graded bandgap solar cells are reported. 


2864 (N—77-23612) Radiation damage in thin silicon cells man- 
ufactured from various base materials. Final report. Bernard, J. 
(Office National d'Etudes et de Recherches Aerospatiales 
(ONERA), 31 - Toulouse (France)). Dec 1976. Contract ESTEC- 
2062/73-AK. 80p. (ESA-CR(P)—918). NTIS PC A0O5/MF AOl. 

Thin silicon solar cells, manufactured from 11 types of p 
silicon were subjected to 1 MeV electron flux and 2.5 MeV and 20 
MeV proton flux. The cells were periodically irradiated with pho- 
tons for 48 hours. The IV characteristics and the diffusion lengths of 
minority carriers were measured after each irradiation. A relation 
between the diffusion length and the particle flux was found. The 
impurity concentrations of O, C, B, Al, and P in the silicon were 
measured by nuclear activation analysis, infrared spectroscopy, and 
Hall effect. No correlation was observed between photon degrada- 
tion and the nature of the impurities. 


2865 (PB—259255) Cuprous oxide photovoltaic cells. Quarterly 
report no. 3, 1 Apr—30 Jun 1976. Trivich, D. (Wayne State Univ., 
Detroit, Mich. (USA). Dept. of Chemistry). Jul 1976. Contract NSF- 
AER75-23453. 19p. NTIS, PC A02/MF AO1. 

This study examines the resistivity of the current samples of 
Cu?O. The starting material is commercial HH-OFHC copper in the 
form of sheets of 0.032 inch thickness. This was oxidized at 1000C, 
converted to single crystal by further heating, annealed at 5OOC and 
quenched in water. The resistivities of six samples varied from 2000 
to 180,000 ohm cm, a substantial variation. Variations in the etching 
procedure are made, after the grinding and polishing and before the 
vacuum heat treatment for metallization. The effect of heat treat- 
ment of the samples in a vacuum preceding metallization is studied 
for the case of aluminum top contacts. The optimum temperature 
appears to be 150C. However, this represents the stage temperature 
which may not be the same as the sample temperature. While the 
desirability of heat treatment is established, the actual optimum 
temperatures at the sample are not yet established. The progress to 
date will be consolidated by working out uniform procedures to 
prepare cells with more closely reproducible characteristics especial- 
ly with copper contacts on Cu?O. 


2866 (SAN/1285—2) Thin films of silicon on low-cost sub- 
strates. Quarterly project report No. 2, December 1, 1976—February 
28, 1977. Chu, T.L. (Southern Methodist Univ., Dallas, Tex. (USA)). 
Mar 1977. Contract EY-76-C-03-1285. 40p. Dep. NTIS, PC A03/MF 
AOl. 

The objective of this program is to perform intensive studies 
concerning thin films of silicon on low cost substrates as an initial 
step for the fabrication of low cost thin film solar cells of relatively 
high efficiency and long life. Efforts during this quarter have been 
directed to the purification and characterization of metallurgical 
silicon substrates, the preparation of substrates by the unidirectional 
solidification of purified metallurgical silicon on a graphite support, 
the preparation and characterization of polycrystalline silicon solar 
cells, and the characterization of p-n junctions deposited on metal- 
lurgical silicon substrates. The combination of chemical treatment 
and unidirectional solidification techniques has been used for the 
purification of metallurgical silicon. The resulting material, though 
of better quality than metallurgical silicon purified by chemical 
treatment only, is compensated as shown by electrical measurements. 
Solar cell structures were prepared by successively depositing p- and 
n* -silicon films on purified p* -metallurgical silicon substrates. Large 
area (30 cm?) cells have AMI efficiencies of about 7%. Their 
spectral response and minority carrier diffusion length have been 
measured. The analysis of the characteristics of a number of p-n 
junctions on metallurgical silicon substrates indicates that the two- 
exponential model is a good approximation due presumably to the 
small area occupied by the grain boundaries. 


2867 (SAN/1288—1) Thin films of gallium arsenide on low-cost 
substrates. Quarterly project report No. 1, October—December 1976. 
Nelson, N.J.; James, L.W. (Varian Associates, Palo Alto, Calif. 
(USA)). Jan 1977. Contract EY-76-C-03-1288. 12p. Dep. NTIS, PC 
A02/MF AO1. 

The thermolysis of the Group-III (Al, Ga, In) trialkyes with 
AsHs was investigated as a source for the deposition of III-V 
materials both as epitaxial layers on single-crystal substrates and as 
polycrystalline deposits on heterosubstrates. The incorporation of S 
and Ge as dopants for organometallic-sourced GaAs and AlGaAs 
materials was studied. (MHR) 


2868 (SAN/1288—2) Thin films of gallium arsenide on low-cost 
substrates. Quarterly project report No. 2, January—March 1977. 
Nelson, N.J.; James, L.W. (Varian Associates, Palo Alto, Calif. 
(USA)). May 1977. Contract EY-76-C-3-1288. 22p. Dep. NTIS, PC 
A02/MF AOl1. 
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Effort was directed towards the completion of the materials 
growth reactor systems. The use of organometallic sources for 
deposition of GaAs and Al/sub x/Ga/sub 1-x/As layers was shown 
to be feasible on both single and polycrystalline homo- and hetero- 
substrates. These layers are capable of being doped to control their 
electrical characteristics. It was shown that polycrystalline Ge can 
be used as a suitable substrate for deposition of GaAs and AlAs and, 
by inference, AlGaAs. 


2869 (SAND—77-0909) Design and construction of a one kilo- 
watt concentrator photovoltaic system. Marchi, D.L. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Aug 1977. Contract EY-76-C-04- 
0789. 16p. Dep. NTIS, PC A02/MF AO1. 

The construction details of a system which uses Fresnel lenses 
to concentrate sunlight on silicon solar cells are described. The cells 
are cooled either passively by convection or actively using a pumped 
fluid coolant. Construction and operation of the array have disclosed 
several unique problems; future modifications and improved future 
designs are being considered. 


2870 (SU—326P47X1) Photoelectronic properties of II-VI he- 
terojunctions. Progress report No. 1, September 1, 1976—March 31, 
1977. Bube, R.H. (Stanford Univ., Calif. (USA). Dept. of Materials 
Science and Engineering). 1977. Contract EY-76-S-02-0326-047. 73p. 
Dep. NTIS, PC A04/MF AOl1. 

The principal achievements leading up to the beginning of 
this program are the development and understanding of n-CdS/p- 
CdTe heterojunctions prepared by the deposition of thin films of 
CdS by vacuum evaporation or spray pyrolysis on single crystal 
CdTe substrates. Solar efficiencies in the range of 6 to 8 percent 
have been achieved to date. In addition to continuing research on a 
high-efficiency all-thin-film n-CdS/p-CdTe solar cell, a number of 
other applications of II-VI materials in heterojunctions are being 
investigated. ZnSe films have been deposited by vacuum evapora- 
tion and heat-treated in Zn to bring them to the desired conductivity 
for solar cell applications. An n-ZnSe/p-GaAs diode showing photo- 
voltaic properties has been prepared; this is a system with very small 
lattice mismatch. Ohmic contacts to 90 ohm-cm p-CdTe have been 
prepared using a p-CueTe layer. Using these contacts an n-ITO/p- 
CdTe heterojunction has been shown to exhibit photovoltaic proper- 
ties worthy of further investigation. ZnCdS films have been pre- 
pared over the whole solid-solution range by spray pyrolysis and 
their resistivities measured. Investigation has begun on the compari- 
son of thin-film Cu2S/CdS heterojunction cells with analogous cells 
prepared with single crystal CdS. Properties of ITO films under He 
heat treatment have been determined to prepare for the use of ITO 
films as transparent coatings on the CdS. 


2871 Response of a partially illuminated solar cell. Seth, B.M.; 
Dhariwal, S.R. (Univ of Delhi, India). Jnt. J. Electron.; 42: No. 1, 41- 
48(Jan 1977). 

Collection efficiency of a solar cell partially illuminated by 
light is calculated by considering two-dimensional diffusion. The 
effect of surface recombination at the edges is considered as a 
perturbation. It is found that the collection efficiency of a cell can be 
improved by concentrating light at its center. 10 refs. 


2872 Solar house with additional liquid gas operated heating 
system. Trivalent heating plant with a concept which points to the 
future near Celle. Urbanek, A. Mitteilungsbl. Dtsch. Ges. Sonnenener- 
gie; 2: No. 1, 21-22(Jan 1977). (In German). 

A solar house is introduced the total energy supply of which 
takes place by a combined system of solar collectors, heat pump, and 
hot-water-floor-heating. The problem of a bottleneck in energy 
supply which occurs for collectors in winter is solved by meeting 
the peak demand by a flow heater operated with liquefied gas. The 
efficiency is estimated. 


THERMIONIC AND THERMOELECTRIC CONVERSION 
REFER ALSO TO CITATION(S) 4089 


2873 Solar energy thermionic electricity generating plants for 
spacecrafts. Sahin, S. (EGE Univ, Izmir, Turkey). Kerntechnik; 19: 
No. 5, 233-236(May 1977). 

Fundamentals of the construction of an electricity generating 
plant with the help of thermionic conversion of the solar energy for 
spacecrafts are outlined. In the course of the study it appeared that 
inside of the trajectory of Mars solar energy plants will be more 
suitable than thermionic reactors, mainly due to technical robustness 
and light construction. The fabrication costs of the solar energy 
converters seem to be lower because they have simpler construction 
and seem more suitable for mass production than nuclear converters. 
35 refs. 


BIOMASS PRODUCTION AND CONVERSION 
REFER ALSO TO CITATION(S) 2782, 2842 
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2874 (BMI—1957A(Vol.5)) Systems study of fuels from sugar- 
cane, sweet sorghum, sugar beets, and corn. Volume V. Comprehensive 
evaluation of corn. Task 77, final report. Lipinsky, E.S.; Sheppard, 
W.J.; Otis, J.L.; Helper, E.W.; McClure, T.A.; Scantland, D.A. 
(Battelle Columbus Labs., Ohio (USA)). 31 Mar 1977. Contract W- 
7405-ENG-92. 177p. Dep. NTIS, PC A09/MF AOl1. 

Results of Fi eld eorviews, literature searches, and analysis 
are reported. Information on the economics of energy production 
from corn silage, grain, and residues is presented. Three conversion 
systems are considered in detail. They are microbiological, hydroly- 
tic, and thermochemical conversion processes. Microbiological con- 
version processes include: production of synthetic natural gas by 
anaerobic digestion of corn stover, possibly accompanied by the 
production of papermaking fiber; and the production of ethanol from 
corn. Hydrolytic conversion processes discussed include the hy- 
drolysis of corn residues and other lignocellulosic materials and the 
production of furfural from corn stover. Thermochemical processes 
considered include the Purox Process and Syngas Recycling Corpo- 
ration Process. The methods for derivation of economic parameters 
and a list of chemicals that could be derived from corn are included 
in the two appendices. It is concluded that corn can make a limited 
contribution to the future U.S. fuels supply. There are long-range 
technical improvements in the processing of the residues from corn 
grain production that could lead to brighter prospects, but the state 
of the art is in an embryonic or conceptual stage. Speculative 
research ideas center on the hydrolytic conversion processes men- 
tioned above. (JGB) 


2875 (CONF-770142—1) Anaerobic digestion of Macrocystis 
pyrifera under mesophilic conditions. Klass, D.L.; Ghosh, S. (Institute 
of Gas Technology, Chicago, Ill. (USA)). 1977. 27p. of Gas Tech., 
Chicago, IL. 

From Symposium on clean fuels from biomass and wastes; 
Orlando, Florida, USA (25 Jan 1977). 

The results of work done to study the anaerobic digestion of 
the giant brown kelp--Macrocystis pyrifera--in laboratory digesters 
at mesophilic temperatures are described. The primary objective of 
this work was to determine whether kelp could be digested over 
long periods of time under conventional conditions without the 
addition of external nutrients. It was concluded that kelp alone will 
sustain an enriched anaerobic culture under mesophilic conditions 
over extended periods without adding any external nutrients. The 
nutrients contained within the kelp are sufficient to promote the 
digestion process. A linear relationship was found to exist between 
volatile solids destruction in the feed and energy recovery as meth- 
ane in the product gas up to about 50% volatile solids destruction 
levels. It is expected that at higher destruction levels, energy recov- 
ery in the gas will begin to plateau since at about 80% destruction 
levels, the experimental data indicate maximum energy recoveries. 
Kelp digestion is estimated from thermodynamic analysis to be 
slightly exothermic at mesophilic temperatures. The heat of reaction 
was projected to be about 249 Btu/Ib of kelp reacted 


2876 (ERDA/NSF/7940—7612) Heat treatment of refuse for 
increasing anaerobic biodegradability. Final report, January 1, 1976— 
May 31, 1976. Gossett, J.M.; Healy, J.B. Jr.; Owen, W.F.; Stuckey, 
D.C.; Young, mm A McCarty, P.L.. (Stanford Univ., Calif. (USA). 
Dept. of Civil Engineering). 30 Nov 1976. Contract NSF-AER-74- 
17940-A01. 147p. Dep. NTIS, PC A07/MF AO1. 

This research is concerned with the efficacy of various heat 
treatment procedures in converting refractory organic materials to 
biodegradable substances so they will be convertible to methane gas. 
Cellulose bound with lignin is rlot biodegradable. Heat treatment at 
temperatures near 200°C and at pH 13 solubilizes the lignin, freeing 
the cellulose for methane fermentation. Higher temperatures resulted 
in extensive cellulose solubilization and reduced biodegradability. 
Semi-continuous studies indicated that heat treatment can increase 
methane production by 50 percent and perhaps more if inhibitory 
concentrations of heat treatment lignin are avoided. Microbiological 
studies indicated that several aromatic compounds expected from 
lignin heat treatment were fermentable to methane gas, thus offering 
promise that greater increase in biodegradability may be anticipated. 


2877 (ERDA/USN/1027—3/1) Ocean food and energy farm 
project. Subtask 4. Preliminary design studies of substrate and upwell- 
ing systems. Volume 1. Kelp support substrate structures for use in the 
OFEF project. Progress report. James, A.L.; Murphy, D.W. (Naval 
Undersea Center, Kailua, Hawaii (USA). Hawaii Lab.). Sep 1976. 
Contract EY-76-A-03-1027. 15lp. Dep. NTIS, PC A08/MF AOI. 

Preliminary design investigations of artificial substrate struc- 
tures to support kelp plants in the open ocean are reported. The 
substrate structure is defined, and a set of operational requirements is 
established. A number of structural concepts were generated in 
“brainstorm” sessions and were grouped into four generic classifica- 
tions; Tension Grid, Rigid Member, Membrane, and Inflatable Struc- 
tures. This study focused on tensioned grid structures because they 
appear to be simple, cost effective, and consist of cables which are 
also integral to many of the other structural concepts. A series of 
model investigations was utilized to select a tension grid configura- 
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tion for the preliminary design. Computer structural analysis tech- 
niques were used in developing the tension grid design. The result 
appears to be flexible and to offer considerable promise. The cable 
system analysis techniques developed in this effort will be required 
in the design of future cable structures. A brief summary is given of 
the uses and analytic capabilities of the programs. 


2878 (ERDA/USN/1027—5) Ocean food and energy farm pro- 
ject. Subtask 5. Site survey studies. Progress report. Seligman, P.F. 
(Naval Undersea Center, San Diego, Calif. (USA). Undersea Sci- 
ences Dept.). 15 Dec 1976. Contract EY-76-A-03-1027. 314p. Dep. 
NTIS, PC A14/MF AOl1. 

Studies on the establishment of criteria for selection of sites 
for the ocean-farming of kelp are reported. Biological and engineer- 
ing limitations and requirements, economic and geo-political consid- 
erations are included. Currents, temperature, and nutrients of various 
areas in the Pacific Ocean were surveyed. Information is also includ- 
ed on tropical and extratropical cyclones, winds, and wind-generated 
ocean waves in the areas under consideration. Recommendations are 
made for specific sites off the coast of Southern California. (JGB) 


2879 (ERDA/USN/1027—76/1(Vol.6)) Ocean food and 
energy farm project. Subtask No. 6: systems analysis. Volume 6. 
Mariculture subsystem. Final report. Anderson, B.N. (Integrated 
Sciences Corp., Santa Monica, Calif. (USA)). Jul 1976. Contract 
E(49-26)-1027. 88p. Dep. NTIS, PC A06/MF AO1. 

A systems analysis for an ocean kelp farm and the subsequent 
conversion of the kelp crop to methane gas was undertaken. Possible 
mariculture systems which could be operated in conjunction with 
the kelp farm were examined. Systems for kelp bass, oysters, and 
salmon are defined. The analysis includes estimation of the invest- 
ment and operating costs, the revenues derived, and the biological 
productivity of each system. Depending upon the mariculture 
system selected and certain economic assumptions which are de- 
scribed, gas costs can be reduced by 25 to 50 percent. Research 
required for the implementation of the mariculture systems is de- 
scribed. 


2880 (ERDA/USN/1027—76/1(Vol.7)) Ocean food and 
energy farm project. Subtask No. 6: systems analysis. Volume 7. 
Appendix. Final report. (Integrated Sciences Corp., Santa Monica, 
Calif. (USA)). 1976. Contract E(49-26)-1027. 163p. Dep. NTIS, PC 
A08/MF AOI. 

Each of the six appendixes was abstracted and indexed for 
ERA/EDB. (JGB) 


2881 (ERDA/USN/1027—76/1(Vol.7), pp A.i-A.vii) Ap- 
proach to modeling the ocean food and energy farm. Walsh, D.H.; 
Schneider, R.H. 1976. 

In Ocean food and energy farm project. Subtask No. 6: 
systems analysis. Volume 7. Appendix. Final report. 

Models of the Ocean Food and Energy Farm (OFEF) eco- 
nomics, operations, and installation are being developed. System 
concept and farm site descriptions are inputs to each model. The 
economic model is a mathematical model, consisting of the following 
submodels: kelp crop; kelp production; kelp harvesting; kelp process- 
ing; aquatic animal production; aquatic animal processing; land 
animal production; land animal processing; support; and, system 
integration and executive submodel. The general philosophy and 
specific approach to the economic modeling are discussed. The 
approach to operations and installation models is discussed briefly. 
(JGB) 


2882 (ERDA/USN/1027—76/1(Vol.7), pp B.ii-B.16) Method 
for calculating ocean food and energy farm costs. Walsh, D. 1976. 

In Ocean food and energy farm project. Subtask No. 6: 
systems analysis. Volume 7. Appendix. Final report. 

The “utility financing method” was used for calculating the 
cost of methane (per million BTU) produced by the Ocean Food and 
Energy Farm (OFEF). Guidelines to be used in carrying out the 
principles of the utility financing method for the cultivation, harvest- 
ing, processing, and support subsystems are given. The aquatic 
animal cultivation subsystem is treated as a profit center separate 
from the kelp operations that contribute to the production of meth- 
ane. Steps for making a discounted cash flow analysis are given. 
(JGB) 


2883 (ERDA/USN/1027—76/1(Vol.7), pp C.i-C.ii) Ocean 
food and energy farm (OFEF): development of the kelp growth model. 
Anderson, B.N. 1976. 

In Ocean food and energy farm project. Subtask No. 6: 
systems analysis. Volume 7. Appendix. Final report. 

A mathematical model which simulates the growth of single 
fronds of kelp (Macrocystis pyrifera) was published (Anderson, 
1974). Further development of the model was undertaken to extend 
its simulation to the growth of a kelp population as opposed to single 
fronds (North and Anderson, 1975). Following this, effort was 
directed toward developing the model for use in the Ocean Food 
and Energy Farm project. This entailed generalizing the model so 
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that it was not restricted to the southern California coastal region. 
The modifications which were made and the results of preliminary 
exercises are reported. Limits of the model and experimentation and 
research necessary for its further development and application are 
described. 


2884 (ERDA/USN/1027—76/1(Vol.7), pp D.1-D.22) Artifi- 
cial oceanic upwelling. Wilcox, H.A. (Naval Undersea Center, San 
Diego, CA). 1976. 

In ean food and energy farm project. Subtask No. 6: 
systems analysis. Volume 7. Appendix. Final report. 

This study of an important aspect of the ocean farm concept 
shows that a system of bellows, pipes, valves, and other wave energy 
extraction and pumping devices can probably upwell and distribute 
all required nutrient-rich ocean water from depths of a thousand feet 
or more to all parts of an ocean farm placed at almost any location of 
the world-wide oceans. In particular, such artificial oceanic upwell- 
ing and distribution was found to require extraction and use of only a 
few percent of the space- and time-average wave energy which is 
present on the oceans. 


2885 (ERDA/USN/1027—76/1(Vol.7), pp E.i-E.16) Prelimi- 
nary design and cost models for spherical and cylindrical buoys for the 
ocean farm project. Wilcox, H.A. (Naval Undersea Center, San 
Diego, CA). 1976. 

In Ocean food and energy farm project. Subtask No. 6: 
systems analysis. Volume 7. Appendix. Final report. 

This study of an important aspect of the ocean farm concept 
provides tentative and preliminary answers regarding the design 
parameters and costs of the spherical and cylindrical buoys which 
jy pat be required in large numbers for the ocean farms of 
the future. 


2886 (ERDA/USN/1027—76/1(Vol.7), pp F.i-F.9) Prelimi- 
nary drag model for the ocean food and energy farm. Wilcox, H.A. 
(Naval Undersea Center, San Diego, CA). 1976. 

In Ocean food and energy farm project. Subtask No. 6: 
systems analysis. Volume 7. Appendix. Final report. 

This study of an important aspect of the ocean farm concept 
provides tentative and preliminary answers to important questions 
regarding the forces which will be exerted on farm structures under 
various oceanic current conditions. No data concerning current- 
induced forces on actual farm structures yet exist. A preliminary 
drag model for the ocean farm was developed. 


PHOTOCHEMICAL CONVERSION 
REFER ALSO TO CITATION(S) 2741 


2887 Photoelectrochemical energy conversion and storage. The 
polycrystalline CdSe cell with different storage modes. Manassen, J. 
(Weizmann Inst. of Science, Rehovot, Israel); Hodes, G.; Cahen, D. 
J. Electrochem. Soc.; 124: No. 4, 532-534(Apr 1977). 

The photoelectrochemical cell (PEC) furnishes an alternative 
to the commercially available photovoltaic cells for the direct con- 
version of sunlight into electrical energy. It has the distinct advan- 
tage over a photovoltaic cell in that storage of the converted energy 
is possible in situ. Some general principles connected with storage in 
a PEC are discussed, and experimental evidence is given that, after 
due development, this mode may be able to compete with the 
combination photovoltaic cell/storage battery. 


2888 Hydrogen from solar energy. Umsch. Wiss. Tech.; 77: No. 
8, 226-227(Apr 1977). (In German). 

The long-range options of energy sources are the breeding 
reactor, nuclear fusion, and solar energy. Concerning solar energy 
three systems are being developed: First the photovoltaic cells 
which are almost ready for industrial production, but which are still 
too expensive - at least today. Secondly the thermal utilization of 
solar radiation. Compared to these, thirdly, the photobiological and 
photochemical possibilities of solar energy utilization have been 
somewhat neglected so far. However, the photolysis of water by 
solar energy is a very promising option for future energy demands. 
This can be done by making use of the photo-synthetic splitting of 
water in technical facilities or with semiconductors. 


PHOTOVOLTAIC POWER PLANTS 


REFER ALSO TO CITATION(S) 2842, 2895 


2889 (EPRI-ER—283-SR(Vol.2), pp 16.1-16.3) Requirements 
assessment of photovoltaic electric power systems. 1976. 
In Proceedings of first semiannual EPRI solar program 
review meeting and workshop. Volume II. Solar electric power. 
A brief outline of the project is presented. The major issues to 
be studied are (1) electric utility requirements and impact, (2) central 
station and load center, (3) active vs. passive units, (4) capacity and 
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energy displacement, and (5) characteristics of photovoltaic electric 
power systems. ( 


2890 (EPRI-ER—371-SR, pp 10.1-10.20) Requirements assess- 
ment of photovoltaic electric power systems. (General Electric Co., 
Schnectady, NY). Feb 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Falmouth, Massachusetts, United States of America 
(USA) (6 Oct 1976). 

In Proceedings of semiannual EPRI solar program review 
meeting and workshop. 

Information concerning photovoltaic power plants is present- 
ed on site analyses, comparison of reference photovoltaic systems, 
and technical and economic analyses of the reference systems. 


2891 (ERDA—76/148) Final report of the ERDA task group 
on satellite power stations. (Energy Research and Development 
Administration, Washington, D.C. (USA)). Nov 1976. 33p. Dep. 
NTIS, PC A03/MF AOl1. 

The various technologies being addressed by ERDA and 
their current ranking by demand and supply category are shown. 
The major components of a photovoltaic solar satellite power station 
(SPS) are listed and discussed. In reviewing the literature discussing 
the potential development of these systems, the Task Group consid- 
ered four major aspects: the status and targets of technology, the 
environmental impacts, economic and planning implications, and the 
likely institutional/international problems. It was concluded that no 
clearly insurmountable barriers to SPS were identified. Program 
options were described and cost estimates given. (MHR) 


SOLAR THERMAL POWER PLANTS 


REFER ALSO TO CITATION(S) 2818, 2820, 2821, 2842, 2843, 
2928, 3032 


2892 (EPRI-ER—283-SR(Vol.2), pp 15.1-15.12) Study of the 
impact on margin requirements for utility systems of large-scale utili- 
zation of solar power plants. 1976. 

In Proceedings of first semiannual EPRI solar program 
review meeting and workshop. Volume II. Solar electric power. 

Conventional (fossil or nuclear fueled) generating plants in an 
electric utility network are subject to varying periods of nonopera- 
tion due to scheduled maintenance and to occasional forced outages. 
To provide for those outages and assure that projected peak loads 
are met, utilities install additional generating capacity in the net- 
work. The excess capacity, when expressed as a percentage of the 
expected peak load, is referred to as margin. If solar power plants 
comprise part of the network, some backup capacity (normally 
assumed to consist of conventional plant capacity) must be provided 
as insurance against forced outage, just as with conventional plants. 
Additional backup may also be required for the solar plants to 
account for periods of low or zero insolation. This additional backup 
poses a potentially serious impediment to the extensive use of solar 
energy for electric power generation, since the costs can be viewed 
as an apparent increase in the capital investment costs of the solar 
plants. The report presents the results of a study to assess the backup 
capacity and margin requirements associated with large solar plant 
penetrations. An additional goal of the study was to explore the 
effectiveness of solar plant geographic dispersion. 


2893 (EPRI-ER—283-SR(Vol.2), pp 11.1-11.17) Requirements 
definition and impact analysis of solar thermal power plants. 1976. 

In Proceedings of first semiannual EPRI solar program 
review meeting and workshop. Volume II. Solar electric power. 

A study to evaluate solar thermal power plants for their 
potential to generate electricity for Electric Utilities is discussed. 
Emphasis in the study is upon analyzing these plants from the 
electric utility perspective. This includes their value in terms of 
production costing, fuel displacement, and capacity credit; and prob- 
lems they might introduce in terms of system reliability, operating 
characteristics, grid support, and resource requirements. The re- 
quirements placed upon solar thermal plants to enhance their com- 
patibility and values to utilities will be developed. Such items as the 
amount of storage, operating mode, and plant size are among the 
characteristics being analyzed. In performing this analysis, conven- 
tional utility planning and analysis techniques are being used as much 
as possible, with extension of these techniques as required to proper- 
ly represent the peculiarities of solar thermal plants. 


2894 (EPRI-ER—283-SR(Vol.2), pp 14.1-14.28) Preliminary 
system analysis of a solar power central station. 1976. 
In Proceedings of first semiannual EPRI solar program 
review meeting and workshop. Volume II. Solar electric power. 
A description is presented of two approaches to a solar 
electric central station utilizing the fixed mirror solar concentrator 
concept: (a) a system using a gas as a heat transport medium in the 
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heat collector as well as in the header and storage system and (b) a 
system using Hitec as a heat transfer and storage medium. 


2895 (EPRI-ER—371-SR, pp 5.1-5.41) Environmental assess- 
ment of solar energy power plants. (Black and Veatch Consulting 
Engineers, Kansas City, MO). Feb 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Falmouth, Massachusetts, United States of America 
(USA) (6 Oct 1976). 

In Proceedings of semiannual EPRI solar program review 
meeting and workshop. 

The following four topics are discussed: reference plant de- 
signs; reference site selection; solar thermal environmental assess- 
ment; and cost-effectiveness analysis. 


2896 (EPRI-ER—371-SR, pp 6.1-6.35) Environmental assess- 
ment methodology and solar plant applications. (Woodward—Clyde 
Consultants, San Francisco). Feb 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Falmouth, Massachusetts, United States of America 
(USA) (6 Oct 1976). 

In Proceedings of semiannual EPRI solar program review 
meeting and workshop. 

A generic methodology for environmental impact assessment 
and an application of the methodology for solar power plants are 
described. The basis for this methodology is decision analysis, which 
provides a framework for quantifying and comparing environmental 
impacts. The project is divided into five tasks. The first four deal 
with developing the methodology, applying it to selected sites for 
solar power plants, and generalizing the results for different site and 
plant characteristics. The last task is an independent assessment of 
the state of the art and the probable degree of market penetration in 
various regions of the nation for certain solar systems. 


2897 (EPRI-ER—371-SR, pp 7.1-7.24) Requirements definition 
and impact analysis of solar thermal power plants. (Westinghouse 
Electric Corp., Pittsburgh). Feb 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Falmouth, Massachusetts, United States of America 
(USA) (6 Oct 1976). 

In Proceedings of semiannual EPRI solar program review 
meeting and workshop. 

The evaluation of solar thermal power plants for their poten- 
tial to generate electricity for electric utilities is presented. Emphasis 
in this study is upon analyzing these plants from the Electric Utility 
perspective. This includes their value in terms of production costing, 
fuel displacement, and capacity credit; and problems they might 
introduce in terms of system reliability, operating characteristics, 
grid support, and resource requirements. The requirements placed 
upon solar thermal plants to enhance their compatibility and values 
to utilities will be developed. Such items as the amount of storage, 
operating mode, and plant size are among the characteristics being 
analyzed. In performing this analysis, conventional utility planning 
and analysis techniques are being used as much as possible, with 
extension of these techniques as required to properly represent the 
peculiarities of solar thermal plants. 


2898 Solar power satellite transportation. Davis, H.P. (NASA 
Lyndon B. Johnson Cent, Houston, Tex). Acta Astronaut.; 4: No. 1-2, 
201-212(Jan-Feb 1977). 

Preliminary studies and concepts are discussed relative to the 
feasibility and economics of developing the capability to transport a 
network of operational 10-GWe solar power satellites into geosynch- 
ronous orbit by A.D. 2025. The satellite is briefly described, and its 
space transportation options are presented. Launch vehicle require- 
ments and concepts are discussed in relationship to the transporta- 
tion task. 10 refs. 


2899 Solar-thermic systems. Kleinkauf, W. Mitteilungsbl. Dtsch. 
Ges. Sonnenenergie; 2: No. 1, 11-12, 14(Jan 1977). (In German). 

A brief survey of various solar-thermic plants is given. Essen- 
tial criteria for the use of solar energy plants are the costs of 
secondary energy and the usable potentials. Results of the costs 
estimate are given in a table. The generation of high-temperature 
heat will probably not be profitable in the Federal Republic of 
Germany, because of available sunshine. However, low-temperature 
plants with solar collectors are suitable for the supply of one- or 
two-family-houses. Only southern European regions or North Africa 
are suitable for larger solar power stations. In this case the problem 
of power transmission is to be solved satisfactorily. 


2900 Solar Stirling power generation: systems analysis and pre- 
liminary tests. Selcuk, M.K.; Wu, Y.C.; Moynihan, P.I.; Day, F.D. 
III. (Jet Propulsion Lab., Pasadena, CA). pp 20.6-20.10 of In Pro- 
ceedings of the 1977 annual meeting of the American Section of the 
International Solar Energy Society. Volume 1, Sections 14—25. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1977). 
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From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P2. 

The feasibility of an electric power generation system utiliz- 
ing a sun-tracking, parabolic concentrator, and a Stirling engine/ 
linear alternator is being evaluated. Performance predictions and 
cost analysis of a proposed large distributed system are discussed. 
Design details and preliminary test results are presented for a 9.5 ft 
diameter parabolic dish at the Jet Propulsion Laboratory (Caltech) 
Table Mountain Test Facility. Low temperature calorimetric mea- 
surements were conducted to evaluate the concentrator perfor- 
mance, and a helium flow system is being used to test the solar 
receiver at anticipated working fluid temperatures (up to 650 or 
1200°C) to evaluate the receiver thermal performance. The receiver 
body is designed to adapt to a free-piston Stirling engine which 
powers a linear alternator assembly for direct electric power genera- 
tion. During the next phase of the program, experiments with an 
engine and receiver integrated into the concentrator assembly are 
planned. 


2901 Novel gas adsorption cycle for solar thermal power genera- 
tion. Hartman, T.L. Jr.; Hartman, T.L. II; Williams, J.R. pp 20.16- 
20.19 of In Proceedings of the 1977 annual meeting of the American 
Section of the International Solar Energy Society. Volume 1, Sec- 
tions 14—25. Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; 
American Section of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P2. 

The present configuration for solar thermal power towers are 
severly restricted by the low thermal efficiency which results from 
the temperature and pressure restriction under which they must 
operate. A new thermodynamic cycle which, while operating under 
the same pressure and temperature restrictions, offers significantly 
increased performance is presented. It should be noted that this cycle 
is not restricted to solar power applications, but may also be of 
utility in nuclear and fossil fuel applications. A summary of previous 
research, a detailed heat balance of the cycle, and the scope and 
initial results of on-going research are presented. 


2902 Use of oils for the energy transfer in the primary circuit of 
solar heating systems and solar power plants. Pieper, W. (Rhone- 
Poulenc Chemie G.m.b.H., Frankfurt am Main (Germany, F.R.)). pp 
213-229 of In Heating with sun. Vol. 2. Practical building engineer- 
ing. Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In 
German) 

From 3. meeting of the Deutsche Gesellschaft fuer Sonnenen- 
ergie e.V. on heating with sun 2 - house technology under practical 
aspects; Muenchen, Germany, F.R. (3 - 4 Mar 1977). 

Heat transfer media are used in solar power piants in order 
quickly to absorb and transfer the thermal energy generated in 
collectors by means of solar radiation. The most important demands 
required from a heat transfer medium are discussed. Different heat 
transfer media are used depending on the type of the system, being a 
high-temperature or low-temperature system. Furthermore, a 1 MW 
solar power plant in Odeillo (France) is described. 


2903 Mathematical modeling of solar power systems. Elga- 
balawi, N.; Johnson, G.R. (Colorado State Univ., Fort Collins). pp 
272-273 of In Sharing the Sun: solar technology in the seventies. 
Volume 5. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P5. 


CENTRAL RECEIVER 
REFER ALSO TO CITATION(S) 3027, 3054 


2904 (EPRI-ER—283-SR(Vol.2), pp 12.1-12.25) Closed cycle, 
high temperature central receiver concept for solar electric power. 
1976. 

In Proceedings of first semiannual EPRI solar program 
review meeting and workshop. Volume II. Solar electric power. 

The initial phase of the program described concentrated on 
the conceptual design of the receiver. To establish performance 
requirements for the receiver, a solar plant concept developed earlier 
by Boeing was base-lined. This early work used a closed cycle 
concept with helium as a working fluid. The system was assumed to 
have an operational mode that allowed the plant to produce electri- 
cal power limited only by the solar insolation available up to a 100 
MW(e) maximum capacity. The design goal was the conceptual 
design of a receiver with a 30-year lifetime using state-of-the-art 
technology, materials, and fabrication techniques. The work under 
the second phase of the program expands the Phase I receiver 
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concept into a more complete system definition. The impact of 
energy storage on system operations has been added in this phase. 
Alternate working fluids have been considered (e.g., air and other 
gas mixtures) and qualitative performance and cost comparisons of 
closed cycle systems with open cycle and steam Rankine systems are 
in progress. 


2905 (EPRI-ER—283-SR(Vol.2), pp 13.1-13.37) Open cycle 
gas turbine solar electric system. 1976. 

In Proceedings of first semiannual EPRI solar program 
review meeting and workshop. Volume II. Solar electric power. 

The general objective of the project described is to develop a 
conceptual design of a central receiver type solar electric system 
which utilizes an open-cycle gas turbine as the prime mover. The 
two specific objectives are to develop a conceptual design of a high 
temperature receiver capable of producing 1800—2000°F air, and to 
select the turbine and interface ducting which will allow hybrid 
operation from either the solar receiver or a fossil fuel combustor. 
The project also is addressing the design of the heliostat field best 
suited to this type application. Non-uniform ground cover and a 
nonsymmetric field/tower configuration are being pursued. The 
high temperature receiver, or heat exchanger, design utilizes silicon 
carbide ceramic tubes. A conceptual design has been developed 
which permits the operation of a utility-type gas turbine from either 
solar or fossil fuel heat or from both sources simultaneously. The 
central receiver tower has been designed to support both the high 
temperature cavities, one for each field quadrant, and the gas tur- 
—— set at the top. For a 60 MWe system, the tower is 700 
eet tall. 


2906 (EPRI-ER—371-SR, pp 8.1-8.28) Closed cycle, high tem- 
perature central receiver concept for solar electric power. (Boeing 
Engineering and Construction, Seattle, WA). Feb 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Falmouth, Massachusetts, United States of America 
(USA) (6 Oct 1976). 

In Proceedings of semiannual EPRI solar program review 
meeting and workshop. 

The concept definition of a closed cycle, high temperature 
central receiver plant capable of producing 100 MW/sub e/ of 
electrical power is presented. The design and fabrication of a 1 MW/ 
sub th/ receiver which simulates the 100 MW/sub e/ receiver and 
plans for testing the materials and concepts selected in an operational 
environment are described. The test period and data evaluation of 
the 1 MW/sub th/ receiver design are outlined. 


2907 (EPRI-ER—371-SR, pp 9.1-9.33) Open cycle gas turbine 
solar electric system. Conceptual design of high temperature receiver 
and turbine interfaces. (Black and Veatch Consulting Engineering, 
Kansas City, MO). Feb 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Falmouth, Massachusetts, United States of America 
(USA) (6 Oct 1976). 

In Proceedings of semiannual EPRI solar program review 
meeting and workshop. 

The completed conceptual design of a solar/electric power 
plant intended for intermediate load range utility applications is 
reported. The conceptual design effort encompassed all principal 
aspects of the plant system, with particular attention directed toward 
the crucial heliostat field, high temperature solar receiver, and 
turbine/receiver interface elements. The plant employs a conven- 
tional and commercially available open cycle, regenerative gas tur- 
bine as the prime mover. A high temperature ceramic heat exchang- 
er is used to capture concentrated solar radiation and to heat air to 
the high temperatures (approximately 982°C, approximately 1800°F) 
required for efficient turbine operation. The gas turbine generator 
unit and the solar receiver/heat exchanger are both located atop a 
tall, steel-reinforced concrete tower that is surrounded by an array 
of sun tracking reflecting surfaces (heliostats). 


2908 (SAN—1111-76-5) Central receiver solar thermal power 
system, collector subsystem. Quarterly technical progress report No. 5. 
(Boeing Engineering and Construction, Seattle, Wash. (USA)). 20 
Jan 1977. Contract EY-76-C-03-1111. 34p. Dep. NTIS, PC A02/MF 
AOl. 

In conjunction with the overall national effort to develop 
solar thermal electrical power as an alternate energy source, Boeing 
Engineering and Construction is under contract with ERDA to 
develop a preliminary design (PD) of the collector (heliostat) subsys- 
tem for a 10 MW/sub e/ solar pilot plant. The pilot plant concept 
defined for the present program is a central receiver design wherein 
sunlight from a large field of heliostats is reflected to a heat receiver 
on a tower. Steam generated in the heat receiver is piped to ground 
level where it is either used directly in turbines, or converted to heat 
energy for storage. Although the Boeing effort includes only the PD 
of the collector subsystem, interface requirments with other portions 
of the pilot plant are being satisfied through coordination with 
Sandia Laboratories. Progress is reported. 
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2909 (SAND—77-0938) Optical properties of a solar-absorbing 
molten salt heat transfer fluid. Drotning, W.D. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Jun 1977. Contract EY-76-C-04-0789. 32p. 
Dep. NTIS, PC A03/MF AO1. 

The optical absorption properties of a high temperature 
molten salt heat transfer fluid were measured from 0.35 ym to 2.5 
jum using both hemispherical transmission and reflection techniques. 
This fluid has application as a direct-absorbing working fluid in a 
high temperature central receiver solar energy facility. The absorp- 
tion spectrum of the pure molten fluid--a eutectic mixture of KNOs, 
NaNO, and NaNOs, known as Hitec (Du Pont trade name)-- 
displays a fundamental absorption edge near 410 nm, which was 
found to shift to longer wavelength linearly with temperature. 
Throughout the remainder of the visible spectrum, the fluid is 
transparent. To enhance its solar absorption, particulate metallic 
oxides of Co or Cu were introduced into the fluid. Absorption 
spectra of these oxide particle suspensions in the molten salt were 
determined as a function of dopant concentration ranging from 0 to 
0.1 wt% metal nitrate added to the Hitec. These measurements were 
carried out at 200°C under flow conditions to cause a homogeneous 
suspension of particles. Special transmission and reflection flow cells 
were designed and constructed to handle 200°C fluids. The suspend- 
ed particles cause an additional optical absorption throughout the 
visible spectrum which is characteristic of the particular metallic 
oxide and closely follows a Beer-Lambert concentration depen- 
dence. The solar averaged absorption in a fixed layer thickness was 
calculated for various concentrations of the fluid-oxide mixtures. 
The fluid without oxide particles absorbs approximately 8% of the 
solar spectrum per cm of path length. Addition of 0.1 wt% of 
Co(NOs)2.6H2O increases this absorption to approximately 90% per 
cm. Of the oxides studied, CosQO, particle suspensions offer better 
solar absorption characteristics than CuO. Effects of particulate 
scattering on the measurements are discussed. 


2910 Solar tower: thermal collection energy component: 10 
MWe pilot plant. Meyers, A.C. III; Hildebrandt, A.F. (Univ. of 
Houston, TX). pp 20.11-20.15 of In Proceedings of the 1977 annual 
meeting of the American Section of the International Solar Energy 
Society. Volume 1, Sections 14—25. Beach, C.; Fordyce, E. (eds.). 
Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977) 


See CONF-770603—P2. 

Net energy analysis concepts are developed and applied to 
the thermal collection segment of the 10 MWe solar tower central 
receiver pilot plant to determine the amount of energy this subsys- 
tem component represents with respect to the construction and 
operation of the facility. 


2911 Central receiver solar thermal power plant systems analy- 
sis. Eicker, P.J.; Brune, J.M. (Sandia Labs., Livermore, CA). pp 323- 
324 of In Sharing the Sun: solar technology in the seventies. Volume 
5. Boeer, K.W. (ed.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P5S. 


2912 Baseline design for large scale solar thermal electric con- 
version. Powell, J.C. pp 355 of In Sharing the Sun: solar technology 
in the seventies. Volume 5. Boeer, K.W. (ed.). Cape Canaveral, FL; 
American Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; bingy Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P5. 


2913 Smith Multimodule solar-electric-plant. Smith, O.J.M. 
(Univ. of California, Berkeley). pp 99-116 of In Sharing the Sun: 
solar technology in the seventies. Volume 5. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P%S. 

A practical solar-thermal-electric power plant can be built at 
a reasonable cost with available materials and conventional engineer- 
ing design techniques. Fields of steerable mirrors concentrate the 
reflected sunlight on hot receptors behind heat-conserving windows 
on short towers. The absorbed heat from the hot receptors is carried 
by heat exchange fluids through pipes to a central station power 
plant containing heat exchangers to preheat and boil water and to 
superheat steam, and a conventional turbine and electrical generator. 
A 100-megawatt power plant would be supplied from 1100 towers of 
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35 meters height, each tower receptor illuminated by a hexagonal 
field of 50 meters by 48 meters. Each field has 312 mirrors of 2 
square meters surface each. The capital cost in dollars per megawatt- 
hour of annual production has been reduced by unique heliostat field 
geometry, mirror construction, high transmission window, high ab- 
sorption cavity, and optimum utilization of available heat at different 
temperatures in the thermodynamic cycle. 


DISTRIBUTED COLLECTOR 


2914 Terrestrial solar thermal electric power system: character- 
istics of a model system. Tani, T.; Sawata, S.; Tanaka, T.; Sakuta, K.; 
Horigome, T. (Electrotechnical Lab., Tokyo). pp 242-243 of In 
Sharing the Sun: solar technology in the seventies. Volume 5. Boeer, 
K.W. (ed.). Cape Canaveral, FL; American Section of the Interna- 
tional Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P5. 


TOTAL ENERGY AND HYBRID SYSTEMS 


2915 (SAND—77-0738) Solar Total Energy Test Facility Pro- 
ject. Semiannual report, October 1976—March 1977. Petterson, B. Jr. 
(ed.). (Sandia Labs., Albuquerque, N.Mex. (USA)). Aug 1977. Con- 
tract EY-76-C-04-0789. 105p. Dep. NTIS, PC A06/MF AO1. 

The Solar Total Energy System will operate as follows: A 
heat transfer fluid (Therminol 66) is heated in the receiver tubes of 
the solar collectors by reflected and focused solar radiation. This 
fluid is pumped to the high-temperature storage subsystem. Fluid is 
extracted from this storage on a demand basis and pumped to the 
heat exchanger which produces superheated toluene vapor to power 
the turbine/generator. The boiler can also be operated from a fossil 
fuel-fired heater to insure continuity of operation during extended 
cloudy periods. Turbine condenser coolant is pumped to the low- 
temperature storage tank and becomes the energy source for heating 
and air-conditioning components of the system. Progress is reported 
on the design, fabrication, installation, and checkout of the first 200 
m? collector field quadrant, a high-temperature stratified storage 
tank, a 32-kW turbine/generator and Therminol-to-toluene heat ex- 
changer, an instrumentation and control subsystem, a cooling tower, 
the turbine and control building, and all necessary pumps and fluid 
loops to interconnect these subsystems. Also, experience with oper- 
ating the facility in accordance with a detailed test plan to provide 
performance data on all subsystems and to accumulate operating and 
maintenance experience which can provide a basis for the design of 
large-scale experimental plants and future solar energy systems is 
described. (WHK) 


2916 Application of solar energy to boiler feedwater heating in 
steam-electric power plants. Lorsch, H.G.; Rubin, A.M. (Franklin 
Inst. Research Labs., Philadelphia). pp 20.1-20.5 of In Proceedings of 
the 1977 annual meeting of the American Section of the Internation- 
al Solar Energy Society. Volume 1, Sections 14—25. Beach, C.; 
Fordyce, E. (eds.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P2. 

The technical and economic feasibility of augmenting the 
heating of boiler feedwater in steam-electric power plants by solar 
energy was investigated. It was found that this does not constitute a 
cost-effective method of fossil fuel conservation. Under the most 
favorable conditions, an investment of $1200 or more is required to 
save one barrel of oil per year. Even if all potentially suitable U.S. 
power plants were equipped with solar augmentation, the resultant 
saving in oil and gas represents less than one-quarter of one percent 
of the current U.S. consumption of these fuels. 


OCEAN THERMAL GRADIENT POWER PLANTS 
REFER ALSO TO CITATION(S) 2818, 2842 


2917 (ERDA/NSF/00033—76/T1) Optimization study of 
OTEC delivery systems based on chemical-energy carriers. Final 
report. Konopka, A.J.; Talib, A.; Yudow, B.; Biederman, N. (Insti- 
tute of Gas Technology, Chicago, Ill. (USA)). Dec 1976. Contract 
NSF-C1008-AER-75-00033. 331p. Dep. NTIS $10.00. 

The techno-economic feasibility of chemical energy carriers 
was studied. Specifically, the chemical energy carriers analyzed 
were hydrogen, as a gas and as a liquid, and liquid ammonia. Designs 
of systems for producing and transporting chemical energy to shore 
were completed. Estimates of the cost at which chemical energy 
would be available from an onshore terminal have been prepared; 
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these estimates are expressed as a function of two major variables-the 
shaft-power cost on board the OTEC plant and the distance of the 
OTEC plant from shore. The size and weight characteristics of 
chemical energy plants that could be placed on board an OTEC 
plant were estimated. A techno-economic evaluation of the marine 
riser connecting the OTEC platform with an ocean-bed platform 
was provided. A technical and economic evaluation of conversion of 
delivered ammonia to ammonium nitrate and urea was completed 
and a general analysis of chemical energy reconverted into electric- 
ity onshore was also made. The information for the major project 
tasks—production, transmission, terminaling, and conversion back to 
electricity—is given. 


2918 (ERDA/NSF/43441—76/1) Ocean thermal power plants 
heat exchangers. Final report. Czikk, A.M.; Fails, C.F.; Fenner, 
G.W.; McLaughlin, D.L.; Zawierucha, R. (Union Carbide Corp., 
Tonawanda, N.Y. (USA). Linde Div.). 21 May 1976. Contract EX- 
76-C-01-2448; NSF-G-43441. 150p. Dep. NTIS, PC A0O7/MF AO1. 
The Ocean Thermal Energy Conversion (OTEC) power 
cycle will generate electrical power, using the temperature differ- 
ence between warm surface water and cold deep level water in the 
tropical ocean. The cycle considered herein is a closed Rankine 
system, in which a working fluid (ammonia or propane) is evaporat- 
ed and condensed in heat exchange with the seawater streams. The 
cost-performance characteristics of OTEC heat exchangers were 
studied. Corrosion, biofouling, and material selection were discussed 
in great detail. In order to decrease the exchanger cost, the use of 
heat transfer enhancements were studied, including a nucleation 
promoter (a layer of porous metal) for the evaporator, a surface 
tension motivated condensate film-thinner (fluted surface) for the 
condenser, and boundary layer turbulence promoters for the 
seawater flows. The heat exchagers can only be optimized as part of 
the entire plant, as a system, in order to properly apportion tempera- 
ture differences between the evaporator, condenser, and turbine, and 
to make optimum choice of the internal power consumptions. An 
optimization program was written and used to obtain the optimum 
systems designs. The hydraulic problems involved in the evaporator 
design were studied. The sprayed bundle evaporator was found to be 
preferable to the flooded bundle design. For a 100 MW plant, using 
the sprayed evaporator concept, the exchangers (evaporator plus 
condenser), using unenhanced tubes, cost a total of 1408 $/KW. 
Using enhanced tubes, the total cost was 942 $/KW, or 33% less 
than with plain tubes. The maximum flooded bundle depth is ap- 
proximately 15 feet. The cost penalty for substituting multiple 
flooded bundles for sprayed evaporator bundles is 325 $/KW. 


2919 (PB—259303) Ocean thermal energy conversion: resource 
assessment and environmental impact for proposed Puerto Rico site. 
Final report. Atwood, D.; Duncan, P.; Stalcup, M.C.; Barcelona, 
M.J. (Puerto Rico Univ., Mayaguez). Aug 1976. 107p. NTIS, PC 
A06/MF AO1. 

This report centers on the possibility of extracting thermal 
energy stored in the tropical sea surface by Ocean Thermal Energy 
Conversion (OTEC) at a site near the town of Yabucoa, on the 
southeast coast of Puerto Rico. The report consists of two parts. 
Part I is a survey of existing oceanographic and meteorological data 
at and near the site and for other possible sites near Puerto Rico. 
Part II is a survey of the specific site to confirm the oceanographic 
conditions prevalent there. 


2920 (PB—263949) To design, construct, and test a model sea 
solar power plant. Annual progress report, 1 June 1974—12 December 
1974. Anderson, J.H. (Sea Solar Power, Inc., York, Pa. (USA)). 24 
Jan 1975. 22p. (NSF/RANN/SE/GI—44213/PR/75/4). NTIS PC 
A02/MF AOI. 

A small model sea solar power plant was designed to demon- 
strate and test a vapor turbine, driven by a halocarbon vapor, boiled 
by heat from tap water at 70 to 90F, and exhausted into a condenser 
cooled by ice water. The purpose was to demonstrate whether a 
turbine could actually be made to run under these conditions of very 
small temperature difference. The turbine was built and run at vapor 
temperature difference heads as low as 3F. 


SOLAR RADIATION UTILIZATION 


2921 (EPRI-ER—283-SR(Vol.1), pp 3.1-3.8) ERDA/DSE pro- 
gram overview: a brief description of the ERDA solar program cover- 
ing current and projected activities in the thermal applications and 
electric applications. 1976. 

In Proceedings of first semiannual EPRI solar program 
review meeting and workshop. Volume I. Solar heating and cooling 
of buildings. 

The ERDA FY 1977 budget request and the FY 1976 budget 
for solar thermal and solar electric applications are reviewed. 


2922 (N—77-19317) Investigation of the growth of directionally 
solidified eutectics with potential as electron emitters. Final report, 1 
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April 1975—3 September 1976. Chapman, A.T.; Cochran, J.K. 
(Georgia Inst. of Tech., Atlanta (USA). School of Ceramic Engi- 
neering). 4 Oct 1976. Contracts NAS7-100;JPL-954193. 76p. 
(NASA-CR— 149859; E—18-610). NTIS PC A05/MF AO1. 

The construction of a solar furnace was completed and it was 
tested after a preliminary alignment of the heliostat mirrors. After 
final alignment, the solar furnace is used for directional solidification 
experiments designed to simulate space conditions. 


SPACE HEATING AND COOLING 


REFER ALSO TO CITATION(S) 2821, 2841, 2844, 2995, 3011, 
3028, 3031, 3036, 3038, 3042, 3043, 3055, 3058 


2923 (COO/2858—5) Residential solar heating and cooling 
using an evacuated tube solar collector. Annual progress report, Febru- 
ary 1, 1976—March 31, 1977. Ward, D.S.; Ward, J.C. (Colorado 
State Univ., Fort Collins (USA). Solar Energy Applications Lab.). 
Apr 1977. Contract EY-76-S-02-2858. 36p. Dep. NTIS, PC A03/MF 
AOl. 

During the period | February 1976 through 31 March 1977, a 
residential solar heating and cooling system was designed, installed, 
and operated in CSU Solar House III. The system consists of 512 
square feet of Owens-Illinois (O-I) Evacuated Tube Solar Collector, 
a 2.2-ton lithium bromide absorption cooling unit (Yazaki Corpora- 
tion), thermal storage units, and associated equipment. During the 
installation and inital operation of the system, numerous aspects of 
the feasibility of this system design have been evaluated. Many of 
these aspects point to the potentially improved operating perfor- 
mance and long-term durability of a solar air-heating evacuated tube 
solar collector. 


2924 (EPRI-ER—283-SR(Vol.1)) Proceedings of first semian- 
nual EPRI solar program review meeting and workshop. Volume I. 
Solar heating and cooling of buildings. de Winter, F. (ed.). (Atlas 
Corp., Santa Clara, Calif. (USA)). 1976. 127p. Dep. NTIS, PC A07/ 
MF AOl. 

Separate abstracts were prepared for each of the six papers 
included. Volume I covers solar heating and cooling of buildings. 


2925 (EPRI-ER—283-SR(Vol.1), pp 4.1-4.32) Solar heating 
and cooling of buildings requirements definition and impact analysis. 
1976. 

In Proceedings of first semiannual EPRI solar program 
review meeting and workshop. Volume I. Solar heating and cooling 
of buildings. 

The two main thrusts to the SHACOB study are: (1) Defining 
the preferred SHACOB concepts and their operating performance 
objectives and nominal design parameter values (a workable concept 
can have a reverse effect if poorly designed) and (2) analyzing the 
economic and technical impact on the utilities in particular and the 
nation in general. The impact analysis will lead to modifications of 
the definition of preferred systems. The impact analysis, especially 
regarding the utility impact, will be done for each region of the 
country, and is to be predicted out to the years 2000+. There are 
many fold criteria for the “preferred” systems but the single para- 
mount criterion is that the impact must be minimized in terms of 
total national cost. Study tasks include regionalization, insolation 
data, demand characterization, applications and functional require- 
ments, system synthesis, simulation, economic and market analysis, 
margin analysis, and preferred system definition. Progress to date is 
discussed. 


2926 (EPRI-ER—283-SR(Vol.1), pp 5.1-5.17) Individual load 
center: solar heating and cooling residential project. 1976. 

In Proceedings of first semiannual EPRI solar program 
review meeting and workshop. Volume I. Solar heating and cooling 
of buildings. 

A system definition study to determine preferred system 
functions and concepts for residential solar heating and cooling 
applications in two regions of the U.S. is described. The effort calls 
for the development of a methodology to relate solar system and 
utility considerations, performance studies using a computer simula- 
tion and development of preliminary designs of SHAC/Load Man- 
agement systems suitable for ten residential dwellings in areas ser- 
viced by two utility partners, the Long Island Lighting Company 
and the Public Service Company of New Mexico. Also, the method- 
ology will be exercised for fourteen additional utility service areas to 
test its generality when utilized under a diverse set of circumstances. 


2927 (EPRI-ER—283-SR(Vol.1), pp 6.1-6.6) Investigation of 
methods to improve heat pump performance and reliability in a north- 
ern climate. 1976. 

In Proceedings of first semiannual EPRI solar program 
review meeting and workshop. Volume I. Solar heating and cooling 
of buildings. 

This one-year project is primarily an analytical study to 
investigate methods of improving both the performance and reliabil- 
ity of heat pumps as applied to the residential sector in northern 


ERA VOL. 3, NO. 2 


climates. The advantages and disadvantages of solar augmentation 
and thermal storage as system components will be studied. Analysis 
of the impact of these systems on utilities in terms of load profiles, 
rate structure, load management, and capacity displacement will be 
included. Three geographic locations and two building types are 
being utilized in the study. The prime objective is to arrive at several 
system configurations that would perform reliably and economically 
and that are capable of being produced in five years. The project is 
organized into six tasks. Task 1 studies the presently available 
standard heat pump systems. It serves as a point of reference from 
which to compare both conventional HVAC systems and more 
advanced or unconventional HVAC heat pump systems. Task 2 has 
as its purpose the study of component-oriented factors which influ- 
ence state-of-the-art heat pump performance. Task 3 is devoted to 
the investigation of benefits to be derived by including storage and 
storage plus solar assistance in the heat pump system. The objective 
of Task 4 is the evaluation of all configura: ‘ons recommended during 
the previous tasks with regard to both performance and cost in 
comparison with base-case systems. Task 5 has as its objective the 
examination of potential problems and impacts of improved heat 
pump systems as they will affect electric utilities and manufacturers 
of heat pump systems. Task 6 will estimate the costs and resources 
required to develop, manufacture, distribute, install, and service each 
of the proposed systems. 


2928 (EPRI-ER—371-SR) Proceedings of semiannual EPRI 
solar program review meeting and workshop. de Winter, F. (ed.). 
(Atlas Corp., Santa Clara, Calif. (USA)). Feb 1977. 243p. (CONF- 
— ae. NTIS, PC Al1/MF AOl. 

From Semiannual EPRI solar program review meeting and 
workshop; Falmouth, Massachusetts, United States of America 
(USA) (6 Oct 1976). 

Separate abstracts are included for each of the 8 papers 
presented concerning solar heating and air conditioning systems and 
solar power plants. 


2929 (EPRI-ER—371-SR, pp 3.1-3.27) Solar heating and cool- 
ing of buildings: requirements definition and impact analysis. (Aero- 
space - El Segundo, CA). Feb 1977. 

From Semiannual EPRI solar program review meeting and 
workshop; Falmouth, Massachusetts, United States of America 
(USA) { Oct 1976). 

In Proceedings of semiannual EPRI solar program review 
meeting on nd workshop. 

ere are two main thrusts to this SHACOB study: (1) 
defining the preferred SHACOB concepts and their operating per- 
formance objectives and nominal design parameter values (a work- 
able concept can have a reverse effect if poorly designed); and (2) 
analyzing the economic and technical impact on the utilities in 
particular and the nation in general. The impact analysis will lead to 
modifications of the definition of preferred systems. The impact 
analysis, especially regarding the utility impact, will be done for 
each region of the country, and is to be predicted out to the years 
2000+. There are many fold criteria for the “preferred” systems but 
the single paramount criterion is that the impact must be minimized 
in terms of total national cost. 


2930 (EPRI-ER—371-SR, pp 4.1-4.22) Individual load center: 
solar heating and cooling residential project. Burke, J.C.; Merriam, 
R.L.; Swanson, J.L. (Arthur D. Little, Inc., Cambridge, MA). Feb 
1977. 


From Semiannual EPRI solar program review meeting and 
workshop; Falmouth, Massachusetts, United States of America 
(USA) (6 Oct 1976). 

In Proceedings of semiannual EPRI solar program review 
meeting and workshop. 

he total EPRI Individual Load Center, Solar Heating and 
Cooling Project is planned for implementation in the following three 
phases, spanning a period of approximately four years: system defini- 
tion study to determine systems for residential solar/load manage- 
ment, space conditioning and domestic hot water system in the 
Northeast and Southwest regions of the United States; detailed 
design of, and preparation of specifications for, ten residential experi- 
ments--five for the service area of PNM and five for the service area 
of LILCO; and construction, installations, test and evaluation of the 
ten experiments. This presentation gives an overview of the Phase 1 
system definition study, which was completed August 1, 1976, and a 
status report of Phase 2, which was initiated at that time and which 
has a planned duration of 11 months. 


2931 (EPRI-ER—467-SY) System definition study, Phase 1 of 
individual load center solar heating and cooling residential project. 
Burke, J.C.; Merriam, R.L.; Swanson, J.L. (Little (Arthur D.), Inc., 
Cambridge, Mass. (USA)). Jul 1977. 56p. Dep. NTIS, PC A04/MF 
AOl. 

The EPRI Individual Load Center, Solar Heating and Cool- 
ing Residential project is planned for implementation in three phases, 
spanning a period of approximately four years. The first phase is a 
system definition study to determine preferred concepts for residen- 
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tial solar and load management space conditioning and domestic hot 
water systems in the Northeast and Southwest regions of the United 
States. The results of the system definition study are summarized. 


2932 (HRP—0013434) Solar energy for health care institutions. 
Cummings, R.D. (Daystar Corp., Burlington, Mass. (USA)). Jan 
1976. 1S5p. NTIS PC A02/MF AOl1. 

Solar energy is discussed in a booklet designed to help health 
care administrators prepare to use solar energy to achieve savings 
and stabilize rising energy costs. Solar energy is suggested because 
the sun is the most abundant and inexhaustible source of energy 
available. Equipment for the use of solar energy includes the solar 
collector which is used for hot water heating, space heating, and air 
conditioning. Schematic drawings illustrate solar collectors for air 
and liquid, solar hot water heater, and building heating systems. The 
cost of solar energy is compared with fossil fuel costs and savings 
from the use of solar energy are calculated. It is noted that the use of 
solar energy is cost-effective. Guidelines are suggested for preparing 
for the use of solar energy, and it is recommended that health care 
institutions follow these steps and prepare to convert to the use of 
solar energy. 


2933 (N—76-33623) Solar heating and cooling technical data 
and systems analysis. Interim status report, Sep. 1975 — Aug. 1976. 
Christensen, D.L. (Alabama Univ., Huntsville (USA). Center for 
Environmental and Energy Studies). Sep 1976. Contract NAS8- 
31298. 38p. (NASA-CR—150012). NTIS, PC A03/MF AOl. 

The accomplishments of a project to study solar heating and 
air conditioning are outlined. Presentation materials (data packages, 
slides, charts, and visual aids) were developed. Bibliographies and 
source materials on materials and coatings, solar water heaters, 
systems analysis computer models, solar collectors and solar projects 
were developed. Detailed MIRADS computer formats for primary 
data parameters were developed and updated. The following data 
were included: climatic, architectural, topography, heating and cool- 
ing equipment, thermal loads, and economics. Data sources in each 
of these areas were identified as well as solar radiation data stations 
and instruments. 


2934 (N—77-14584) Solar assisted heat pumps: a possible wave 
of the future. Smetana, F.O. (North Carolina Science and Technol- 
ogy Research Center, Research Triangle Park (USA)). Dec 1976. 
Contract NAS1-14208. 24p. (NASA-CR—2771). NTIS PC A02/MF 
AOl. 

With the higher costs of electric power and the widespread 
interest to use solar energy to reduce the national dependence on 
fossil fuels, heat pumps are examined to determine their suitability 
for use with solar energy systems. 


2935 (NBSIR—76-1187) Interim performance criteria for solar 
heating and cooling systems in commercial buildings. (National 
Bureau of Standards, Washington, D.C. (USA). Center for Building 
Technology). Nov 1976. Contract EX-76-A-10-3800. 100p. Dep. 
NTIS, PC A05/MF AO1. 

The first part, Systems and Components deals with interim 
performance criteria for heating, cooling, and hot water systems and 
their subassemblies. The second part, Building and Sites, presents 
performance criteria dealing with the interactions between the solar 
energy system and its surrounding environment, the building and 
site. The criteria are organized on the basis of the following perfor- 
mance attributes: functional, mechanical, structural, safety, durabil- 
ity/reliability, and maintainability. An additional attribute, visual 
characteristics, is considered under Building and Sites. (WHK) 


2936 (UCRL—79294) Plastic solar panel, heat storage, base- 
board heating system for both swimming pool and home, Galloway, 
T.R. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Mar 1977. Contract W-7405-ENG-48. 19p. (CONF-770804— 
10). Dep. NTIS, PC A02/MF AOl1. 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, District of Columbia, United States of America 
(USA) (28 Aug 1977). 

A solar energy heating system has been developed which 
used a $27.50/m? plastic panel to supply hot water, space heating, 
and swimming pool heat for a 150 m* home in Northern California. 
Panels are 24 m?, inclined 50°, covered with a thin Tedlar sheet, 
produce 55°C water at 90 kg/hr. The 55°C solar-heated water is 
first heat exchanged through the 14 m® phase-change heat storage 
tank, and then through a base board space heating system to heat the 
house. The heat storage tank contains 10,000 kg (at 19 cents/kg) of 
wax, with a heat of fusion of 46 w-h/kg and three heat exchange 
coils of thin plastic pipe, one for melting the wax, one for domestic 
hot water, and the other for removing the heat into the baseboard 
heating system. The system supplies 60% of peak winter heat load (5 
kW daily average), or one week's storage at an initial capital 
investment of $4,660, and an annual operating cost of $740 (including 
maintenance, taxes, and financing) or 3.4 cents/kWh ($10/million 
BTU). 
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2937 Window and its heat balance, taking into account sun 
radiation and additional precautions. Keuznel, H.; Snatzke, C. (Inst 
fuer Bauphys, Holzkirchen, Ger). Klima Kaelte Ing.; 5: No. 5, 191- 
192(May 1977). (In German). 

Considerable amounts of heat gained from the sun are radiat- 
ed through the windows, they serve as a kind of sun collector. On 
the other hand the heat losses can be reduced by shutters or roller 
blinds and dense curtains during the night. Viewed from such an 
angle the thermal transmittance of the window does not sufficiently 
signifiy the thermally insulating qualities. 


2938 Solar heating system for DM 10,000. By saving annually 
3,800 | fuel oil in 8.6 years amortized. Industrial water heating, 
swimming pool and floor heating in Munich-Perlach. Brunner, R. 
Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 2: No. 2, 20-22(Mar 1977). 
(In German). 

A solar house is described. A solar collector facility with a 
collector area of 18 m? takes care not only of the major portion of 
the heat demand for the water for domestic use but also of floor and 
swimming pool heating. As 3,800 1 fuel oil is saved annually, 
amortization time is estimated at 8.6 years. 


2939 Energy gap can be closed by the Sun. Statement issued for 
the press conference on the occasion of the meeting ‘heating with sun’. 
Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 2: No. 2, 35-37(Mar 1977). 
(In German). 

From 3. meeting of the Deutsche Gesellschaft fuer Sonnenen- 
ergie e.V. on heating with sun 2 - house technology under practical 
aspects; Muenchen, Germany, F.R. (3 - 4 Mar 1977). 

On the occasion of the meeting ‘Heating with sun’, held in 
Munich in March 1977, the Deutsche Gesellschaft fuer Sonnenener- 
gie e.V. commented on the problems of solar energy utilization. It is 
expected that in 1977 some 5,000 solar plants will be produced, the 
technological break-through having taken place in 1976. In the 
eighties an annual production of 250,000 solar plants is expected, 
which corresponds with about 7.5 billion DM. A production volume 
in this region will require some 100,000 places of work. Financial 
backing by the State is expected in the future. 


2940 80% of the heat demand met by solar energy. Grallert, H. 
Mitteilungsbi. Dtsch. Ges. Sonnenenergie; 2: No. 1, 17-20(Jan 1977). 
(In German). 

A solar house is introduced in which 80% of the heat demand 
is met by a collector surface of 80m2 The house is a modified 
prefabricated house. The heat emission of the solar energy collected 
in the collector surface takes place through a double heat exchanger. 
According to the differing demands for consumer preheater tem- 
peratures and to meet medium or short-term weather changes, a 
cascade-like heat storage system is planned with storage stages 
which differ in their sizes and are connected with each other. The 
service water heating is carried out by means of a conventioned 
boiler with additional electrical heating. The energy bottleneck in 
the winter is met by an oil heating. A serial production would cause 
additional expenses of appr. DM 30,000 for the solar system. 


2941 Flat plate collectors, Operational experience and saving of 
costs. Miller, J. Oel- Gasfeuerung; 30: No. 1, 6-10(Jan 1977). (In 
German). 

The article represents an interview with a development super- 
visor in a plant for solar systems. Operational experiences with solar 
systems and possible savings in costs by making use of solar systems 
are reported. The use of these systems for hot water preparation, 
heating and for heating swimming pools are discussed. Experiences 
in Operating solar houses are also reported on. 


2942 Analysis of two methods used to generate climatological 
data for design of solar energy buildings. Stillman, D.I.; Chen, T.C. 
(Parsons Brinckerhoff Quade and Douglas, Inc., New York). pp 
14.31-14.35 of In Proceedings of the 1977 annual meeting of the 
American Section of the International Solar Energy Society. 
Volume 1, Sections 14—25. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P2. 

The results of an analysis performed for a six-unit, attached, 
solar-heated and cooled townhouse using the most accepted and 
accurate hand calculation method to date are compared with a 
computer analysis incorporating modified sinusoidal functions for 
the solar radiation and ambient temperature data. 


2943 Feasibility study of a combined wind-solar system for 
space and domestic hot water heating. Evans, A.L. (Cleveland State 
Univ.); Reid, R.L.; Hendricks, R.C. pp 19.41-19.45 of In Proceedings 
of the 1977 annual meeting of the American Section of the Interna- 
tional Solar Energy Society. Volume 1, Sections 14—25. Beach, C.; 
Fordyce, E. (eds.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1977). 
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From Solar world meeting; Orlando, Florida, USA (6 Jun 


See CONF-770603—P2. 

In this study, a combined wind-solar system was simulated 
where the electrical energy produced by the wind generator was 
stored thermally in the water storage tank of the solar system. An 
examination of wind and solar data for Cleveland, Ohio showed the 
system to be particularly attractive for this location. A computer 
simulation was run over a year period using a modified version of 
TRNSYS. TRNSYS had previously been modified to include a wind 
generator subroutine. The economic analysis showed that a com- 
bined wind-solar system with home-assembled wind generators will 
be more economical than a pure solar system if the installed solar 
system cost is greater than $120/m* 
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2944 Optimization of an annual storage solar heating system 
over its life cycle. Hooper, F.C.; Attwater, C.R. (Univ. of Toronto). 
pp 16.11-16.15 of In Proceedings of the 1977 annual meeting of the 
American Section of the International Solar Energy Society. 
Volume 1, Sections 14—25. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P2. 

For systems combining annual stcrage solar heating and auxil- 
iary heating, the optimum combination is found when the true 
incremental cost of solar heating capacity is equal to the life cycle 
average cost of fuel. This will fall slightly below the size of solar 
heating system adequate to provide 100% of heat requirements on 
the average year. In many cases, 100% solar heating without auxil- 
iary heating will be more cost effective over the life cycle than a 
combined system. 


2945 Solar building energy use analysis. Ucar, M.; LaGraff, 
J.E.; Drucker, E.E.; Card, W.H. (Syracuse Univ., NY). pp 6.1-6.6 of 
In Proceedings of the 1977 annual meeting of the American Section 
of the International Solar Energy Society. Volume 1, Sections 1— 
13. Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American 
Section of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977) 


See CONF-770603—P1. 

A generalized algorithmic computer program has been devel- 
oped for the mathematical simulation of the thermal behavior of 
multi-zone solar heated buildings. The system modeled employs a 
series of water-to-air heat pumps connected in a closed loop; flat 
plate water cooled solar collectors; a water storage tank; and a 
cooling tower. Weather data are represented by sinusoids, which 
save programming and computing time. The results indicate that the 
use of sinusoidal functions for temperature, and monthly average 
values for cloud cover is quite realistic and accurate. Temperature 
functions for 13 selected cities are presented. Also, a preliminary 
analysis of the feasibility of using desiccant systems with solar 
regeneration for dehumidification in the summer was made. 


2946 Evaluation of an energy conserving research house involv- 
ing multi-modal operation of solar and heat pump systems. Woods, 
J.E.; Peterson, P.W. (Iowa State Univ., Ames). pp 6.8-6.12 of In 
Proceedings of the 1977 annual meeting of the American Section of 
the International Solar Energy Society. Volume 1, Sections 1—13. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1977). 

i977 From Solar world meeting; Orlando, Florida, USA (6 Jun 

See CONF-770603—P1. 

To date, only limited data exist on the performance of in- 
stalled energy systems under Midwest environmental extremes, and 
this situation has hindered the full utilization of current techrologies 
in these geographical areas. One effort to increase such available 
data has been initiated in Ames, Iowa, by constructing an energy 
research house to evaluate several energy conservation techniques 
and various operating combinations of a heat pump and solar collec- 
tors. The project will be conducted over about a three-year period. 
Design and system concepts and preliminary analyses are reported. 


2947 Solar powered desiccant air conditioning system. Lodwig, 
E. (Niagara Blower Co., New York); Wilke, D.A.; Bressman, J. pp 
7.1-7.3 of In Proceedings of the 1977 annual meeting of the Ameri- 
can Section of the International Solar Energy Society. Volume 1, 
Sections 1—13. Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; 
American Section of the International Solar Energy Society (1977). 


From Solar world meeting; Orlando, Florida, USA (6 Jun 


See CONF-770603—P1. 

An air conditioning system design, using the humidity-tem- 
perature comfort index as the base line, can attain effective comfort 
conditions without excessive sensible cooling. The use of a liquid 
desiccant system, particularly in humid areas, is possible when 
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supplied with solar heated water from efficient double-glazed flat 
plate collectors. The mechanical configuration and components 
available are compatible with existing conventional systems. This not 
only provides a new system design approach, but also makes retro-fit 
programs to existing buildings practical. 


2948 Theoretical analysis and design: a solar powered ammonia/ 
water absorption air conditioning system. Farber, E.A.; Morrison, 
C.A.; Ingley, H.A. (Univ. of Florida, Gainesville). pp 7.4-7.9 of In 
Proceedings of the 1977 annual meeting of the American Section of 
the International Solar Energy Society. Volume 1, Sections 1—13. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

Concurrent with the design and construction of a residential 
size intermittent ammonia/water absorption air conditioning unit at 
the University of Florida Solar Research Residence, a project was 
implemented to analyze and design a continuous ammonia/water 
absorption air conditioning unit. Previous research with both inter- 
mittent and continuous absorption air conditioning units had yielded 
valuable heat transfer information which was necessary for under- 
taking the design of the continuous prototype system. The ammonia/ 
water absorption unit is comprised of components typical of absorp- 
tion system; a generator, condenser, evaporator, and absorber. The 
design was optimized for compactness, high thermal efficiency, and 
low fabrication cost. This paper describes the analytical work per- 
formed prior to the design of a three-ton capacity prototype unit. 
The projected thermal efficiency, energy efficiency ratio and cost 
are presented. 


2949 Site-dependent factors affecting the economic feasibility of 
solar powered absorption cooling. Bartlett, J.C. (International Busi- 
ness Machines, Huntsville, AL). pp 7.10-7.14 of In Proceedings of 
the 1977 annual meeting of the American Section of the Internation- 
al Solar Energy Society. Volume 1, Sections 1—13. Beach, C.; 
Fordyce, E. (eds.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

A procedure has been developed which can be used to 
determine the economic feasibility of solar powered absorption 
cooling systems. This procedure has been used in a study to investi- 
ate the influence of the site-dependent parameters on the economic 
easibility of solar absorption cooling. The purpose of this study was 
to make preliminary site selections for solar powered absorption 
cooling systems. The results of that study are summarized. 


2950 Performance of solar source Rankine cycle engine cooling 
systems. Olson, T.J.; Beekman, D.M.; Beckman, W.A.; Mitchell, 
J.W. (Univ. of Wisconsin, Madison). pp 7.15-7.19 of In Proceedings 
of the 1977 annual meeting of the American Section of the Interna- 
tional Solar Energy Society. Volume 1, Sections 1-—13. Beach, C.; 
Fordyce, E. (eds.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

Long term Rankine engine-solar cooling system performance 
for residential cooling is simulated in Albuquerque, New Mexico and 
Miami, Florida. For a fixed collector area, there is an optimal engine 
size which will provide the greatest fraction of the cooling load from 
solar energy, but less power than that required to meet a design day 
load. Sizing to meet the design day load yields poor Rankine engine 
performance at off design conditions during most of the season. 
There is an optimal storage size that is less than that recommended 
for heating systems. An economic study shows that the Rankine 
engine-solar cooJing system studied here is not cost effective in 
either of the locations chosen. 


2951 Simulations of the performance of open cycle desiccant 
cooling systems. Nelson, J.S.; Beckman, W.A.; Mitchell, J.W. (Univ. 
of Wisconsin, Madison). pp 7.20-7.23 of In Proceedings of the 1977 
annual meeting of the American Section of the International Solar 
Energy Society. Volume 1, Sections 1—13. Beach, C.; Fordyce, E. 
(eds.). Cape Canaveral, FL; American Section of the International 
Solar Energy Society (1977). 

wii From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

The performance of open cycle cooling systems that use solid 
desiccants have been investigated. The two configurations are the 
ventilation mode, in which ambient air is continually introduced into 
the room, and the recirculation mode, in which room air is recircu- 
lated. Simulations for Miami, Florida, show that the auxiliary energy 
requirement for the ventilation mode is about one half that for the 
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recirculation mode. The seasonal COP for the system using solar 
energy as the auxiliary is approximately 0.75. 


2952 Theoretical modeling of an ammonia/water absorption 
cycle with solar energy storage. Baughn, J.W.; McDonald, M.J. 
(Univ. of California, Davis). pp 7.24-7.28 of In Proceedings of the 
1977 annual meeting of the American Section of the International 
Solar Energy Society. Volume 1, Sections 1—13. Beach, C.; For- 
dyce, E. (eds.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977) 


See CONF-770603—P1. 

An ammonia/water absorption cycle with a flat-plate collec- 
tor heat source has been modeled with a computer. The model 
includes the capability of storing energy while operating as an 
intermittent cycle and operates either as a heat pump or as an air 
conditioner. Calculations with this model show that this combined 
use of an absorption cycle is possible given sufficient insolation. In 
the heat pump mode, the energy storage concentration is greater 
than storing hot water, but the efficiency is lower. In the air 
conditioning mode, storage is shown to be feasible, although no 
comparison to other means of solar cooling is made. 


2953 General design method for closed-loop solar energy sys- 
tems. Klein, S.A.; Beckman, W.A. (Univ. of Wisconsin, Madison). pp 
8.1-8.5 of In Proceedings of the 1977 annual meeting of the Ameri- 
can Section of the International Solar Energy Society. Volume 1, 
Sections 1—13. Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; 
American Section of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

The performance of solar space and domestic water heating 
systems can be estimated by a simple procedure referred to as the "’f- 
chart” method. However, the "f-chart” method is not applicable for 
other uses of solar energy such as solar air conditioning and process 
heating. A method of estimating the performance of solar energy 
systems for these other applications is presened. The method, which 
uses the "f-chart” approach and the Liu and Jordan phi-curves, is 
referred to as the phi, f-chart method. 


2954 Optimization of solar heating in residential buildings using 
a stochastic performance model. Walker, M.H.; Duff, W.S.; Lameiro, 
G.F. (Colorado State Univ., Ft. Collins). pp 8.6-8.10 of In Proceed- 
ings of the 1977 annual meeting of the American Section of the 
International Solar Energy Society. Volume 1, Sections 1—13. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

An approach for optimizing the collector area and storage 
capacity for solar heating systems in residential buildings has been 
developed. This avproach is made up of two components: a perfor- 
mance prediction model and an optimization program. The perfor- 
mance prediction model used was STOLAR, a stochastic model. 
STOLAR utilizes a Markov Process to analyze the performance of a 
solar heating system. The information required for this model is a 
coliector efficiency curve, a house heat load factor, hourly weather 
variations for a specified time period, a hot water load factor, and a 
collector tilt. This model provides the total heat load, auxiliary heat 
load, and heat supplied by solar for the specified time period. The 
optimization program consists of two parts, an algorithm and a cost 
function. Tt< principal design variables examined by the optimiz- 
ation progsam are the collector area and the storage capacity. The 
type of aigorithm used to select the design variable sequence de- 
pends on the behavior of the present worth of the investment in the 
solar heating system as a function of the design variables. The output 
of the optimization is the combination of design variables that 
maximizes the present worth. Three different collector systems, an 
evacuated tube liquid collector, a flat-plate liquid collector, and a 
flat-plate air collector were analyzed using this methodology. Re- 
sults are presented indicating the optimum combination of the design 
variables for the three systems. 


2955 Moderate-level-of-rigor methods for solar heating system 
performance prediction. Armstrong, P.R. (Colorado State Univ., Ft. 
Collins). pp 8.16-8.20 of In Proceedings of the 1977 annual meeting 
of the American Section of the International Solar Energy Society. 
Volume 1, Sections 1—13. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1977). 


From Solar world meeting; Orlando, Florida, USA (6 Jun 


See CONF-770603—P1. 

A comparative study of solar-aided heating system perfor- 
mance prediction techniques is in progress. Merits of the methods 
are considered in the context of various applications which require 
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performance predictions. The techniques investigated range from the 
simple gross effect and empirical schemes (e.g., f-chart) to the 
rigorous and flexible computer simulations (e.g., SIMSHAC) in 
general use. One of two of the models being evaluated which feature 
an intermediate level of rigor and flexibility is described. The model 
described is statistical--based upon load-insolation joint probability 
densities which may be computed over a range of time increments 
and collector orientations. The other model is a long time-step (what 
amounts to two intervals per day), low dimension state vector 
dynamic simulation. The statistical model is quite general. Having 
once generated tables of joint probability (and a related function) for 
a particular location, the method is suitable for hand calculations. 
Both models are oriented towards meteorological data resolution of 
one day and towards analysis of large data samples (10 to 30 years-- 
i.e., several thousand data points). Both suppose a fixed thermal 
conductance load model. Either prediction model may be used to 
generate entire performance functions via predictions on a grid of 
points representing many (several thousand) distinct sets of system 
parameters. 


2956 Prediction of the monthly and annual performance of solar 
heating systems. Lunde, P.J. (Center for the Environment and Man, 
Inc., Hartford). pp 8.21-8.25 of In Proceedings of the 1977 annual 
meeting of the American Section of the International Solar Energy 
Society. Volume 1, Sections 1—13. Beach, C.; Fordyce, E. (eds.). 
Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

A simple method for prediction of solar hot water heating 
system performance is presented which predicts monthly and annual 
system performance with good accuracy (relative to hourly simula- 
tions) over a wide range of system variables using a well-mixed 
storage capacity of 97.60 kg/m? (20 Ib. H2O/ft?) collector area. The 
method relies on heavily preprocessed site-specific radiation and 
weather data which are used in combination with system parameters 
to calculate intermediate functions from which the proportion of the 
monthly load carried by solar energy can be determined. If long- 
term weather and radiation data are preprocessed, the method 
automatically yields results equivalent to simulations over the entire 
period for which the data are available. 


2957 Simplified techniques for sizing residential solar heating 
systems. Barley, C.D. (Colorado State Univ., Ft. Collins); Winn, 
C.B.; Huck, S.E. pp 8.26-8.30 of In Proceedings of the 1977 annual 
meeting of the American Section of the International Solar Energy 
Society. Volume 1, Sections 1—13. Beach, C.; Fordyce, E. (eds.). 
Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

Short, simplified methods for determining the optimal collec- 
tor area for solar heating systems and the corresponding perfor- 
manve are presented. The results are based on results obtained from 
the FCHART program. 


2958 Solar system cost/performance analysis. Bruins-Slot, R.; 
Timberman, P. (Sun House Design, Occidental, CA). pp 8.31-8.34 of 
In Proceedings of the 1977 annual meeting of the American Section 
of the International Solar Energy Society. Volume 1, Sections 1— 
13. Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American 
Section of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

Methods of assessing (1) the financial feasibility of using solar 
heating, (2) the optimum system size and (3) the capitalization of 
solar equipment are presented. The general considerations and equa- 
tions are presented. Three graphs illustrate the use of the equations: 
the first is a plot of the building and solar system energy perfor- 
mance derived from a computer simulation; the second graph plots 
the ratio of system worth to system performance. The optimal 
system size is obtained from this curve. The third graph defines the 
financial break-even time; from this, the feasibility of using the 
system can be judged. 


2959 Solar heating and cooling system performance experiments 
in the Los Alamos National Security and Resources Study Center. 
Murray, H.S.; Trump, M.A.; Hedstrom, J.C. (Los Alamos Scientific 
Lab., NM). pp 9.1-9.5 of In Proceedings of the 1977 annual meeting 
of the American Section of the International Solar Energy Society. 
Volume 1, Sections 1—13. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 
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Descriptions are given of the energy system, control system, 
operating modes, instrumentation, data acquisition and analysis 
system, and experimental plan for the National Security and Re- 
sources Study Center at Los Alamos, New Mexico. The building 
makes use of many energy conserving features combined with a solar 
energy system for heating and cooling. Sufficient instrumentation 
has been installed in the building to permit the monitoring of energy 
production and consumption in all of the modes of operation. A 
computer controls the data acquisition and compression. Experi- 
ments planned for the building include basic system performance and 
system optimization studies. 


2960 Instrumentation and performance analysis of Solar House 
II. Bechtel, T.; Armstrong, P.; Karaki, S. (Colorado State Univ., Ft. 
Collins). pp 9.6-9.10 of In Proceedings of the 1977 annual meeting of 
the American Section of the International Solar Energy Society. 
Volume 1, Sections 1—13. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

The successful operation of a solar energy research laborato- 
ry is inextricably related to the performance of its instrumentation 
and data reduction systems. A general description of the perfor- 
mance and design of the instruments utilized in the data analysis of 
the solar air system of Solar House II at Colorado State University is 
given. 


2961 Preliminary comparison of proportional and full on-off 
control systems for solar energy applications. Schlesinger, R.J. (Rho 
Sigma, Inc., Van Nuys, CA). pp 9.15-9.18 of In Proceedings of the 
1977 annual meeting of the American Section of the International 
Solar Energy Society. Volume 1, Sections 1—13. Beach, C.; For- 
dyce, E. (eds.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1977). 

From Solar worl meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

With the advent of proportional controllers, for solar energy 
hot water and heating, analysis of their effectiveness relative to the 
conventional on-off (Slam-Bang) system is in order. A preliminary 
investigation, using typical operating parameters for each type of 
controller was undertaken with the aid of a computer simulator 
model. The input conditions, the simulation model, and the results 
are presented. The analysis shows that under certain conditions, 
notably days of low insolation, the proportional control offers ad- 
vantages over Slam-Bang systems. The conditions and degree of the 
gains to be realized are covered in detail. 


2962 Suboptimal controller for a domestic solar heating system 
utilizing a time varying price for electricity. Eltimsahy, A.H.; Santos, 
E.A. Jr. (Univ. of Toledo). pp 9.19-9.23 of In Proceedings of the 
1977 annual meeting of the American Section of the International 
Solar Energy Society. Volume 1, Sections 1—13. Beach, C.; For- 
dyce, E. (eds.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1977). 

-_— From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977) 


See CONF-770603—P1. 

The mathematical modeling and optimization of a domestic 
solar heating system utilizing energy storage from the electric power 
network is described. The application of the systems approach in 
order to find a suboptimal controller which minimizes conventional 
electric energy usage, uses electric energy at times when its cost is 
low, and maximizes human comfort is stressed. A mathematical 
model is selected with identifiable state variables, control input 
variables, disturbance input variables and system parameters. Tem- 
peratures in the solar collector, the first storage tank, the second 
storage tank and the room and walls are identified as state variables. 
Electric power to the heating coils, heat pump and circulating pump 
constitutes the control input vector. Ambient temperatures are iden- 
tified as disturbance input variables. The solar insolation is an 
uncontrollable input variable. The objectives for the optimization 
criterion are defined. The main dimensions of these objectives in- 
volve: utilization of energy resources, cost of electricity and human 
comfort. All these dimensions are combined into an overall system 
performance index. Based on the selected performance index a 
suboptimal feedback controller is derived using an extension to 
Pearson’s method. The method involves linearizing about a certain 
equilibrium point which shifts with time and employing on line 
computer control to the linearized system, the control strategy being 
changed at small increments of time. 


2963 Real time simulator of a solar heating and cooling system. 
Winn, C.B.; Duff, W.S.; Conway, T.M.; Lantz, L.; Potishnak, M. 
(Colorado State Univ., Ft. Collins). pp 9.24-9.26 of In Proceedings of 
the 1977 annual meeting of the American Section of the Internation- 
al Solar Energy Society. Volume 1, Sections 1—13. Beach, C.; 
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Fordyce, E. (eds.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1977). 

From Solar worl meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

The purpose of this project was to design and construct an 
experimental apparatus whereby two identical residential solar heat- 
ing and cooling systems could be compared under precisely identical 
climatological conditions. The existing CSU Solar House I was used 
as the basis for the experiment. To this was added a solar collector 
array, hot and cold storage tanks, a heat rejection device, and the 
necessary controls. The control system determines the load that the 
actual house is experiencing and acts to control the heat rejection 
device so that the actual load is modeled in real-time. In this way the 
actual system and the simulator can operate simultaneously in real- 
time and consequently performance comparisons can be readily 
made between two separate operating systems. Presently a flat-plate 
collector array is being compared with an evacuated tubular collec- 
tor array. The simulator arrangement allows one to obtain real-time 
performance comparisons between systems rather than performance 
comparisons between subsystem components. A discussion of the 
hardware that was used to build the simulator and implement the 
control algorithms and results obtained to date are presented. 


2964 Passive thermosyphon heat exchanger for residential solar 
installations. Franklin, J.L. (Sigma Research, Inc., Richland, WA); 
Saaski, E.W.; Hankins, J.D. pp 9.27-9.30 of In Proceedings of the 
1977 annual meeting of the American Section of the International 
Solar Energy Society. Volume 1, Sections 1—13. Beach, C.; For- 
dyce, E. (eds.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

The development of a thermosyphon water-to-air heat ex- 
changer for residential solar applications is described. Modeling 
techniques used in the analysis of thermosyphon performance are 
included, as well as test results from laboratory-scale experiments. In 
addition, a description of the initial full-scale prototype is presented, 
along with experimental test results. Present areas of development 
are discussed, with an economic comparison of thermosyphon and 
forced convection heating systems also being included. 


2965 Maintenance costs of solar air heating systems. Ward, 
J.C.; Lof, G.O.G. (Colorado State Univ., Ft. Collins). pp 10.2-10.8 of 
In Proceedings of the 1977 annual meeting of the American Section 
of the International Solar Energy Society. Volume 1, Sections 1— 
13. Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American 
Section of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

The annual maintenance cost of a solar air heating system 
expressed as a % of the original installed cost appears to be in the 
vicinity of about 1% per year. This figure can be compared with the 
decline in performance if no maintenance is performed of about 1% 
per year. While these figures are both based on an air-heating solar 
system, the corresponding costs for a liquid-heating solar system are 
not expected to be any less. In addition, these figures were obtained 
from one solar air heating system first put into operation 20 years 
ago (Colorado Solar House in Denver, Colorado). 


2966 Design considerations for residential solar heating and 
cooling systems utilizing evacuated tube solar collectors. Ward, D.S.; 
Ward, J.C. (Colorado State Univ., Ft. Collins). pp 10.9-10.14 of In 
Proceedings of the 1977 annual meeting of the American Section of 
the International Solar Energy Society. Volume 1, Sections 1—13. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

As solar heating systems become a commercial reality, great- 
er efforts are now being employed to incorporate solar cooling 
components in order to obtain a complete solar heating and cooling 
system, and thus take advantage of the cost-effectiveness of year- 
round use of the solar equipment. The solar heating and cooling 
system design presented incorporates design considerations which 
have been obtained from previous experimental efforts utilizing 
evacuated tube solar collectors. These advanced collectors are capa- 
ble of significantly higher efficiencies, even at the higher tempera- 
tures required for solar cooling operation. Most of the considerations 
presented are based on the experience gained in the design and 
performance of the solar heating and cooling systems for CSU Solar 
Houses I through IV. 


2967 Simulation analysis of passive solar heated buildings: the 
influence of climate and geometry on performance. Balcomb, J.D.; 
McFarland, R.D. (Los Alamos Scientific Lab., NM). pp 11.1-11.4 of 
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In Proceedings of the 1977 annual meeting of the American Section 
of the International Solar Energy Society. Volume 1, Sections 1— 
13. Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American 
Section of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977) 


See CONF-770603—P1. 

Thermal network analysis techniques, which have been vali- 
dated by comparison with test room results, are used to predict the 
annual contribution of a passive solar heating concept which utilizes 
a thermal storage wall of either water in containers or masonry 
located behind a vertical double-glass, south-facing window. Hour- 
by-hour calculations for a one-year period are used based on solar 
radiation and weather data from nine cities. The effect of air thermo- 
circulation and wall thickness is studied. It is concluded that these 
approaches to passive solar heating are viable in all the climates 
studied and will puevide a net energy gain to the building of 40,000 
to 70,000 Btu per year square foot of solar wall. 


2968 Simulation analysis of passive solar heated buildings: com- 
parison with test room results. Balcomb, J.D.; McFarland, R.D.; 
Moore, S.W. (Los Alamos Scientific Lab., NM). pp 11.5-11.9 of In 
Proceedings of the 1977 annual meeting of the American Section of 
the International Solar Energy Society. Volume 1, Sections 1—13. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

A thermal network analysis method is described which is 
used to simulate the temperature of two types of passive solar 
heating elements, both thermal storage walls located behind vertical 
double-glazing. One type uses water in vertical cylinders and the 
other uses a thick masonry wall. The outside surface of both are 
blackened to absorb the sun. Comparison of measured and calculated 
temperatures are presented for two test intervals of several days 
each. Agreement is normally within +- 2°F, with discrepancies of 
8°F at the extreme. It is concluded that these particular passive 
storage elements are quite amenable to accurate mathematical repre- 
sentation using the type and level of simulation models employed. 


2969 Analytical model for passive solar heated buildings. 
Mazria, E. (Univ. of Oregon, Eugene); Baker, M.S.; Wessling, F.C. 
pp 11.10-11.14 of In Proceedings of the 1977 annual meeting of the 
American Section of the International Solar Energy Society. 
Volume 1, Sections 1—13. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977) 


See CONF-770603—P1. 

There are many types of passive solar heating systems being 
built today, but the simplest and most efficient is commonly referred 
to as a "direct gain” system. Solar energy admitted into a space 
through windows, clerestories, and/or skylights is absorbed and 
stored within the walls or floor of the space for use during the 
evening. The walls and/or floors are constructed of materials capa- 
ble of storing heat such as brick, concrete, adobe and water (con- 
tained). In effect, the entire space becomes the solar heating system. 
There are no separate collector panels, storage units, or mechanical 
equipment. By properly designing and integrating all the architectur- 
al elements within each space (doors, windows, walls, floor and 
roof), a passive solar heating system is able to utilize most of the 
solar radiation admitted into a space for winter heating. Solar gain 
through south-facing glass is easily calculated. However, predicting 
the performance of thermal mass materials in a space is beyond the 
capability of most building designers. An analytical solution has been 
developed for a simplified model of passive solar heating systems to 
establish usable performance criteria for their design. Studies indi- 
cate that passive solar heating systems can supply a significant 
portion of a building's winter space heating requirements and main- 
tain relatively stable indoor air temperatures. The preliminary con- 
clusions presented for the design of "direct gain” passive systems 
have considerable implications for future building design. 


2970 Hybrid passive/active solar house. Hunn, B.D. (Los 
Alamos Scientific Lab., NM). pp 11.16-11.20 of In Proceedings of 
the 1977 annual meeting of the American Section of the Internation- 
al Solar Energy Society. Volume 1, Sections 1—13. Beach, C.; 
Fordyce, E. (eds.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1977). 

197) From Solar woul meeting; Orlando, Florida, USA (6 Jun 

Sez CONF-770603—P1. 

The design, construction, cost, and initial operation of a 
hybrid passive/active solar-heating house in Los Alamos, NM, is 
described. The system is dominated by a two-story Trombe wall, 
constructed of 0.3-m-thick (1-ft) slump block. In the charging mode, 
a blower circulates air through the Trombe wall and into a rock bed. 


SOLAR ENERGY 315 


A three-zone forced-air distribution system is connected to the rock 
bed. A separate flat-plate collector array heats a preheater tank for 
domestic hot water. Initial operation of the system, which is being 
monitored by the Los Alamos Scientific Laboratory, is discussed. 
Operating results cover a partial 1976-1977 winter season. 


2971 Numerical simulation of a solar heated and cooled house 
using roof ponds and movable insulation. Miller, W.C.; Mancini, T.R. 
(New Mexico State Univ., Las Cruces). pp 11.21-11.25 of In Pro- 
ceedings of the 1977 annual meeting of the American Section of the 
International Solar Energy Society. Volume 1, Sections 1—13. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

The transient response of a solar heated and cooled house to 
hypothetical and actual weather conditions is modeled numerically 
using a lumped mass, energy balance technique. The house described 
utilizes a water pond located on the roof to collect and reject 
energy, and the thermal mass of the walls, ceiling and the water for 
energy storage. Movable insulation positioned above the water pond 
provides the control for the system in both the heating and cooling 
modes of operation. Results are presented in terms of the inside air 
temperature response for water depths ranging from near zero to 
30.5 centimeters, concrete ceiling thickness from near zero to 20.3 
centimeters and infiltration losses corresponding to zero, one half 
and one inside air change per hour. 


2972 Passive solar heating systems of the interior concentrator 
type. Reichmuth, H.S.; Barnes, J.L. pp 11.26-11.31 of In Proceedings 
of the 1977 annual meeting of the American Section of the Interna- 
tional Solar Energy Society. Volume 1, Sections 1—13. Beach, C.; 
Fordyce, E. (eds.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

Passive systems of the interior concentrator type are de- 
scribed, and a second generation system of this type is illustrated. 
The relationship of this type system to greywater recycling is 
explored and an analysis technique for computing direct light gain to 
storage is presented. 


2973 Computer-aided design of windows as passive solar collec- 
tors. Milne, M. (Univ. of California, Los Angeles). pp 12.1-12.5 of In 
Proceedings of the 1977 annual meeting of the American Section of 
the International Solar Energy Society. Volume 1, Sections 1—13. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

Windows with properly designed shading and orientation will 
function as extremely efficient passive solar collectors, supplying a 
significant portion of a building's heating needs during the winter 
months, while excluding radiation and reducing cooling loads during 
summer months. Unfortunately, buildings are seldom designed this 
precisely because of the computational complexity of evaluating 
each window's geometry, orientation, transmitting materials, shading 
devices, and construction details. SOLAR-2 is a newly developed 
interactive computer aided design program which allows anyone to 
sit down at a computer graphics terminal and design an energy 
efficient window-sunshade assembly. 


2974 Analysis and application of the pivotable solar heat ex- 
changer window wall. Golobic, R.A. (RAD, Inc., Colorado Springs, 
CO); White, W.S. pp 12.9-12.13 of In Proceedings of the 1977 annual 
meeting of the American Section of the International Solar Energy 
Society. Volume 1, Sections 1—13. Beach, C.; Fordyce, E. (eds.). 
Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

Theoretical analyses and a case study comparison for the 
Solar Heat Exchanger Window Wall have been completed. This 
exterior wall device is mounted on a pivotable casement so that it 
may be set in the winter (solar energy absorbing) mode or in the 
summer (solar energy rejecting) mode depending upon seasonal 
requirements. Since this device also serves as the exterior wall of the 
building, the initial capital cost is only slightly greater. It is shown to 
be superior to the case study building in both the winter and summer 
months. The Solar Heat Exchanger Window Wall is patented under 
U.S. patent no. 3925945. 


2975 Thermal mass and beadwalls in two new buildings. Ship- 
pee, P. (Colorado Sunworks, Boulder). pp 12.19-12.21 of In Proceed- 
ings of the 1977 annual meeting of the American Section of the 
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International Solar Energy Society. Volume 1, Sections 1—13. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977) 


See CONF-770603—P 1. 

The use of beadwalls (for moveable insulation) and thermal 
mass (for solar heat sink storage) to capture solar energy for residen- 
tial space heating is studied. Two buildings which apply this type of 
system in different ways are discussed. Cost and performance indi- 
cate that passive solar heating is the next fully developed alternative 
technology for fuel saving/energy conservation after adding cost 
effective insulation. Architectural integration of large thermal mass 
within the building is the major design challenge. Beadwalls are the 
most effective method for non-manual vertical moveable insulation 
although they may not be the most cost-effective method for all 
climates. 


2976 Performance evaluation of a solar house in Quebec. Kerr, 
R.G. (Concordia Univ., Montreal); Turaga, M.; Shapiro, M.M.; 
McConnell, R.D. pp 13.1-13.5 of In Proceedings of the 1977 annual 
meeting of the American Section of the International Solar Energy 
Society. Volume 1, Sections 1—13. Beach, C.; Fordyce, E. (eds.). 
Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 


See CONF-770603—P1. 

During part of the 1976-77 heating season, meteorological 
data, electrical consumption and temperatures were monitored to 
evaluate the performance of a solar house in Quebec. An analysis of 
the average efficiency of the vertical air heating collector is present- 
ed for a few days. The house heat balance is calculated from 
ASHRAE techniques to estimate the collector contribution to heat- 
ing. Another estimate of the solar contribution is made by normaliz- 
ing measured solar heat input to fan operation during one month. 
These preliminary results indicate that 40 to 45% of the heat was 
provided by the solar heating system during the last three months of 
1976. 


1977) 


2977 Rate of mass transfer in a solar regenerator. Gandhidasan, 
P.; Sriramulu, V.; Gupta, M.C. (Indian Inst. of Tech., Madras). Lett. 
Heat Mass Transfer; 4: No. 3, 185-192(1977). 

A study of the effect of a moving liquid film and an air stream 
on gas-phase controlled convective heat and mass transfer has been 
made, which would find widespread application in devices which 
utilize solar energy. The governing equations for air phase have been 
solved for various values of the ratio of liquid to air velocity. 
Profiles of velocity, temperature, and concentration as well as their 
gradients are presented. The results, compared with experimental 
findings obtained with mass transfer being extended to the liquid 
phase as well, show an encouraging trend. 


2978 Solar energy for domestic use. Dornier-Post (Engl. Ed.); 
No. 1, 6-8(1977). (In German). 

The extensive range of goods in the field of solar heating 
equipment offered by the firm of Dornier is reported. Dealt with 
especially is a new solar collector developed by Dornier. Hot water 
supply equipment and heating plants are manufactured for industry 
and trade. Solar seawater desalination, solar air conditioning, and 
solar power generation also belong to the activities of this firm. 


2979 Realized solar systems in the Federal Republic of Ger- 
many. Urbanek, A. (Deutsche Gesellschaft fuer Sonnenenergie e.V. 
(DGS), Muenchen (Germany, F.R.)). pp 43-61 of In Heating with 
sun. Vol. 2. Practical building engineering. Bossel, U. (ed.). Muen- 
chen, Germany, F.R.; DGS (1977). (In German) 

From 3. meeting of the Deutsche Gesellschaft fuer Sonnenen- 
ergie e.V. on heating with sun 2 - house technology under practical 
aspects; Muenchen, Germany, F.R. (3 - 4 Mar 1977). 

In 1976, about 250 solar energy systems were mounted for the 
heating of service water, swimming pools and buildings. The report 
presents practical experience gained during the application of solar 
technology and gives a few selected examples indicating distinctly 
the profound change in housing techniques in the field of heat supply 
caused by solar engineering. 


Stimulations for design and construction of solar houses. 
Althaus, D.; Krusche, P. (Technische Univ. Hannover (Germany, 
F.R.) Abt. fuer Architektur). pp 77-114 of In Heating with sun. Vol. 
2. Practical building engineering. Bossel, U. (ed.). Muenchen, Ger- 
many, F.R.; DGS (1977). (In German) 

From 3. meeting of the Deutsche Gesellschaft fuer Sonnenen- 
ergie e.V. on heating with sun 2 - house technology under practical 
aspects; Muenchen, Germany, F.R. (3 - 4 Mar 1977). 

The low-temperature heat necessary for heating purposes 
covers a considerable part of the heat balance of a house. A major 
of this energy requirements can be covered by solar energy. 

hether a building can be heated as a whole or in part by solar 
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energy depends on climatic conditions, on the size of the solar 
energy system, and decisively on its design. By means of numerous 
examples, tips are given concerning criteria to be considered when 
constructing an optimal solar house. 


2981 Development trends for solar space heating systems. 
Schweig, H. (Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn 
(Germany, F.R.). Unternehmensbereich Raumfahrt). pp 115-129 of 
In Heating with sun. Vol. 2. Practical building engineering. Bossel, 
U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 3. meeting of the Deutsche Gesellschaft fuer Sonnenen- 
ergie e.V. on heating with sun 2 - house technology under practical 
aspects; Muenchen, Germany, F.R. (3 - 4 Mar 1977). 

The article gives a survey of development trends in solar 
space heating systems. Practical experience with the test houses of 
Messerschmidt-Boelkow-Blohm (MBB) is discussed. The MBB-He- 
liotherm unit construction system is described. On the basis of past 
experiments, a power increase of solar space heating systems can be 
expected. The profitability of these systems is influenced by the 
following factors: quantity of production, thermal and technical 
quality of collectors, costs of collectors and storage tanks, life of the 
system, price of primary energy, economies with regard to conven- 
tional heating systems and to the house. 


2982 Preparatory heat technological measures for converting of 
older buildings to utilize solar energy. Fantl, A. (Arbeitsgemeinschaft 
Qualitaet und Energie im Bauwesen, Vienna (Austria)). pp 131-149 
of In Heating with sun. Vol. 2. Practical building engineering. 
Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (in 
German) 

From 3. meeting of the Deutsche Gesellschaft fuer Sonnenen- 
ergie e.V. on heating with sun 2 - house technology under practical 
aspects; Muenchen, Germany, F.R. (3 - 4 Mar 1977). 

In the near future, the utilization of solar energy will only be 
promising for one- and two-family houses. As far as older buildings 
are concerned, attention is drawn for the improvement of heat 
shields in order to reduce heat requirements. With the present 
quality of thermal insulation in older buildings, economies of 30-50% 
can be estimated if the heat requirement is reduced. Various techni- 
cal and structural measures are evaluated in view of feasibility, costs, 
and chances for a success. Due to the fact that energy prices will 
continue to increase and the price of solar space heating systems will 
decrease with increasing experience and rising quantity of produc- 
tion, a further profitability improvement and a cut in the periods of 
amortization can be expected. 


2983 Adjustment of solar-technical systems to existing heating 
systems. Krinninger, H. (Fachhochschule Muenchen (Germany, 
F.R.). Fachbereich Versorgungstechnik). pp 167-211 of In Heating 
with sun. Vol. 2. Practical building engineering. Bossel, U. (ed.). 
Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 3. meeting of the Deutsche Gesellschaft fuer Sonnenen- 
ergie e.V. on heating with sun 2 - house technology under practical 
aspects; Muenchen, Germany, F.R. (3 - 4 Mar 1977). 

The possibility to use solar energy for heating service water 
and space was successfully tested in various new systems. But the 
adjustment of solar-technical systems to existing heating systems has 
not been tested until now. Just in this connection there is much 
economic interest because existing heating systems present a consid- 
erable part of the overall fuel consumption. The article examines the 
way in which existing heating systems can be equipped with solar- 
technical accessories and to which extent such accessories are eco- 
nomical. 


2984 Direct utilization of solar energy by means of low tempera- 
ture heating systems. Bach, H. (Stuttgart Univ. (TH) (Germany, 
F.R.). Abt. Heizung-Lueftung-Klimatechnik). pp 271-280 of In Heat- 
ing with sun. Vol. 2. Practical building engineering. Bossel, U. (ed.). 
Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 3. meeting of the Deutsche Gesellschaft fuer Sonnenen- 
ergie e.V. on heating with sun 2 - house technology under practical 
aspects; Muenchen, Germany, F.R. (3 - 4 Mar 1977). 

The utilization of solar energy for heating purposes is facili- 
tated by the use of low temperature heating systems. Layout factors 
for such a heating system are reported. The advantage of the low 
temperature heating system to the use of solar energy consists in the 
fact that good collector efficiency is achieved at a very low return 
temperature. Various heating systems are compared. 


2985 Heat pumps as auxiliary elements for solar heating sys- 
tems. Kehl, A. (Bosch (R.) G.m.b.H., Stuttgart (Germany, F.R.)). pp 
281-301 of In Heating with sun. Vol. 2. Practical building engineer- 
ing. Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In 
German) 

From 3. meeting of the Deutsche Gesellschaft fuer Sonnenen- 
ergie e.V. on heating with sun 2 - house technology under practical 
aspects; Muenchen, Germany, F.R. (3 - 4 Mar 1977). 

Various possibilities of combinig as functional as possible 
solar heating systems with heat pumps are discussed. Construction 





JAN. 31, 1978 


elements for these unconventional systems are already available. But 
until now examinations on the optimal layout of these systems in 
order to obtain maximum savings in heating costs together with 
justifiable investment costs are lacking. A heating system making 
solar energy as well as the heat content of the ambient air usuable for 
space and water heating is described. Peak loads are covered con- 
ventionally by means of a fuel-powered auxiliary heating system. 
The flexible structure of the system allows at all times the use of that 
mode of operation, with the most suitable costs. 


2986 Safety problems of solar energy systems. Breuer, K. (Zen- 
tralverband Sanitaer- und Heizungstechnik, Bonn (Germany, F.R.)). 
pp 303-341 of In Heating with sun. Vol. 2. Practical building 
engineering. Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS 
(1977). (In German) 

From 3. meeting of the Deutsche Gesellschaft fuer Sonnenen- 
ergie e.V. on heating with sun 2 - house technology under practical 
aspects; Muenchen, Germany, F.R. (3 - 4 Mar 1977). 

In solar heating systems, the highest possible operational 
temperatures and the maximum possible pressure of operation deter- 
mine the demands made on storage tanks and heat exchangers as 
well as the safety equipment of the systems. In the article under 
consideration, the safety standards required from each component of 
a solar heating system are explained, referring to existing regulations 
on construction and layout for conventional heat generating systems. 
In order to maintain profitability and safety in operation, solar 
heating systems ought to be serviced by a specialist at least once per 
year. 


2987 Energy saving and alternative energy sources for older 
houses: cost-benefit analysis. Brunner, C.U. (Eidgenoessische Tech- 
nische Hochschule, Zurich (Switzerland); Schweizerischer Ingen- 
ieur- und Architekten-Verein, Zurich). pp 357-376 of In Heating 
with sun. Vol. 2. Practical building engineering. Bossel, U. (ed.). 
Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 3. meeting of the Deutsche Gesellschaft fuer Sonnenen- 
ergie e.V. on heating with sun 2 - house technology under practical 
aspects; Muenchen, Germany, F.R. (3 - 4 Mar 1977). 

Various possibilities of energy conservation and the substitu- 
tion of conventional energy sources by non-conventional ones are 
pointed out. The author confines himself essentially to older build- 
ings. The reduction of heat demand is placed in the foreground in 
connection with a reduction of the temperature level of the heating 
system. The seasonal balance of energy supply and energy consump- 
tion is of critical importance, particularly for energy sources (sun). 
The author goes into detail as far as storage tanks are concerned. 
Finally, problems arising from the cost-benefit analysis are discussed. 


2988 Space heating using solar energy. Report on a meeting. 
Klima Kaelte Ing.; 4: No. 5, 215-216(May 1976). (In German). 

From 1. meeting: ‘Heating with sun’; Goettingen, Germany, 
F.R. (23 - 24 Feb 1976). 

This is a brief survey of the first meeting of the Deutsche 
Gesellschaft fuer Sonnenenergie (German Society for Solar Energy) 
in Goettingen on 23rd and 24th February, 1976. The following 
points are emphasized as results of the meeting: 1) In principle there 
are useful solar heating systems but there is no experience with them 
yet. The systems are too expensive. 2) The problem of heat storage is 
not definitely solved yet. 3) The efficiency is not satisfactory yet. 4) 
There are not enough specialists for planning, construction, and 
maintenance of the systems. 


2989 Sonnenenergie in Theorie und Praxis. Bd. 1. Grundlagen. 
(Solar energy in theory and practice. Vol. 1. Basic principles). 
Winkler, J.P.; Gygax, P. Karlsruhe, Germany, F.R.; Mueller (1976). 
63p. 


With this presentation of the basic principles of solar energy 
utilization an attempt is made to give easily comprehensible informa- 
tion related to practice on application in domestic building heating 
and hot water supply. This volume, after an elementary introduction, 
deals with the principles for building with a view to heat economy. 


2990 Sonnenenergie in Theorie und Praxis. Bd. 2. Anwendung. 
(Solar energy in theory and practice. Vol. 2. Application). Winkler, 
J.P.; Gygax, P. Karlsruhe, Ger.; Mueller (1976). 146p. 

With this presentation of the principles of solar energy utiliza- 
tion, an attempt is made to give easily comprehensible hints, related 
to practice, for the application in heating and hot-water supply of 
residential dwellings. This second volume is concerned with the 
components of the system for solar energy utilization, describes the 
most economical fields of application: water heating, outdoor and 
indoor swimming pools, and, by the example of existing plants, 
illustrates the present state of technology. The booklet concludes by 
pointing out some remarkable aspects concerning structural physics. 


2991 Hybrid simulation of solar HVAC system for house retro- 
fit design. Schlesinger, R.J. (Rho Sigma Unlimited, Tarzana, CA). pp 
122-125 of In Solar energy storage subsystems for the heating and 
cooling of buildings. Lilleleht, L.U.; Beard, J.T.; Iachetta, F.A. 
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(eds.). New York; American Society of Heating, Refrigerating, and 
Air Conditioning Engineers, Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

It is proposed to develop a prototype hardware system capa- 
ble of simulating solar heating, ventilating, and air-conditioning 
performance when associated with a residential building. A further 
objective is to provide a test bed for computer solar system design 
model verification. The alternative schemes open to the solar house 
heating and cooling researcher are mentioned briefly. A block 
diagram of the interface between the existing HVAC system and the 
simulator is presented. Additional characteristics considered, a 
sketch of a typical unit in a portable mode and a photograph of the 
actual simulator are also shown. Parameters recorded by the system 
and one days results are given. (MHR) 


2992 Remarks on the national plan for solar heating and cooling. 
Teem, J.M. (Energy Research and Development Administration, 
Washington, DC). pp 5-14 of In Solar energy storage subsystems for 
the heating and cooling of buildings. Lilleleht, L.U.; Beard, J.T.; 
Iachetta, F.A. (eds.). New York; American Society of Heating, 
Refrigerating, and Air Conditioning Engineers, Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

The ERDA plan is discussed for demonstrating solar heating 
and cooling technologies over the next three to five years and 
assuring that cost and performance improvements will be made so 
that solar energy can compete effectively with more conventional 
methods of producing energy. Schedules and flowsheets are given 
for: summary solar heat and cooling program, residential demonstra- 
tion program, and commercial demonstration program. Federal in- 
centives and agency management roles are shown. (MHR) 


2993 Use of building structural components for thermal storage. 
Barkmann, H.G. (Sunray Energy Corp., Santa Fe, NM); Wessling, 
F.C. pp 136-140 of In Solar energy storage subsystems for the 
heating and cooling of buildings. Lilleleht, L.U.; Beard, J.T.; Ia- 
chetta, F.A. (eds.). New York; American Society of Heating, Refrig- 
erating, and Air Conditioning Engineers, Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

, See NSF-RA-N—75-041; CONF-750429—. 

Heat storage in building structural components is discussed 
and illustrated by the Sky Therm, Baer drum wall, Wright, Odeillo 
Trombe wall, Migel, and Lof houses. Two proposed designs are 
shown with structural heat storage. (MHR) 


2994 Design concepts for solar dwellings. Holtz, M.J. (AIA 
Research Corp., Washington, DC). pp 146-158 of In Solar energy 
storage subsystems for the heating and cooling of buildings. Lille- 
leht, L.U.; Beard, J.T.; Iachetta, F.A. (eds.). New York; American 
Society of Heating, Refrigerating, and Air Conditioning Engineers, 
Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

The various design concepts are reviewed and illustrated by 
using the examples of the better known solar houses. The houses are 
sketched showing architecture, solar collectors, heat storage and 
circulation means. Houses illustrated are: David Wright, Atascadero 
"Skytherm”’, Odeillo, Steve Baer, Paul Davis, Loef Denver, Thoma- 
son No. 3, and University of Delaware's Solar One. Two more 
complicated design concepts by Total Environmental Action and 
Don Watson are shown. (MHR) 


AGRICULTURAL AND INDUSTRIAL PROCESS HEAT 
REFER ALSO TO CITATION(S) 2841, 2953 


2995 (PTP—74-17622) Immediate solar-energy utilization using 
greenhouse bulk curing and drying system. Final report, January 
1975—April 1976. Huang, B.K.; Bowers, C.G. Jr. (North Carolina 
State Univ., Raleigh (USA). Dept. of Biological and Agricultural 
Engineering). Jul 1976. 80p. Dep. NTIS, PC A05/MF AO1. 

Solar energy utilization in a greenhouse bulk curing system 
was investigated. The system used two basic approaches to the 
capture and storage of solar energy. First, as a bulk curing structure 
incorporating dehydration and electric power saving features, it was 
designed to directly collect, store and use energy from the sun to 
cure tobacco. Second, as a greenhouse solar energy was used for 
photosynthesis for maximum plant growth under a controlled envi- 
ronment. The collection, consumption, and storage of solar energy in 
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this system was studied using air as the heat transfer medium. Two 
greenhouse bulk curing and drying systems were designed, con- 
structed and field tested under this project. The basic parts of the 
systems are: bulk curing module with solar heat absorbers, portable 
frames to support tobacco, and a heating unit with temperature and 
air flow controls; and a specially designed greenhouse with curing 
and heating unit rooms, gravel energy storage channels, air flow 
controls, and an auxiliary fan for efficient movement of air over the 
solar absorbers and through the gravel. During greenhouse oper- 
ation, the solar absorbers and portable frames are removed, and the 
facility is used to grow flowers and tobacco transplants. 


WATER HEATING 


REFER ALSO TO CITATION(S) 2821, 2933, 2936, 2938, 2940, 
2941, 2956, 2957, 2961, 2966, 2978, 2979, 2989, 2990, 3016, 3028, 3055 


2996 (EPRI-ER—217) Solar water heating and data monitoring 
systems at South County Hospital, Wakefield, Rhode Island. Peck, 
D.J. (Daystar Corp., Burlington, Mass. (USA)). Aug 1976. 57p. Dep. 
NTIS, PC A04/MF AO1. 

The installation and instrumentation of a solar hot water 
heating system at South County Hospital, Wakefield, Rhode Island, 
by the Daystar Corporation are described. Engineering, design and 
installation of the solar system was a cooperative effort involving 
representatives of the New England Electric System (NEES) and 
Daystar Corporation. A complete description of the solar system 
and the instrumentation package is given. Included in the system 
description are its application and performance, discussion of system 
plumbing, control logic, and collector mounting. The instrumenta- 
tion package is introduced via methodology, general description and 
functional block diagrams. Each component is discussed further in 
detail, together with anticipated component and system accuracies, 
cost, and delivery data. An extensive in-house qualification test of 
the instrumentation system was conducted prior to installation at 
South County Hospital. Measured system accuracies of each sensor 
are reported. Start up of the fully instrumented system occurred on 
April 25, 1976. A summary of system performance between start up 
and May 9 is included. As anticipated, certain instrumentation 
system design and installation problems arose both during in-house 
testing and following start up at South County Hospital. These are 
summarized in the Appendix. 


2997 Solar house 'Wettstetten’. Three years of operational and 
test experience with different collectors and components. Kloeckner, 
E. Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 2: No. 1, 15-16(Jan 1977). 
(In German). 

The solar house ‘Wettstetten’ has been operated since 1974 
with a solar collector system for heating water. The saving in oil was 
2,500 1/year. The collector system consists of 2 separate collector 
plates of 8 m? each; one of these plates is on the roof, the other one is 
mounted vertically at the south-west side of the house. A 500 |-boiler 
with heat insulation serves as storage element. During the months 
March - September, 90-95% of the energy need for heating water 
could be met with solar energy; during the other months 40-70% of 
the energy needs were met. 


2998 Experimental investigation: and computer modeling of a 
solar natural circulation system. Baughn, J.W.; Dougherty, D.A. 
(Univ. of California, Davis). pp 4.25-4.29 of In Proceedings of the 
1977 annual meeting of the American Section of the International 
Solar Energy Society. Volume 1, Sections 1—13. Beach, C.; For- 
dyce, E. (eds.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

The flow and temperature behavior of a flat plate solar water 
heater with natural circulation (solar thermosyphon system) has been 
studied experimentally and with an analytical model. The analytical 
model is similar to Ong's (Solar Energy, Vol. 17, 1976). An impor- 
tant improvement was including the effect of transition from laminar 
to turbulent flow on the friction coefficients. With this improvement, 
excellent agreement between the measurements and the analytical 
model were obtained. The accumulated efficiency of the natural 
circulation system was compared analytically to a similar pumped 
flow system. The difference in accumulated efficiency for the system 
and solar day selected was small. 


2999 Analytical and experimental study of thermosyphon solar 
water heaters. Nimmo, B.; Clark, W.; Pearce, J. (Florida Technologi- 
cal Univ., Orlando). pp 4.30-4.34 of In Proceedings of the 1977 
annual meeting of the American Section of the International Solar 
Energy Society. Volume 1, Sections 1—13. Beach, C.; Fordyce, E. 
(eds.). Cape Canaveral, FL; American Section of the Internationa! 
Solar Energy Society (1977). 

~— From Solar world meeting; Orlando, Florida, USA (6 Jun 

). 
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See CONF-770603—P1. 

A theoretical analysis of thermosyphon type solar water 
heaters is presented. The analysis extends the work available in the 
literature by considering transient environmental conditions (insola- 
tion and ambient temperature) and the possibility of drawoff of hot 
water from the storage tank. The differential equation which de- 
scribes the fluid temperature profile in the collector as a function of 
time and location is solved using a collector loss coefficient deter- 
mined from a four node transient collector model (glass cover, 
collector “deck” and fluid, back insulation, pan). A four node model 
of the storage tank is used including the possibility of hot water 
drawoff for domestic use. Given the environmental operating condi- 
tions and a physical description of the system the analysis yields 
collector inlet and outlet temperatures, collector circulating flow 
rate, nodal and mean storage tank temperatures and collector effi- 
ciencies. 


3000 Stratification in solar water heater storage tanks. Davis, 
E.S.; Bartera, R. (Jet Propulsion Lab., Pasadena, CA). pp 38-42 of In 
Solar energy storage subsystems for the heating and cooling of 
buildings. Lilleleht, L.U.; Beard, J.T.; Iachetta, F.A. (eds.). New 
York; American Society of Heating, Refrigerating, and Air Condi- 
tioning Engineers, Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

Tests on a pilot plant solar water heater scaled to a 10-unit 
apartment building have been conducted as part of Project SAGE (a 
project to commercialize solar-assisted gas energy water heating for 
apartments). Results show that internal baffling of the tank is not 
necessary to obtain a high degree of density stratification for certain 
solar water heating systems. This density stratification is shown to 
improve the overall system performance of the solar water heater by 
reducing the operating temperature of the solar collector. The 
consequences of using a heat exchanger in the solar water heating 
system are discussed. The use of a heat exchanger between the tank 
and the conventional hot water system is shown to result in a 
thermally mixed tank which cannot be stratified by the use of baffles 
or other passive devices. 


OTHER 
REFER ALSO TO CITATION(S) 3036, 4516 


3001 (SAND—77-0992) Proceedings of the solar irrigation 
workshop. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jun 1977. 
Contract EY-76-C-04-0789. 6l1p. (CONF-770723—(Absts.)). Dep. 
NTIS, PC A04/MF AO1. 

From Solar data users workshop; Albuquerque, New Mexico, 
USA (7 Jul 1977). 

The ERDA Solar Irrigation Workshop was structured to be a 
major vehicle for information dissemination and technology transfer. 
It covered a wide range of subject matter related to crop irrigation 
including current hardware, economics, experiments, and interna- 
tional requirements. Speakers represented manufacturers, ranchers, 
governmental entities, universities and research firms. The proceed- 
ings consist of one page abstracts for each presentation, a brief 
biographical sketch of each speaker and sources for further informa- 
tion on each subject. 


3002 (SAND—77-0701(Vol.3)(No.1), pp 9) Solar irrigation ex- 
periment. Alvis, R.L. Mar 1977. 

In Sandia technology. 

The installation consists of a field of sun-tracking solar collec- 
tors, an insulated tank for storing energy as heated fluid, a heat 
engine, irrigation pump, controls, and a water storage pond. A fluid 
circulated through the collectors is heated to 490 K and pum to 
the thermal storage tank. This fluid is used as needed by transferring 
its energy through a heat exchanger to a working fluid (freon) which 
powers a Rankine-cycle engine. The 19-kW (25-shaft-hp) engine will 
pump 44 L/s (700 gpm) from a 34-m-deep (110-ft) well for 23 hours/ 
day during the 100-day growing season. The water is not applied 
directly onto a field but is stored in a 5500-m* (4.5 ac-ft) pond so that 
NMSU experimenters can use the water to test irrigation techniques 
and equipment, and to conduct agricultural experiments. 


SOLAR COLLECTORS AND CONCENTRATORS 


REFER ALSO TO CITATION(S) 2869, 2933, 2936, 2957, 2965, 
2966, 2976, 2978, 2997, 2998, 2999 


3003 (ANL—77-42) Application of compound parabolic concen- 
trators to solar photovoltaic conversion. Final report. Cole, R.L.; 
Gorski, A.J.; Graven, R.M.; McIntire, W.R.; Schertz, W.W.; Win- 
ston, R.; Zwerdling, S. (Argonne National Lab., Ill. (USA)). Feb 
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1977. Contract W-31-109-ENG-38. 97p. Dep. NTIS, PC A06/MF 
A0l. 

The final results of an analytical and experimental study of 
the application of nonimaging concentrators to solar photovoltaic 
conversion are presented. Two versions of the Compound Parabolic 
Concentrator (CPC) were considered, the Dielectric Compound 
Parabolic Concentrator (DCPC) in which the concentrator is filled 
with a dielectric material that satisfies requirements for Total Inter- 
nal Reflection (TIR), and a conventional CPC in which metallic 
reflection is used for the mirror surfaces. Two working prototype 
panels were constructed and tested during the course of the pro- 
gram. The first was a 1.22 m by 1.22 m DCPC panel that requires 
only ten adjustments/year, has a panel utilization factor (packing 
factor) of 96%, and delivered the equivalent of 138 W (peak) under 1 
kW/m? direct insolation. The net energy conversion efficiency was 
10.3% over the entire panel area. The second panel was a conven- 
tional CPC panel measuring 1.22 m by 1.22 m. This panel requires 
thirty-six adjustments per year, and delivers the equivalent of 97 W 
when under 1 kW/m? direct insolation. The results of a cost- 
effectiveness analysis of the concept of using nonimaging concentra- 
tors for photovoltaic conversion are also presented. The concentra- 
tor panels showed a decided savings in comparison to the cost of flat 
plate photovoltaic panels, both at present-day silicon costs ($2000/ 
m?) and projected lower silicon costs ($200/m?). At a silicon cost of 
$200/m2, a two-dimensional (cone) version of the collector has the 
potential for achieving from $0.60-2.00 per average watt (about 
$0.15-0.50 per peak watt) while requiring only crude (+-4.5°) track- 
ing. 


3004 (COO—2934-2) Study of corrosion and its control in 
aluminum solar collectors. Progress report, September 1, 1976—No- 
vember 30, 1976. Giner, J.; Swette, L.; Wong, D. (Giner, Inc., 
Waltham, Mass. (USA)). Dec 1976. Contract EY-76-C-02-2934. 32p. 
Dep. NTIS, PC A03/MF AO1. 

The corrosion characteristics of aluminum under conditions 
relevant to the operation of solar energy collectors were studied. A 
non-destructive electrochemical measurement, linear polarization re- 
sistance, is being used along with analysis of pit formation to 
determine corrosion behavior of aluminum under a variety of condi- 
tions. The corrosion characteristics of 1100 series aluminum are 
being investigated in aqueous ethylene glycol. This study is intended 
to cover the following range of conditions: (1) approximately 20° to 
100°C (70° to 210°F) for Arrhenius plots; (2) stagnant solution, 
laminar flow, turbulent flow; (3) under N2 and air; (4) exposed to 
pure ethylene glycol and water, and decomposed ethylene glycol 
and water; and (5) in the presence of Cl", Fe** and Cu*? ions. 
Arrhenius plots were completed and pit formation examined for pure 
ethylene glycol-water, stagnant solution under nitrogen. Under these 
least aggressive conditions, the activation energy for 1100 series 
aluminum corrosion is approximately 5 Kcal/mole as derived from 
Arrhenius plots based on linear polarization resistance measurements 
at four temperatures. Pitting corrosion is also found to occur at all 
temperatures under these conditions. The deepest pits occurred at 
77°C (170°F) 35; the shallowest, 10u, but largest diameter pits 
occurred at 99°C (210°F). Measurements under flowing conditions, 
under air and added ions, are in progress. 


3005 (COO/2699—5) Reflective materials evaluation. Final 
report, Task III, July 1975—April 1977. Arden, W.M. (Sheldahl, 
Inc., Northfield, Minn. (USA)). Apr 1977. Contract EY-76-C-02- 
2699. 12p. Dep. NTIS, PC A02/MF AO1. 

Research involved an investigation of specific reflective mem- 
brane composites and protective coatings which appeared capable of 
providing the economical, efficient, durable reflective surfaces re- 
quired for use with solar concentrating systems. The main part of the 
work on this task was the exposure of candidate materials to an 
outside environment. This took place at Desert Sunshine Exposure 
Tests, Inc. (DSET), which is located near Phoenix, Arizona. All the 
materials and composites tested were selected from combinations 
which had previously performed satisfactorily under salt-spray and 
humidity/temperature cycling tests. Specular reflectance of speci- 
mens to be tested was measured using the Sheldahl! specular photom- 
eter, both before and after exposure at DSET. A description of these 
tests and a discussion of the results are presented. 


3006 (COO/2930—10) Collector coatings for solar heating and 
cooling systems. Lin, R.J.H.; Mar, H.Y.B.; Peterson, R.E. (Hon- 
eywell, Inc., Minneapolis, Minn. (USA). Systems and Research 
Center). 1977. Contract EY-76-C-02-2930. 3p. (CONF-770531—7). 
Dep. NTIS, PC A02/MF A0O1. 

From Meeting of the Electrochemical Society; Philadelphia, 
Pennsylvania, United States of America (USA) (8 May 1977). 

The solar absorptance, thermal emittance, estimated manufac- 
tured cost, and estimated service life are tabulated for black chrome, 
black nickel, selective paint, and etched antireflection. (WHK) 


3007 (DLR-FB—76-55) Cylindrical parabolic mirror as reflec- 
tor for solar. collectors: efficiencies and optimization. Koehne, R. 
(Deutsche Forschungs- und Versuchsanstalt fuer Luft- und Raum- 
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fahrt e.V., Stuttgart (Germany, F.R.). Inst. fuer Energiewandlung 
und Elektrische Antriebe). 27 Oct 1976. 36p. (In German). Dep. 
NTIS (US Sales Only), PC A03/MF AO1. 

After introducing the concentration ratio and intercept-factor 
of focusing collectors with parabolic cylinder mirrors the energy 
balance equations were derived to determine the efficiencies under 
steady state conditions. The components of the collector were varied 
and optimized with respect to maximum efficiency. Furthermore the 
dynamic behavior of the collector was calculated and the average 
efficiencies compared with the efficiencies in the steady state condi- 
tion. 


3008 (EPRI-ER—283-SR(Vol.1), pp 7.1-7.25) Solar materials 
and components test program. 1976. 

In Proceedings of first semiannual EPRI solar program 
review meeting and workshop. Volume I. Solar heating and cooling 
of buildings. 

This study was undertaken with the objective of defining a 
facility that would be capable of satisfying materials and components 
testing needs in support of the EPRI Solar Program and Subpro- 
grams. The following specific tasks have been undertaken toward 
the accomplishment of this objective: facility function definition, 
facility requirements definition, site evaluation, conceptual design, 
and cost analysis. This report is presented in nine principal sections: 
(1) Testing Program Rationale, (2) Functional testing needs, (3) 
Testing requirements, (4) Testing demand schedule, (5) Test pro- 
gram alternatives, (6) An EPRI facility, (7) Purchase of tests, (8) 
Analysis of Options and (9) Recommendations. 


3009 (N—76-33440) Steady-state heat transfer in transversely 
heated porous media with application to focused solar energy collec- 
tors. Nichols, L.D. (National Aeronautics and Space Administration, 
Cleveland, Ohio (USA). Lewis Research Center). Oct 1976. 46p. 
(NASA-TN-D—8310; E—8739). NTIS, PC A03;MF A0O1. 

A fluid flowing in a porous medium heated transversely to the 
fluid flow is considered. This configuration is applicable to a focused 
solar energy collector for use in an electric power generating system. 
A fluidized bed can be regarded as a porous medium with special 
properties. The solutions presented are valid for describing the 
effectiveness of such a fluidized bed for collecting concentrated solar 
energy to heat the working fluid of a heat engine. Results indicate 
the advantage of high thermal conductivity in the transverse direc- 
tion and high operating temperature of the porous medium. 


3010 (N—77-19579) Non-tracking solar energy collector 
system. Selcuk, M.K. (National Aeronautics and Space Administra- 
tion, Pasadena, Calif. (USA)). 2 Mar 1977. Contract NAS7-100. 17p. 
NTIS PC A02/MF AOl. 

A solar energy collector system is described in which an 
improved concentrator is used for directing incident rays of solar 
energy on parallel vacuum-jacketed receivers or absorbers. A plural- 
ity of individually mounted reflector modules of a common asym- 
metrical triangular cross-sectional configuration are supported for 
independent reorientation. A plurality of asymmetric vee trough 
concentrators is defined. 


3011 (NBS-TN—899) Development of proposed standards for 
testing solar collectors and thermal storage devices. Hill, J.E.; Streed, 
E.R.; Kelly, G.E.; Geist, J.C.; Kusuda, T. (National Bureau of 
Standards, Washington, D.C. (USA). Center for Building Technol- 
ogy). Feb 1976. 268p. Dep. NTIS, PC A12/MF AO1. 

A study has been made at the National Bureau of Standards 
of the different techniques that are or could be used for testing solar 
collectors and thermal storage devices that are used in solar heating 
and cooling systems. The various testing methods are reviewed, and 
a recommended test procedure is outlined including apparatus and 
instrumentation for both components. The recommended procedures 
have been written in the format of a standard of the American 
Society of Heating, Refrigerating, and Air Conditioning Engineers 
and have been submitted to that organization for consideration. 


3012 (PB—266985) Solar collector manufacturing activity: July 
through December 1976. Stoll, R.D. (Federal Energy Administration, 
Washington, D.C. (USA)). Apr 1977. 26p. (FEA/B—77/135). NTIS. 

The results of a survey of private firms that have manufac- 
tured and sold solar collectors during the second half of calendar 
year 1976 are reported. The purpose of the survey is to obtain 
descriptive statistics on economic activity in the solar heating and 
cooling area and to identify production growth in this fledgling 
industry. Results show that production during the second half of 
1976 was 73 percent greater than during the first half of 1976; total 
production for 1976 was 168 percent greater than that of 1975. 185 
manufacturers are listed. 


3013 Catoptric system for simultaneous concentration of light, 
laser, and other type paraxial rays into beams. Sherman, B.F. Jr. US 
Patent 4,031,384. 21 Jun 1977. Filed date 24 Jan 1975. 12p. 

A light concentrator of paraxial rays emanating from at least 
one point source and/or of multidirectionally dispersed rays, em- 
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ploying at least two confocal warped shells generated by the revolu- 
tion of a conic section, has in a preferred embodiment two truncated 
confocal paraboloids, an outer of a larger dimension and an inner of 
a smaller dimension, mounted about a common axis with their 
vertices in line on one side of the common focal point of their 
surfaces. The inner face of the outer shell and the outer face of the 
inner shell are developed at least over selected portions thereof as 
reflectors. The vertex of the outer shell has an exit orifice for the 
passing of a concentrated beam there-through, said beam originating 
in unconcentrated form from an area spaced opposite from the open 
ends of the paraboloids. The direction of paraxial rays from the 
source, the arrangement of the confocal warped shells, and the 
angles of the reflectors are correlated into a multiple reflection 
system to produce the desired concentration and emission of a high- 
intensity beam through the vertex of the outer shell. A paraxial ray 
reflected from the interior face of the outer paraboloid toward its 
focal point, impinges on the exterior face of the inner paraboloid, 
having the same focal point, and is reflected from there parallel to 
the direction of the original light ray and the common axis of the 
two paraboloids in continuous or stepwise successive reflections, 
whereby the light intensity of each ray contributes to the light 
intensity of the resultant common beam. 26 figures. 


3014 Physical fundamentals for the calculation of flat plate 


collectors. Bossel, U. Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 2: No. 


1, 3-4, 8(Jan 1977). (In German). 

The 4th part of the essay deals with the transmission of solar 
light through the covering plate of the absorber which is usually 
used. The following 3 effects are mainly dealt with: 1) The optical 
surface reduction due to oblique light incidence according to the 
Lambert Law; 2) the radiation reflection on the glass surfaces which 
is also a function of the incidence angle; and 3) the absorption of the 
radiation in the covering material. 


3015 Diagram of the position of the Sun. Determination of the 
inclination of solar collectors. Metzker, U. Mitteilungsbl. Dtsch. Ges. 
Sonnenenergie; 2: No. 1, 7-8(Jan 1977). (In German). 

For an optimum utilization of solar energy, the solar collec- 
tors must be orientated properly. The article gives a method of 
determining the optimum angle of inclination for collectors. 


3016 Direct utilization of solar energy. Chard, R.A. Rugby, 
Eng.; Institute of Chemical Engineers (1977). 19p. 

Some actual and proposed projects for large scale solar 
utilization are reviewed. The solar energy received by the United 
Kingdom is compared with the actual energy used. The use of flat 
plate collectors for water heating is described, together with their 
construction. Focusing collectors are compared and contrasted with 
flat plate collectors. The siting of collectors for maximum collection 
is described, as are methods of connecting the collectors into existing 
domestic hot water circuits. Materials of construction, corrosion 
problems and space heating are described briefly. A method of 
estimating the financial saving which may be expected is given, with 
an example of how this may be put into perspective with other fuel 
costs and conventional energy saving methods. 14 refs. 


3017 Estimation of daily, clear-sky solar radiation intercepted 
by a tilted surface. Weiss, T.A. (DuBois and King, Inc., Randolph, 
VT); Lof, G.O.G. pp 3.21-3.25 of In Proceedings of the 1977 annual 
meeting of the American Section of the International Solar Energy 
Society. Volume 1, Sections 1—13. Beach, C.; Fordyce, E. (eds.). 
Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1977). 

sin From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 


See CONF-770603—P1. 

The amount of solar energy that is intercepted by surfaces of 
any orientation is estimated from a new model of the clear sky, 
spatial distribution of solar radiation. The model uses direct, isotrop- 
ic reflected, and anisotropic diffuse radiation. The effects of azimuth, 
tilt, season, latitude, atmospheric turbidity, and reflectivity of the 
surroundings were studied. A general relationship between orienta- 
tion and intercepted energy was found for the four stations that were 
studied. Results from the model are in close agreement with mea- 
sured data. This model is also a better estimator of intercepted 
energy than are the more commonly used models. 


3018 Approximate equation for predicting the solar transmit- 
tance of transparent honeycombs. Hollands, K.G.T. (Univ. of Water- 
loo, Ont.); Marshall, K.N.; Wedel, R.K. pp 4.1-4.5 of In Proceedings 
of the 1977 annual meeting of the American Section of the Interna- 
tional Solar Energy Society. Volume 1, Sections 1—13. Beach, C.; 
Fordyce, E. (eds.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1977). 
197) From Solar world meeting; Orlando, Florida, USA (6 Jun 
See CONF-770603—P1. 
An approximate equation is presented for predicting the solar 
transmittance of transparent honeycombs. The method accounts for 
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scattering which occurs in such honeycombs by introducing diffuse 
components for both the reflectivity and transmissivity of the honey- 
comb wall. Required inputs to the equation are the optical properties 
of the honeycomb wall material, averaged over the solar spectrum. 
Methods of determining these properties are described. Although 
strictly applicable to a square-celled honeycomb, the equation should 
be approximately valid for hexagonal honeycombs as well. The 
equation is compared to the measured transmittance of a hexagonal- 
celled Lexan honeycomb with good results. 


3019 Dependence of optical properties on the structural compo- 
sition of solar absorbers. O'Neill, P.; Ignatiev, A.; Doland, C.; 
Hildebrandt, A.F. (Univ. of Houston, TX). pp 4.6-4.10 of In Pro- 
ceedings of the 1977 annual meeting of the American Section of the 
International Solar Energy Society. Volume 1, Sections 1—13. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977) 


See CONF-770603—P1. 

Specimens of gold black were produced under controlled 
laboratory conditions so as to study the dependence of their optical 
properties on the particle-like nature of the material. A theoretical 
model incorporating the particulate nature of the gold black films 
has been applied to describe their optical properties. This theory is 
related to the experimentally measured optical properties and its 
general nature is contrasted to previous theories of the optical 
properties of gold black. 


3020 Optimization of particulate type selective solar absorber. 
Lee, C.W. (Univ. of Colorado, Boulder). pp 4.11-4.15 of In Proceed- 
ings of the 1977 annual meeting of the American Section of the 
International Solar Energy Society. Volume 1, Sections 1—13. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

Principles of particulate type selective absorbers are de- 
scribed, and the rationales of their design optimization are discussed. 
This type of absorber has advantage of reducing convection and 
radiation losses from flat plate and low concentration focusing 
collectors. 


3021 Heat losses from solar energy absorbers enclosed in glass 
tubes. Todd, T.R. Jr.; Perry, E.H. (Memphis State Univ.). pp 4.16- 
4.19 of In Proceedings of the 1977 annual meeting of the American 
Section of the International Solar Energy Society. Volume 1, Sec- 
tions 1—13. Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; 
American Section of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

A theoretical study was undertaken to examine the heat losses 
from solar energy absorbers enclosed in glass tubes. Three absorber 
geometries were considered: circular cylinder, horizontal fin, and 
vertical fin. The heat losses from the absorbers were studied as a 
function of the pressure within the glass tube. As the pressure 
decreases, the convective heat losses disappear first, and at very low 
pressure the conduction losses become negligibly small leaving only 
radiative heat losses. Some typical results are given, showing the 
effect of pressure on the overall heat loss. 


3022 Natural convection characteristics of flat plate collectors. 
Randall, K.R.; El-Wakil, M.M.; Mitchell, J.W. (Univ. of Wisconsin, 
Madison). pp 4.20-4.24 of In Proceedings of the 1977 annual meeting 
of the American Section of the International Solar Energy Society. 
Volume 1, Sections 1—13. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

Local and average heat transfer coefficients for natural con- 
vection between parallel plates have been experimentally studied 
using interferometric techniques. The experimental conditions were 
similar to those existing in flat-plate solar collectors. Correlations 
have been developed for the local and average heat transfer Nusselt 
numbers as functions of tilt angle and Grashof number. The results 
are useful in determining the top loss coefficient for flat plate 
= and, eventually, for finding means of minimizing these 
osses. 


3023 Application of stainless steel to solar collectors. Redmond, 
J.D. (Climax Molybdenum Co. of Michigan, Ann Arbor); Lizlovs, 
E.A.; Davison, R.M. pp 5.1-5.4 of In Proceedings of the 1977 annual 
meeting of the American Section of the International Solar Energy 
Society. Volume 1, Sections 1—13. Beach, C.; Fordyce, E. (eds.). 
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Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

The excellent corrosion resistance of some stainless steels 
suggests they can be used as the absorber plate material for solar 
collectors. The outstanding corrosion resistance of Type 444 stain- 
less steels indicates it could be used in a once-through system in 
which potable water or swimming pool water would be the heat 
transfer fluid. Such a system would be expected to have lower total 
cost, simpler operation and maintenance requirement, and warranta- 
bility of long-term performance. 


3024 Thin film CrO/sub x/ selective absorbers stable above 
500°C. Gurev, H.S. (Univ. of Arizona, Tucson). pp 5.5-5.7 of In 
Proceedings of the 1977 annual meeting of the American Section of 
the International Solar Energy Society. Volume 1, Sections 1—13. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 


1977). 

See CONF-770603—P1. 

Thin film tandem absorbers have been fabricated by reactive- 
ly evaporating oxygen-deficient chromium oxide (CrO/sub x/) films 
onto silver reflector films. When overlaid with a 500 A SiOz film, a 
typical optical stack has a solar absorptance of 87.4% and an 
emittance of 5.7% as measured at 600°C in vacuum. Optical proper- 
ties do not degrade when heated in air at 650°C for 120 minutes. The 
SiOz overcoat protects the tandem absorber from catastrophic fail- 
ure by silver agglomeration at elevated temperatures in air. 


3025 Non-corrosive, non-freezing, and non-toxic heat transfer 
fluids for solar heating and cooling. Kauffman, K.W. (Franklin Inst. 
Research Labs., Philadelphia). pp 5.8-5.12 of In Proceedings of the 
1977 annual meeting of the American Section of the International 
Solar Energy Society. Volume 1, Sections 1—13. Beach, C.; For- 
dyce, E. (eds.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977) 


See CONF-770603—P1. 

Aqueous heat transfer fluids using inorganic salts have been 
developed which provide freezing protection to -15°C or better, 
form protective anti-corrosive coatings on aluminum and steel, and 
which are substantially non-toxic. The performance and reliability of 
these fluids are compared to that of aqueous glycols and non- 
aqueous organic heat transfer fluids. 


3026 Optically thin diffusion barriers enhance the life of metal/ 
metal oxide selective surfaces. Keeling, M.C. (Motorola Inc., Phoe- 
nix, AZ). pp 5.13-5.14 of In Proceedings of the 1977 annual meeting 
of the American Section of the International Solar Energy Society. 
Volume 1, Sections 1—13. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

Experimental efforts have indicated that the high perfor- 
mance of metal/metal oxide selective surfaces can be maintained 
over long periods of time if a barrier metal is included in the original 
composite. The choice of barrier metal, its thickness and uniformity 
are critical parameters. Barrier metal thickness is a particularly 
important parameter in that there exists a range which is sufficiently 
thick to stall substrate species migration but which is sufficiently thin 
to be semi-transparent in the IR region. Barrier metal thicknesses in 
this range offer the additional advantage of significantly increased a/ 
sub s//e/sub IR/ ratios without loss of service life. An example of 
this phenomenon is black chromium oxide. Black chrome when 
properly applied to nickel substrates yields a/sub s//e/sub IR/ 
vaues of 10 to 12; copper substrates yield a/sub s//e/sub IR/ values 
as high as 40. The high a/e ratio of the chrome oxide/copper 
composite is reduced with aging due to copper migration through 
the chrome oxide matrix. If an optically thin nickel or chromium 
layer is deposited on the copper substrate prior to black chrome 
electrodeposition, the higher, a/e ratio composition can be made 
equally stable under long term heat aging conditions. 


3027 Mirrors for solar energy application. Taketani, H. (Mc- 
Donnell Douglas Astronautics Co., Huntington Beach, CA); Arden, 
W.M. pp 5.15-5.19 of In Proceedings of the 1977 annual meeting of 
the American Section of the International Solar Energy Society. 
Volume 1, Sections 1—13. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977) 


* See CONF-770603—P1. 
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Silvered mirrors with highly specular, within 4 milliradians (4 
mrad), reflectance properties were studied using a variety of instru- 
ments. Chemically deposited silver, when applied commercially, was 
found to have a specular reflectance efficiency of only 92.8% as 
contrasted with the total efficiency—specular plus scattered—of 
98.3%. No appreciable differences in reflectance efficiency were 
found between the different commercial silvering processes nor for 
varying silver thickness for the Mirrolab process. To protect the 
silver, first surface mirrors using coatings and second surface mirrors 
using sheet and float glass were investigated. Reflectance efficiency 
of around 93% was achieved for both mirrors. However, subsequent 
tests indicated that first surface mirrors require more formulation 
development to enhance abrasion resistance and weatherability prop- 
erties and that second surface mirrors require low-iron glass to 
achieve increased reflectance efficiency. These mirrors are being 
studied for possible use in tower focus power plants. 


3028 Computer optimization of solar collector area based on 
life-cycle costing. Degelman, L.O. (Univ. of Maryland, College 
Park). pp 8.11-8.15 of In Proceedings of the 1977 annual meeting of 
the American Section of the International Solar Energy Society. 
Volume 1, Sections 1—13. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

A description is given of a model and computer program for 
optimizing the area of flat plate solar collectors for heating of 
buildings. The model is capable of being applied to all types of fixed 
position flat plate solar collectors used for space and domestic hot 
water heating; though it can be adapted to concentrating and track- 
ing type collectors with minor modifications to the computer pro- 
gram. Variables in the model include collector slope and orientation, 
initial cost, cost of heating energy, economic life of the collector 
system, interest rate, annual cost escalation rate on heating energy, 
peak heating loads and local weather conditions. The hourly outdoor 
temperature and solar conditions are generated by a simulation 
model in the computer program. Output from the program includes 
life-cycle costs for collector systems of optional areas, costs, slopes 
and absorber types. 


3029 Fluid flow control strategies in flat-plate and evacuated 
tube collectors. Conway, T.M. (Colorado State Univ., Ft. Collins). 
pp 9.11-9.14 of In Proceedings of the 1977 annual meeting of the 
American Section of the International Solar Energy Society. 
Volume 1, Sections 1—13. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

The Colorado State University flat-plate liquid collector and 
the Corning evacuated tube collector are similar in that the thermal 
mass of the collecting fluid in contact with the solar absorbing 
surface is relatively small. This allows rapid temperature rises in the 
collector fluid when it is stagnant and makes the pump control 
timing critical. The control strategy depends both on the collector 
characteristics and the system configuration. The response and reli- 
ability of the collector fluid temperature sensor or an integrated solar 
radiation intensity sensor is most critical to proper control. The 
control strategy should maximize collection and minimize power 
expended in pumping. Formal control strategy optimization studies 
are planned following further experimental studies to define critical 
collector system parameters. The results of experimental studies are 
described. 


3030 Solar energy applications for heat-absorbing glass. De- 
minet, C. (Boeing Aerospace Co., Seattle). pp 12.6-12.8 of In Pro- 
ceedings of the 1977 annual meeting of the American Section of the 
International Solar Energy Society. Volume 1, Sections 1—13. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

There are commercially available glasses that transmit over 
70% of the visible part of the solar spectrum while absorbing nearly 
100% of the infrared. This unique, heat-absorbing property of such 
glasses has applications in solar energy utilization such as liquid 
collectors, air collectors, Trombe walls, and greenhouses, which are 
discussed. 


3031 Study of the differential spectral absorption flat-plate solar 
collectors. Cheung, A.; French, G. (South Dakota School of Mines 
and Tech., Rapid City). pp 12.14-12.18 of In Proceedings of the 1977 
annual meeting of the American Section of the International Solar 
Energy Society. Volume 1, Sections 1—13. Beach, C.; Fordyce, E. 
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(eds.). Cape Canaveral, FL; American Section of the International 
Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P1. 

An investigation of a transparent type window collector is 
presented. This window collector operates on the principle that 
different materials have different cutoff wavelengths. By choosing 
an appropriate working fluid, the collector can be made transparent 
to visible light and still absorb a major portion of the solar radiation. 
The overall solar energy transmitted and recovered is computed 
using the net radiation method. The angle of refraction and the 
reflection are determined by using the generalized Snell's and 
Fresnel's Laws. The analytical results indicate that, with water as 
the working fluid, overall recovery factors of 20 to 25% are possible. 
The results further indicate that the thermal efficiency of these 
window collectors can be made competitive with the common flat 
plate collector, if a working fluid with cutoff wavelength lower than 
water is used. 


3032 Air as a heat transfer medium. Stork, A. pp 231-250 of In 
Heating with sun. Vol. 2. Practical building engineering. Bossel, U. 
(ed.). Muechen, Germany, F.R.; DGS (1977). (In German) 

From 3. meeting of the Deutsche Gesellschaft fuer Sonnenen- 
ergie e.V. on heating with sun 2 - house technology under practical 
aspects; Muenchen, Germany, F.R. (3 - 4 Mar 1977). 

This article is a lecture on air as a heat transfer medium in 
solar power plants. It has to be considered, that ais can be heated up 
quickly but has only little storage capacity, with the result that large 
amounts of air are necessary for the transfer of heat. Apart from the 
most important fundamentals, standard values derived from practical 
experience and examples for the calculation of air heating systems 
are listed in this report. Principles are outlined for solar collectors 
having air as a heat transfer medium. Data on ‘air collectors’ give a 
survey of the latest state of engineering. 


3033 New development for economical use of solar energy. 
Scherber, W. Dornier-Post (Engl. Ed.); No. 1, 12-14(1977). (In 
German). 

The development of novel a/epsilon layers for photothermal 
energy conversion are reported on. With these layers, the efficiency 
of the solar collectors can be increased by 10% up to 100%, 
depending on the working temperature. In addition, a more simple 
frame construction can be chosen as there is no need for a cover 
plate. Within the framework of a test programme, the new collectors 
were subjected to a long-term trial. The results up to date are very 
satisfactory. 


3034 Solar energy converter with thermal energy storage equip- 
ment. Boeckmann, A. German(FRG) Patent 2,524,264/A/. 9 Dec 
1976. 49p. (In German). 

The solar converter consists of at least one conversion cell for 
the flow-through of two independent heat carriers, of which at least 
one may be liquid and the other a gas. Both heat carriers can supply 
the same intermediate collector or a different one. The conversion 
cell contains a sealed skin, which can take different levels depending 
upon the amount of liquid which flows through it or rather on the 
pressure of the liquid. Plans are given for the extraction of the heat 
from the collectors. A conventional auxiliary heater can be intergat- 
ed into the system. 


3035 Passive solar tracking system for steerable Fresnel ele- 
ments. Hitchcock, R.D. US Patent 3,986,021. 12 Oct 1976. Filed date 
24 Oct 1975. 6p. 

An angular tracking servo system is described for passive 
tracking of the sun. Solar radiation is used to control the attitude of a 
mirror element in an array of Fresnel reflectors. The array collects 
and focuses solar energy onto a high efficiency conversion device. 
The energy required to move the mirror element is supplied by a 
gear system which is attached through a pivot arm to a vertically 
moving float immersed in a chamber containing water. 


3036 Apparatus for the use of solar energy for cooking and 
heating purposes. Kuehnert, W. German(FRG) Patent 2,457,251/A/. 
24 Jun 1976. Sp. (In German). 

This deals with an additional registration to registration no. 
2446580, which is concerned with a device for the use of solar 
energy for cooking and heating purposes. On the one hand, the 
efficiency of the reflector is to be increased; for this purpose the pipe 
of the reflector is firmly joined to a revolvable shaft which is stored 
inside a wall consol and with the aid of pull-out supports, positioned 
in the lower part, so adjusted, that the sun rays hit the reflector as 
perpendicular as possible. Further, cooking with solar energy even 
at night or during days without sunshine should be possible; for this 
purpose a completely insulated hot water storage tank is built into 
the pipe system. 


3037 Storage aspects of thermic diode solar panels. Buckley, S. 
(Massachusetts Inst. of Tech., Cambridge). pp 141-145 of In Solar 
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energy storage subsystems for the heating and cooling of buildings. 
Lilleleht, L.U.; Beard, J.T.; Ilachetta, F.A. (eds.). New York; Ameri- 
can Society of Heating, Refrigerating, and Air Conditioning Engi- 
neers, Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

Thermic diode solar panel's are modular panel's which re- 
place the walls and roof of a building. These modular units are 
capable of changing their thermal conductivity as a function of 
weather and season. Conversely, during the summer the panels 
insulate from the sun while dissipating to the night sky. A functional 
schematic of the panel is shown which includes a thin layer of water 
next to the panel's outer surface and a thick layer of water next to 
the inner surface. A layer of insulation separates the two water 
layers such that the only heat flow from one layer to the other is by 
the convection of liquid through a control box. The control box is 
diagrammed and discussed. A prototype test panel is sketched. A 
computer simulation of a typical residential dwelling for an average- 
size family has evaluated the effectiveness of these solar panels. 
(MHR) 
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REFER ALSO TO CITATION(S) 2820, 2944, 2968, 2969, 3000, 
3011, 3037, 3911, 3912 


3038 Effects of phase-change energy storage on the performance 
of air-based and liquid-based solar heating systems. Morrison, D.J.; 
Abdel-Khalik, $.I. (Univ. of Wisconsin, Madison). pp 16.1-16.5 of In 
Proceedings of the 1977 annual meeting of the American Section of 
the International Solar Energy Society. Volume 1, Sections 14—25. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1977). 

_ From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P2. 

Simulation techniques are used to determine the performance 
of solar heating systems utilizing phase-change energy storage 
(PCES). Both air-based and liquid-based systems are investigated. 
Comparison is made between systems utilizing PCES in paraffin wax 
or sodium sulfate decahydrate and those using sensible heat storage 
in rock beds or water tanks. Variation of the solar-supplied fraction 
of the load with storage size, collector area, and loss coefficient is 
given for both systems in Madison and Albuquerque. It is shown that 
air-based systems of comparable performance require relative stor- 
age volumes of roughly 4 : 2 : 1;for rock bed, paraffin wax, and 
sodium sulfate decahydrate, respectively. The corresponding ratios 
for liquid-based systems with water tank storage are 2: 2: 1. On the 
basis of systems’ thermal performance, a storage size per unit collec- 
tor area of 7 to 25 kg/m? is recommended for both phase-change 
materials in both locations. 


3039 Efficiency of paraffin wax as a thermal energy storage 
system. Fong, A.D.; Miller, C.W. (Univ. of California, Berkeley). pp 
16.6-16.10 of In Proceedings of the 1977 annual meeting of the 
American Section of the International Solar Energy Society. 
Volume 1, Sections 14—25. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1977). 


From Solar world meeting; Orlando, Florida, USA (6 Jun 


1977) 

See CONF-770603—P2. 

A study of paraffin wax as a thermal energy storage medium 
was conducted to determine the performance of the wax as com- 
pared to water. The particular wax used, with 205 KJ/kg contained 
within a heat of fusion range extending from 45 C to 63 C, had a 
thermal energy storage capacity that was approximately 2.5 times 
greater than that of water in the same temperature range. Heat 
storage and heat removal tests yielded performance coefficients of 
0.5 to 0.6 in this region. This coefficient could be increased by an 
improved heat exchanger design. By studying the effect of different 
heat exchanger configurations, an improved design was determined 
which would increase the melting process. Cells, of aspect ratio 
(height/width) on the order of 1, were used to help enhance the 
convection heat transfer. 


3040 Gravel-filled trenches in earth for annual thermal energy 
storage. Blackshear, P.L.; Emerson, P.; Baliga, B.R.; Riaz, M. (Univ. 
of Minnesota, Minneapolis). pp 16.16-16.19 of In Proceedings of the 
1977 annual meeting of the American Section of the International 
Solar Energy Society. Volume 1, Sections 14—25. Beach, C.; For- 
dyce, E. (eds.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1977). 
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From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977 


See CONF-770603—P2. 

The use of gravel-filled trenches for annual thermal energy 
storage is analyzed via digital computer. These results are compared 
to the performance estimates given by the single blow model. 
Constraints of pressure drop, stability, and trench geometry are 
considered with respect to volumetric, first and second law efficien- 
cies. 


3041 Modeling underground storage in aquifiers of hot water 
from solar power systems. Tsang, C.F.; Goranson, C.B.; Lippmann, 
M.J.; Witherspoon, P.A. (Univ. of California, Berkeley). pp 16.20- 
16.24 of In Proceedings of the 1977 annual meeting of the American 
Section of the International Solar Energy Society. Volume 1, Sec- 
tions 14—25. Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; 
American Section of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 


See CONF-770603—P2. 

The feasibility of storing hot water from solar energy collec- 
tors in underground aquifers is explored. Using a numerical model 
for computing heat and mass flow in a three-dimensional water- 
saturated porous medium, three cases are studied: (a) daily storage, 
(b) seasonal storage with semi-annual cycles and (c) seasonal! storage 
with annual cycles. The hydrodynamic and thermal behaviors of the 
storage system are analyzed and illustrated. In all the cases studied 
the energy retrieval is found to be over 80%. 


3042 Dual phase annual cycle, index of application. Cerruti, D. 
(Texas Solar, Houston). pp 16.25-16.28 of In Proceedings of the 1977 
annual meeting of the American Section of the International Solar 
Energy Society. Volume 1, Sections 14—25. Beach, C.; Fordyce, E. 
(eds.). Cape Canaveral, FL; American Section of the International 
Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P2. 

The Dual Phase Annual Cycle (DPAC) is a hybrid system for 
heating and cooling buildings. DPAC is described, and a method for 
estimating the feasibility of using this system in a given region is 
outlined. This method results in a numerical Index of Application. 
Indices of Application for various cities in the U.S. are given. 


3043 Stability criteria for solar (thermal-saline) ponds. Elwell, 
D.L.; Short, T.H.; Badger, P.C. (Ohio Agricultural Research and 
Development Center, Wooster). pp 16.29-16.33 of In Proceedings of 
the 1977 annual meeting of the American Section of the Internation- 
al Solar Energy Society. Volume 1, Sections 14—25. Beach, C.; 
Fordyce, E. (eds.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 


See CONF-770603—P2. 

Maximization of solar (thermal-saline) pond performance re- 
quires detailed information on thermal stability limits for the particu- 
lar salt in use in the pond. The stability equations of Turner and 
Weinberger were used to calculate maximum thermal gradients that 
can be supported in sodium chloride stabilized systems under various 
conditions. Limited experimental tests have been made to determine 
the validity of these calculations. The general conclusion is that such 
systems should be stable up to a peak temperature of 100°C for a 
maximum salt concenration as low as 12 percent by weight. 


3044 Experimental investigation of the thermal performance of a 
two-compartment water storage tank. Lin, S. (Concordia Univ., Mon- 
treal). pp 17.1-17.5 of In Proceedings of the 1977 annual meeting of 
the American Section of the International Solar Energy Society. 
Volume 1, Sections 14—25. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 


See CONF-770603—P2. 

A water storage tank consisting of two compartments stacked 
vertically was experimentally investigated. The assembly operates as 
a temperature filter. Only when the water in the lower tank becomes 
hotter than that in the upper tank, can it enter the upper one. The 
main characteristic of the two-compartment water storage tank is 
that water in the upper tank is maintained at nearly a uniform 
temperature and always hotter than that in the lower tank. 


3045 Mass and energy transfer in a hot liquid energy storage 
system. Phillips, W.F.; Pate, R.A. (Utah State Univ., Logan). pp 
17.6-17.10 of In Proceedings of the 1977 annual meeting of the 
American Section of the International Solar Energy Society. 
Volume 1, Sections 14—25. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1977). 
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From Solar world meeting; Orlando, Florida, USA (6 Jun 
977). 

See CONF-770603—P2. 

A combined experimental and theoretical analysis of a hot 
liquid energy storage system is presented. The results show that the 
models which are presently being used to predict the stratification in 
a hot liquid storage tank are considerably in error. A new theoretical 
model is proposed which was found to give much better agreement 
with experimental data than the models currently being used. 


3046 Transient analysis of packed-bed thermal storage systems. 
Riaz, M. (Univ. of Minnesota, Minneapolis). pp 17.11-17.16 of In 
Proceedings of the 1977 annual meeting of the American Section of 
the International Solar Energy Society. Volume 1, Sections 14—25. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P2. 

An equivalence between single- and two-phase models of 
packed beds is established in which an effective heat transfer coeffi- 
cient including axial conductivity effects is introduced in the Schu- 
mann model and, correspondingly, an effective conductivity is used 
in the single-phase model that includes the air-rock heat transfer. 
Closed-form solutions for the responses produced by unit impulse, 
step, ramp, and arbitrary time-varying inlet air temperatures are 
obtained for the single-phase semi-infinite one-dimensional model. 
Plots of the step response portraying the motion and dispersion of 
the thermal wavefront separating the hot and cold zones of the bed-- 
the thermocline--are given for design purposes over a large range of 
space-time dimensionless variables. 


3047 ROCKBED: a computer program for thermal storage. 
Clark, J.A.; Nabozny, R.L.; Heetderks, J.H. (Univ. of Michigan, 
Ann Arbor). pp 17.17-17.20 of In Proceedings of the 1977 annual 
meeting of the American Section of the International Solar Energy 
Society. Volume 1, Sections 14—25. Beach, C.; Fordyce, E. (eds.). 
Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P2. 

The governing differential equations and their initial and 
boundary conditions describing the response of a rock-bed thermal 
storage system are approximated in finite-difference forms and incor- 
porated in the computer program ROCKBED. This program en- 
ables the temperature of both the solid (rock) and fluid (air) to be 
determined as a function of time and the distance along the bed. 
Other input design parameters include packing fraction of the solid 
material, heat transfer coefficient in the bed, fluid flow rate, size of 
bed and particles and the thermal properties of both fluid and solid. 
The program is valid for both the charging and discharging modes 
of operation and for arbitrarily time-varying inlet fluid temperatures 
in either operational mode. Energy/enthalpy integrals are incorpo- 
rated into the program which provide a continuous check on the 
thermal balances. Comparison of the results of the finite difference 
formulation with an exact analytical solution for time-varying inlet 
temperatures is given. 


3048 Numerical simulation of heat transfer in rock beds. Eshle- 
man, W.D. (Univ. of Florida, Gainesville); Baird, C.D.; Mears, D.R. 
pp 17.21-17.25 of In Proceedings of the 1977 annual meeting of the 
American Section of the International Solar Energy Society. 
Volume 1, Sections 14—25. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P2. 

The numerical model discussed was first conceived as a 
model for heat transfer from beds of fruits and vegetables, but has 
been modified to extend its use to beds of rock. Results from use of 
this model should enable the development of guidelines for the 
analysis and design of rock beds for storage and release of heat. A 
method is included for determining bed convective heat transfer 
coefficients. An example simulation is presented using simplified 
solar collector and load models. 


3049 Fundamental studies of direct contact latent heat energy 
storage. Edie, D.D.; Sandell, C.G.; Kizer, L.E.; Mullins, J.C. (Clem- 
son Univ., SC). pp 17.26-17.30 of In Proceedings of the 1977 annual 
meeting of the American Section of the International Solar Energy 
Society. Volume 1, Sections 14—25. Beach, C.; Fordyce, E. (eds.). 
Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P2. 
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Efficiencies of a heat of fusion energy storage system utilizing 
immiscible heat transfer are reported. In this device an immiscible 
fluid is circulated through an aqueous solution containing the phase 
change material. Heat is transferred by direct contact, eliminating 
the need for permanent heat exchange surfaces. Results of bench 
scale tests using a NazHPO, solution as the phase change material 
and a commercial hydrocarbon solvent as the immiscible fluid are 
presented. In order to predict the dynamic performance of the direct 
contact, as well as other latent heat storage systems, the solid growth 
rate of this and other phase change materials also is being studied. 
Crystal growth velocities are reported as a function of undercooling 
for Nae es 10H20, NaezHPO, . 7TH2O and NaezHPO, P 12H20. 
These growth velocities were determined in an apparatus specifical- 
ly designed to eliminate mass transfer resistance in the fluid bound- 
ary layer. 


3050 Ionic model for the systematic selection of chemical de- 
composition reactions for energy storage. Wentworth, W.E.; Batten, 
C.F.; Corbett, G.E.; Chen, E.C.M. (Univ. of Houston, TX). pp 18.1- 
18.4 of In Proceedings of the 1977 annual meeting of the American 
Section of the International Solar Energy Society. Volume 1, Sec- 
tions 14—25. Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; 
American Section of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 


See CONF-770603—P2. 

Energy storage cycles based on reversible, uncatalyzed 
chemical reactions are proposed and discussed. While tabulating 
thermodynamic properties, turning temperatures, and energy densi- 
ties of metallic salt decompositions, it was noted that the heat of 
reaction can be placed in an ordered array which suggested that 
there is an independent parameter associated with each metal ion and 
each anion which can be used to correlate the enthalpies of decom- 
position. An ionic model has been formulated to explain this data for 
the group IA and group IIA metal hydroxides, carbonates, and 
sulfates. The model allows estimation of unmeasured thermodynamic 
data required for the selection of energy storage cycles based on 
these reactions. 


3051 Rock properties for thermal energy storage systems in the 
0° to 500°C range. Pfannkuch, H.O.; Edens, M.H. (Univ. of Minneso- 
ta, Minneapolis). pp 18.5-18.9 of In Proceedings of the 1977 annual 
meeting of the American Section of the International Solar Energy 
Society. Volume 1, Sections 14—25. Beach, C.; Fordyce, E. (eds.). 
Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P2. 

Thermophysical properties of rocks depend strongly on their 
mineral composition, the storage temperature, and on the history of 
periodic temperature application (cycling). Long-term and large- 
scale rock bed thermal storage systems expect operating ranges 
between 200°C and 500°C, for which little and only scattered 
information is available. This paper presents a collection and critical 
review of experimental data from the literature on specific heat, 
thermal conductivity and diffusivity of representative rock forming 
minerals and dense (non-porous) rocks between ambient and 773°K, 
where the form of temperature dependency for thermal conductivity 
is K = B T/sup m/. 


3052 Energy storage-boiler tank: boiler design, materials com- 
patibility tests. Chubb, T.A.; Nemecek, J.J.; Simmons, D.E. (Naval 
Research Lab., Washington, DC). pp 18.10-18.11 of In Proceedings 
of the 1977 annual meeting of the American Section of the Interna- 
tional Solar Energy Society. Volume 1, Sections 14—25. Beach, C.; 
Fordyce, E. (eds.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P2. 

The energy storage-boiler tank is an energy storage device in 
which heat is stored as heat-of-fusion and in which heat transfer is 
effected by condensation and evaporation of a heat transfer fluid. An 
economizer-boiler and superheater have been designed for a 2 MWh 
storage tank. Calculations indicate that output steam temperature 
will drop 9°C as steam power output is increased from .15 to 0.3 
MW. Materials studies indicate that NaCl, KCl, MgCl eutectic is 
compatible with low alloy steel and aluminum if thoroughly dry. 
Heat transfer fluid m-terphenyl has been refluxed for 6-months 
without excessive change in boiling point in an oxygen-free Ne 
atmosphere. 


3053 Large-scale thermal energy storage using sodium hydrox- 
ide (NaOH). Turner, R.H.; Truscello, V.C. (Jet Propulsion Lab., 
Pasadena, CA). pp 18.12-18.15 of In Proceedings of the 1977 annual 
meeting of the American Section of the International Solar Energy 
Society. Volume 1, Sections 14—25. Beach, C.; Fordyce, E. (eds.). 
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Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P2. 

A technique employing NaOH phase change material for 
large-scale thermal energy storage to 900°F (482°C) is described; the 
concept consists of 12-foot diameter by 60-foot long cylindrical steel 
shells with closely spaced internal tubes similar to a shell and tube 
heat exchanger. The NaOH heat storage medium fills the space 
between the tubes and outer shell. To charge the system, superheat- 
ed steam flowing through the tubes melts and raises the temperature 
of NaOH; for discharge, pressurized water flows through the same 
tube bundle. A technique for system design and cost estimation is 
shown. General technical and economic properties of the storage 
unit integrated into a solar power plant are discussed. 


3054 Dual-medium thermal storage system for solar thermal 
power plants. Mitchell, R.C.; Morgan, G.R.; Unterberg, W. (Rock- 
well International, Canoga Park, CA). pp 18.16-18.20 of In Proceed- 
ings of the 1977 annual meeting of the American Section of the 
International Solar Energy Society. Volume 1, Sections 14—25. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P2. 

A new, low-cost thermal storage concept has been applied 
successfully to solar thermal power plants. A 2-year, first-phase 
project has just been completed to apply this concept to the ERDA 
10 megawatt electrical (MWe) pilot plant, and to subsequent com- 
mercial plants of 100 MWe and larger. Key results from this project 
are described, including design, construction, and successful testing 
of a 5 megawatt-hour thermal (MWht) storage subsystem, plus the 
preliminary design for the 10 MWe pilot plant thermal storage 
subsystem. 


3055 Heat storage tanks for solar heating systems. Wagner, G. 
(Viessmann K.G., Allendorf (Germany, F.R.)). pp 251-270 of In 
Heating with sun. Vol. 2. Practical building engineering. Bossel, U. 
(ed.). Muechen, Germany, F.R.; DGS (1977). (In German) 

From 3. meeting of the Deutsche Gesellschaft fuer Sonnenen- 
ergie e.V. on heating with sun 2 - house technology under practical 
aspects; Muenchen, Germany, F.R. (3 - 4 Mar 1977). 

The heat storage tank is a component of a solar heating 
system. In this report the problems of energy storage are examined. 
With regard to profitability, it has been found out that solar energy 
should only be used in an optimal way to heat service water because 
the profitability of solar heating systems is not yet ensured. Suitable 
heat storage tanks are described. 


3056 NSF role in solar thermal storage. Spuhler, H.A. (Nation- 
al Science Foundation, Washington, DC). pp 161 of In Solar energy 
storage subsystems for the heating and cooling of buildings. Lille- 
leht, L.U.; Beard, J.T.; lachetta, F.A. (eds.). New York; American 
Society of Heating, Refrigerating, and Air Conditioning Engineers, 
Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

Program solicitation by NSF is discussed briefly. (MHR) 


3057 Solar energy storage subsystems for the heating and cool- 
ing of buildings. Lilleleht, L.U.; Beard, J.T.; lachetta, F.A. (eds.). 
Contract NSF-G-AER-75-06713. New York; American Society of 
Heating, Refrigerating, and Air Conditioning Engineers, Inc. (1975). 
199p. (NSF-RA-N—75-041; CONF-750429—-). . 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

Twenty-five papers are included. Separate abstracts were 
prepared for twenty-four. One paper appeared previously as CONF- 
750429—1. Abstracts were prepared for eight working group re- 
ports. (MHR) 


3058 Thermal storage for solar heating and cooling. Telkes, M. 
(Univ. of Delaware, Newark). pp 17-23 of In Solar energy storage 
subsystems for the heating and cooling of buildings. Lilleleht, L.U.; 
Beard, J.T.; Iachetta, F.A. (eds.). New York; American Society of 
Heating, Refrigerating, and Air Conditioning Engineers, Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

Phase change, heat-of-fusion storage systems are discussed. 
The heat of fusion of several salt hydrate systems is shown. Results 
are presented from thermal cycling tests on sodium sulfate decahy- 
drate and disodium phosphate dodecahydrate. The results of several 
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tests on sodium thiosulfate pentahydrate are shown. Solar cooling 
and the economics of container heat exchangers are also discussed. 


(MHR) 


3059 Residential hot water solar energy storage. Pickering, E.E. 
(Stanford Research Inst., Menlo Park, CA). pp 24-37 of In Solar 
energy storage subsystems for the heating and cooling of buildings. 
Lilleleht, L.U.; Beard, J.T.; Iachetta, F.A. (eds.). New York; Ameri- 
can Society of Heating, Refrigerating, and Air Conditioning Engi- 
neers, Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

Hot water storage subsystem requirements are summarized. 
The types of residential construction are considered based on the 
form of the foundation and the effect on the type and location of the 
storage subsystem. The potential subsystems and applications are 
discussed by tank type: steel, aluminum, concrete, wood, fiberglass- 
reinforced plastic, vertical tanks from pipe sections, and others. Cost 
estimates are presented for the various types. (MHR) 


3060 Heat-of-fusion systems for solar energy storage. Lane, 
G.A. (Dow Chemical Co., Midland, MI); Glew, D.N.; Clarke, E.C.; 
Rossow, H.E.; Quigley, S.W.; Drake, S.S.; Best, J.S. pp 43-55 of In 
Solar energy storage subsystems for the heating and cooling of 
buildings. Lilleleht, L.U.; Beard, J.T.; Iachetta, F.A. (eds.). New 
York; American Society of Heating, Refrigerating, and Air Condi- 
tioning Engineers, Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

Literature was searched for organics, inorganics, and eutec- 
tics with a congruent melting point in the range of 10-90°C. Out of 
thousands of compounds and mixtures considered, 210 were selected 
for further consideration and laboratory evaluation. Selections were 
made on the basis of toxicity, corrosiveness, flammability, oxidizing 
capability, potential commercial availability and probable cost. 
These candidate materials have been narrowed to less than a score 
by laboratory investigations of freezing and melting behavior, super- 
cooling, heat of fusion, heat conductivity, volume change, stability 
and crystallization rate. A larger group of materials was identified 
which are suitable, except for the single fault of supercooling. This 
latter group should be useful for heat storage in bulk, e.g., in a 
storage tank where nucleation means can be provided. Encapsulation 
of these heat sink materials has been studied using polymeric matri- 
ces. When they are incorporated as an emulsion, an excessive 
amount of polymer is required, and supercooling behavior is accen- 
tuated. When a particular heat storage material is incorporated in a 
polymeric or metal foam matrix, an attractive architectural material 
can be obtained. However, the material tends to seep from the 
matrix upon melting. This can be controlled through macroencapsu- 
lation of the filled matrix. Macroencapsulation of the bulk heat sink 
material is also feasible. 


3061 Suspension media for heat storage materials. Chahroudi, 
D. (Massachusetts Inst. of Tech., Cambridge). pp 56-59 of In Solar 
energy storage subsystems for the heating and cooling of buildings. 
Lilleleht, L.U.; Beard, J.T.; lachetta, F.A. (eds.). New York; Ameri- 
can Society of Heating, Refrigerating, and Air Conditioning Engi- 
neers, Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429 

The requirements and current state-of-the-art for a heat stor- 
age material for solar space heating are reviewed. Suspension media 
for heat of fusion salts were developed and evaluated. Wood fibers 
were found to improve the performance greatly, and the cycle life of 
Glauber’s salt was extended to about three hundred cycles. 


3062 Corrosion characteristics of phase change material sys- 
tems. Venkatasetty, H.V. (Honeywell Corporate Research Center, 
Bloomington, MN). pp 65-67 of In Solar energy storage subsystems 
for the heating and cooling of buildings. Lilleleht, L.U.; Beard, J.T.; 
Iachetta, F.A. (eds.). New York; American Society of Heating, 
Refrigerating, and Air Conditioning Engineers, Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

Studies are being carried out on the compatibility of phase- 
change materials from the viewpoint of corrosion to containment. 
The techniques used are the high temperature gravimetry, electro- 
chemical cell current-potential measurements, and Auger electron 
spectroscopy. Results are shown for various steels in the eutectic 
LiCl-KCl. (MHR) 
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3063 Solar energy storage subsystem utilizing the latent heat of 
fusion of paraffin hydrocarbons: a progress report. Bailey, J.A.; Liao, 
C.K.; Guceri, S.1; Mulligan, J.C. (North Carolina State Univ., 
Raleigh). pp 75-84 of In Solar energy storage subsystems for the 
heating and cooling of buildings. Lilleleht, L.U.; Beard, J.T.; Ia- 
chetta, F.A. (eds.). New York; American Society of Heating, Refrig- 
erating, and Air Conditioning Engineers, Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

An analytical and experimental research program designed to 
assess the potential of a solar energy storage subsystem (thermal 
capacitor) utilizing the latent heat of fusion of paraffin hydrocarbons 
for the heating and cooling of buildings is described. An idealized 
model of a flat plate thermal capacitor based on uniaxial heat 
conduction with a change of phase and an absence of natural 
convection in the phase change material is assumed. An analysis of 
the model using the asymptotic expansion and Goodman techniques 
for the melting or freezing process is conducted and the analyses are 
used to generate data concerning the variation with time of the 
capacitor fluid outlet temperature and internal temperature distribu- 
tion for various capacitor inlet temperatures, mass flow rates, latent 
heats of fusion, effective thermal conductivities and capacitor sizes. 
Selected data are presented and discussed. Finally, an experimental 
system consisting of a prototype thermal capacitor, fluid flow con- 
trol unit and hydraulic system for the generation of performance 
data is described. 


3064 Two-component thermal energy storage material. Meha- 
lick, E.M.; Tweedie, A.T. (General Electric Co., Philadelphia). pp 
85-90 of In Solar energy storage subsystems for the heating and 
cooling of buildings. Lilleleht, L.U.; Beard, J.T.; Iachetta, F.A. 
(eds.). New York; American Society of Heating, Refrigerating, and 
Air Conditioning Engineers, Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

Effective storage of thermal energy requires a stable storage 
material with high heat capacity, high rates of heat transfer, and 
reasonable system size and cost. A thermal energy storage medium 
consisting of an encapsulated paraffin/water slurry meets these re- 
quirements and combines the advantages of the high heat capacity of 
a phase change material and the high heat transfer rate of a slurry. 
The feasibility of this concept was evaluated by subjecting samples 
of encapsulated paraffin/water slurries to simulated solar system 
environmental conditions which included thermal cycling, system 
temperature levels, and slurry flow agitation due to stirring and 
pumping action. The slurry’s thermal storage capacity as a function 
of capsule concentration levels was compared on a per unit volume 
basis with a water storage medium. Slurry compatibility with heat 
exchangers, valves and pumps was evaluated. A summary of the test 
program results is presented and the potential for application of this 
thermal storage concept is discussed. 


3065 Solar heat storage based on inorganic chemical reactions. 
Ervin, G. (Rockwell International, Canoga Park, CA). pp 91-95 of 
In Solar energy storage subsystems for the heating and cooling of 
buildings. Lilleleht, L.U.; Beard, J.T.; Iachetta, F.A. (eds.). New 
York; American Society of Heating, Refrigerating, and Air Condi- 
tioning Engineers, Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

A concept for solar heat storage at higher energy density than 
fusion heat methods is proposed. It is based on the heat of hydration 
of certain inorganic oxides, principally MgO and CaO, which form 
the hydroxides Mg (OH) and Ca(OH), respectively, as the result of 
hydration. The requirements and capabilities of this method of 
storage are summarized. A comparison of heat storage methods is 
given. Decomposition data is plotted. Hydration and dehydration 
data are given. (MHR) 


3066 Metal hydride systems for solar energy storage and con- 
version. Gruen, D.M.; Sheft, I. (Argonne National Lab., IL). pp 96- 
99 of In Solar energy storage subsystems for the heating and cooling 
of buildings. Lilleleht, L.U.; Beard, J.T.; Ilachetta, F.A. (eds.). New 
York; American Society of Heating, Refrigerating, and Air Condi- 
tioning Engineers, Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

An integrated system for energy storage and conversion using 
metal hydrides is presented. For solar energy applications, the metal 
hydride system is coupled to a solar concentrator such as the 
Argonne Compound Parabolic Concentrator (CPC). Use is made of 
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two metal hydrides (M:H and M2H) having heats of formation AM: . 


and AH2 such that AH: > AHo. Thermal energy storage densities of 
approximately 80,000 Btu/ft® are realizable with appropriate metal 
hydride systems. Furthermore, by choosing M2H appropriately, He 
decomposition pressures of 50 atm. can be reached at temperatures 
near 300°F which are expected to be achieved with CPCs now 
under construction. Thermal decomposition expansion engines are 
prepa to generate electricity (or refrigeration) making use of 
igh-pressure hydrogen gas. 


3067 Mathematical models of thermal storage. Klein, S.A. 
(Univ. of Wisconsin, Madison). pp 119-121 of In Solar energy 
storage subsystems for the heating and cooling of buildings. Lille- 
leht, L.U.; Beard, J.T.; lachetta, F.A. (eds.). New York; American 
Society of Heating, Refrigerating, and Air Conditioning Engineers, 
Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

The simulation of systems using solar energy was studied, 
such as a space- and water-heating system. A simulation model of a 
system is developed by interconnecting mathematical models of each 
of the system components, such as the collector, the heat exchanger, 
and the storage tank. A general simulation program has been devel- 
oped to simplify the interconnection of components and to solve the 
resulting system of algebraic and differential equations describing the 
thermal performance of a system. Mathematical models of both 
liquid and rock thermal storage have been formulated. (MHR) 


3068 Technical and economic feasibility of thermal storage sys- 
tems. Shelpuk, B. (RCA Corp., Camden, NJ). pp 126-128 of In Solar 
energy storage subsystems for the heating and cooling of buildings. 
Lilleleht, L.U.; Beard, J.T.; lachetta, F.A. (eds.). New York; Ameri- 
can Society of Heating, Refrigerating, and Air Conditioning Engi- 
neers, Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

The assessment of the technical and economic feasibility of 
candidate thermal storage systems is the objective of this study. The 
program to be pursued is described in terms of four tasks. Task I 
involves the assembly of all relevant data and analysis tools and the 
establishment of study guidelines. In Task II, an existing model for 
the collector and building load will be selected. Performance models 
for each of the candidate storage systems will be created. Task III 
will include the generation of actual performance and cost data for 
each of several candidate systems. Task IV includes feasibility rank- 
ing in terms of technology maturity, thermodynamic performance 
and economic factors. (MHR) 


3069 Energy storage activities at ERDA. Swet, C.J. (Energy 
Research and Development Administration, Washington, DC). pp 
159-160 of In Solar energy storage subsystems for the heating and 
cooling of buildings. Lilleleht, L.U.; Beard, J.T.; lachetta, F.A. 
(eds.). New York; American Society of Heating, Refrigerating, and 
Air Conditioning Engineers, Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

The thermal energy storage activities at ERDA which come 
under the Division of Conservation Research and Technology are 
discussed. The areas of electric power generation, and industrial, 
commercial, and residential applications are mentioned briefly. Some 
mention is made of other energy storage means: mechanical, electri- 
cal, chemical, and magnetic. (MHR) 


3070 Hot water storage systems group report. Szego, G.C. 
(InterTechnology Corp., Warrenton, VA). pp 165-166 of In Solar 
energy storage subsystems for the heating and cooling of buildings. 
Lilleleht, L.U.; Beard, J.T.; lachetta, F.A. (eds.). New York; Ameri- 
can Society of Heating, Refrigerating, and Air Conditioning Engi- 
neers, Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

The advantages and disadvantages of water as a storage 
media are discussed. It is suggested that the choice of storage 
systems should be based on life-cycle cost. Topics related to hot 
water storage systems to which ERDA might address its research 
resources are listed. (MHR) 


3071 Rock bed storage systems group report. Rogers, B.T. (Los 
Alamos Scientific Lab., NM). pp 167-168 of In Solar energy storage 
subsystems for the heating and cooling of buildings. Lilleleht, L.U.; 
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Beard, J.T.; Iachetta, F.A. (eds.). New York; American Society of 
Heating, Refrigerating, and Air Conditioning Engineers, Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

Results of discussions are presented on the following topics: 
state-of-the-art, user requirements and criteria, design procedures, 
size and other limitations, integration with building system, research 
and development recommendations, barriers to public acceptability, 
and additional topics raised by group. (MHR) 


3072 Phase change storage systems group report. Denton, J.C. 
pp 169 of In Solar energy storage subsystems for the heating and 
cooling of buildings. Lilleleht, L.U.; Beard, J.T.; Iachetta, F.A. 
(eds.). New York; American Society of Heating, Refrigerating, and 
Air Conditioning Engineers, Inc. (1975). 

From Workshop on solar energy a subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

The needs of the designer and implementer of solar heating 
and cooling systems employing phase change storage systems are 
considered in the following topics: state-of-the-art; user requirements 
and criteria; potential near-term acceptability; properties; fundamen- 
tal momentum, heat, and mass transfer; research, development, and 
demonstration problems; barriers to public acceptability; and envi- 
ronmental and societal impacts. (MHR) 


3073 Energy storage using building heat capacity group report. 
Rudoy, W. (Univ. of Pittsburgh). pp 170 of In Solar energy storage 
subsystems for the heating and cooling of buildings. Lilleleht, L.U.; 
Beard, J.T.; Iachetta, F.A. (eds.). New York; American Society of 
Heating, Refrigerating, and Air Conditioning Engineers, Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

The general approach was that the building is a solar collec- 
tor, heat storage, and solar trap system. The emphasis was on 
providing the data for implementation in the most convenient form. 
Needs and gt for future work and institutional problems 
were discussed. (MHR) 


3074 Long-term and seasonal storage group report. Davison, 
R.R. (Texas A and M Univ., College Station). pp 171-172 of In Solar 
energy storage subsystems for the heating and cooling of buildings. 
Lilleleht, L.U.; Beard, J.T.; Iachetta, F.A. (eds.). New York; Ameri- 
can Society of Heating, Refrigerating, and Air Conditioning Engi- 
neers, Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

Cost factors involved in long-term storage of solar heat are 
discussed for various methods of storage. Recommendations are 
made. (MHR) 


3075 Testing and evaluation procedures group report. Lorsch, 
H.G. (Franklin Inst. Research Labs., Philadelphia). pp 173 of In 
Solar energy storage subsystems for the heating and cooling of 
buildings. Lilleleht, L.U.; Beard, J.T.; Iachetta, F.A. (eds.). New 
York; American Society of Heating, Refrigerating, and Air Condi- 
tioning Engineers, Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

Discussion was focussed on the draft of the NBS report 
Performance Testing of Thermal Storage Subsystems. It was the 
unanimous opinion of the working group that such a standard is 
needed for the successful introduction of solar heating and cooling in 
buildings. The advantages and disadvantages of codifying a standard 
at this early stage of the development of solar technology are 
mentioned. Recommendations relative to the NBS report are dis- 
cussed. (MHR) 


3076 Analytical modeling group report. McCormick, P.O. 
(Lockheed Missiles and Space Co., Huntsville, AL). pp 174-176 of In 
Solar energy storage subsystems for the heating and cooling of 
buildings. Lilleleht, L.U.; Beard, J.T.; Iachetta, F.A. (eds.). New 
York; American Society of Heating, Refrigerating, and Air Condi- 
tioning Engineers, Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 
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The requirements for and use of models are discussed. Rec- 
ommendations for further work are included. An example is given of 
a subroutine for rock bed storage. (MHR) 


3077 Economic considerations group report. Newton, A.B. pp 
177 of In Solar energy storage subsystems for the heating and 
cooling of buildings. Lilleleht, L.U.; Beard, J.T.; Iachetta, F.A. 
(eds.). New York; American Society of Heating, Refrigerating, and 
Air Conditioning Engineers, Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

Since much energy may be saved by proper use of storage in 
both retrofit and new construction, it was urged that the ERDA 
program serve both types of installations. Responses to discussion 
topics are given. The point is made that lenders seem increasingly 
willing to allow a higher mortgage payment if it is offset by lower 
fuel and/or utility costs. The best criterion is the owner's monthly 
outlay for shelter: the sum of the mortgage payment, taxes and 
insurance, utilities cost, fuel cost, and $15 to $25 per month for 
maintenance. (MHR) 


GEOTHERMAL ENERGY 


REFER ALSO TO CITATION(S) 4063 


3078 (NTIS/PS—77/0560) Geothermal energy. Volume 2. 
May, 1975—April, 1976 (citations from the NTIS data base). Report 
for May 1975—April 1976, Smith, M.F. (National Technical Infor- 
mation Service, Springfield, Va. (USA)). Jul 1977. 195p. NTIS PC 
NO1/MF NO1. 

Federally-funded research on all aspects of geothermal 
energy and its development are contained in this collection. Hot-dry- 
rock systems, geothermal brines, magma systems, drilling, rock 
penetration, hydrology, and prospecting are studied. Electric power 
production, space heating, engineering, equipment, materials, corro- 
sion and process economics are also included. (This updated bibliog- 
raphy contains 190 abstracts, none of which are new entries to the 
previous edition.) See also NTIS/PS-76/0462, Geothermal! Energy. 
Vol. 1. 1964-1975. 


3079 (NTIS/PS—77/0563) Geothermal energy. Part 3. Tech- 
nology and general studes. Volume 3. 1976—July, 1977 (citations from 
the NTIS data base). Report for May 1976—July 1977. Smith, M.F 
(National Technical Information Service, Springfield, Va. (USA)). 
Jul 1977. 178p. NTIS PC NO1/MF NO1. 

The bibliography covers Government-sponsored research on 
geothermal energy conversion, power plants, heat extraction, space 
heating, and steam power plants. Studies on fluid flow, heat transfer, 
rock fracturing, computerized simulation, pressure and reservoir 
engineering are included. Reports on economics, legislation, technol- 
Ogy assessment, comparative evaluation with other energy sources, 
Government policies and planning are also cited. (This updated 
bibliography contains 173 abstracts, all of which are new entries to 
the previous edition.) 


3080 (NTIS/PS—77/0564) Geothermal energy. Volume 2. 
1975—April, 1976 (citations from the Engineering Index data base). 
Report for 1975—April 1976. Smith, M.F. (National Technical Infor 
mation Service, Springfield, Va. (USA)). Jul 1977. 175p. NTIS PC 
NO1/MF Nol. 

These citations of geothermal worldwide research are mainly 
concerned with energy assessment, prospecting, geology, and well 
drilling. Studies on heating, refrigeration, electric power generation, 
and steam heating are also included, along with reports on Govern- 
ment policies, environmental impacts, and engineering. (This updat- 
ed bibliography contains 169 abstracts, none of which are new 
entries to the previous edition.) 


3081 (NTIS/PS—77/0565) Geothermal energy. Volume 3. 
May, 1976—July, 1977 (citations from the Engineering Index data 
base). Report for May 1976—July 1977. Smith, M.F. (National 
Technical Information Service, Springfield, Va. (USA)). Jul 1977. 
180p. NTIS PC NO1/MF NO1. 

Citations from worldwide literature on geothermal energy 
conversion, feasibility, development and cost estimates are present- 
ed. Studies on geothermal exploration, drilling technology, fluid 
flow, convection, thermodynamics, heat extraction, and electric 
power plants are covered. Equipment, corrosion, reservoir engineer- 
ing and remote sensing are included. (This updated bibliography 
contains 173 abstracts, all of which are new entries to the previous 
edition.) 


GEOTHERMAL ENERGY 


RESOURCE STATUS AND ASSESSMENT 


3082 Geothermal heat: to what extent can it satisfy our energy 
hunger . Armstead, H.C.H. Chart. Mech. Eng.; 24: No. 6, 66-69(Jun 
1977). 

A review is provided of the possible reserves and use rates of 
fossil fuel resources. A brief discussion is presented of various 
alternate energy sources. The present state of geothermal energy 
exploitation throughout the world is described and the various 
classifications of geothermal fields (hyperthermal, semi-thermal, 
steam, hot water) are explained. Extension of access to geothermal 
heat through the development of hot-dry-rock technology is recom- 
mended and some suggestions are made relative to rock fracturing 
and dilation. The need for improved drilling techniques for deep, 
high temperature strata is emphasized. The use of geothermal energy 
in low enthalpy applications is described and some secondary bene- 
fits of geothermal power generation are summarized. 


NON-USA 
REFER ALSO TO CITATION(S) 3093 


3083 Role of geothermal heat in supplying energy for the future, 
Kertz, W.; John, K. (Technische Univ. Braunschweig (Germany, 
F.R.). Inst. fuer Hochspannungstechnik). pp 161-179 of In Energy 
supply of the future. Euler, K.J.; Scharmann, A. (eds.). Muenchen, 
Conmeny, F.R 

ankin 


., Thiemig (1977). (In German) 

d can so far make use of only a very small part of the 
huge reserves of geothermal energy. This is due to the fact that 
other energy sources are accessible more easily and with technol- 
ogies that are further developed. In the territory of the Federal 
Republic of Germany the use of geothermal energy to generate 
electricity will only be possible if we succeed in extracting heat 
economically from the hot rock deep beneath the surface. For 
current technology this does not seem to be an insoluble problem, 
but it is certainly not profitable. In the foreseeable future the use of 
geothermal energy will be restricted to areas of geothermal anoma- 
lies. Such areas are found at only a few places in the world. The 
direct use of geothermal heat for space heating and cooling, the 
production of drinking water, etc., is more desirable than its use for 
generation of electricity. The costs for transportation of thermal 
energy are, however, relatively high. 


3084 Subterranean hot water. Liu, M.; Ch'in, Y. K’o Hsueh Shih 
Yen; No. 6, 18-19(Jun 1976). (In ee 

Based on an introduction to the formation and distribution of 
subterranean hot springs, the wide distribution of such springs in 
China is reviewed, from the Eastern Sea to the Tsinghai-Tibet 
plateau, and the Ch’ang-pai Mountains to the Wan-ch'uan River, 
with temperatures ranging from 20°C to 100°C. Their widening 
utilization in power generation, textile and tanning industries, extrac- 
tion of chemical elements, irrigation and cultivation of good grain 
varieties is discussed. It is reported that there are 22 provinces, 
municipalities and autonomous districts involved in subterranean 
spring exploration, development and utilization. 


3085 Geothermal energy: lukewarm outlook (Britain), New Sci.; 
69: No. 992, 627(18 Mar 1976). 

Britain's geothermal resources will probably not make a sig- 
nificant contribution to the country’s energy supplies but a certain 
amount of potential is indicated. A tentative appraisal shows that the 
energy equivalent of about 4 million tons of coal may be available 
from geothermal sources by the year 2000. Some promising areas, 
particularly in Scotland, are completely unexplored. North Sea oil 
wells may provide a significant source of heat after the petroleum 
reserves are depleted. Other good prospects include Cornwall and 
the West Hampshire Basin. Cornwall alone may be capable of 
providing energy equivalent to 8 billion tons of coal. Various feasi- 
bility studies are now being considered in Britain and by the Europe- 
an Economic Community (EEC). 


3086 Geothermal resources of Japan. Sumi, K. Chigaku Zasshi; 
85: No. 4, 10-26(1976). (In Japanese). 

The characteristics of the geothermal resources of Japan are 
summarized, with particular attention being given to their geological 
distribution. Four major sources of geothermal energy are described: 
superheated steam/high enthalpy water in volcanic areas, low enth- 
alpy thermal water in sedimentary basins, hot-dry-rock, and volcanic 
heat. High enthalpy thermal waters are being most aggressively 
developed. These waters occur in a large volcano-tectonic depressed 
region which was formed during the Miocene. The depression is 
filled with Neogene volcanics (about 1-2 km thick) overlain by 
clusters of Quaternary volcanic cones. This structure provides the 
requisite features for maintenance of reservoirs as well as sufficient 
input of heat and water. National reserves of superheated steam and 
high enthalpy water are estimated at several TW/1000 years for 
wells less than 1.5 km deep. It is suggested that attempts be made to 
investigate deep seated features which may occur in the fractured 
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sedimentary strata of pre-Miocene age which underlie the volcano- 
tectonic depression. 


3087 Sudeten thermal waters. Dowgiallo, J. (Polska Akad. 
Nauk., Zahod. Nauk Geol.). Acta Geophys. Pol.; 26: No. 4, 617- 
643(1976). (In Polish). 

The occurrence, origins, and outlook for the exploitation of 
Sudeten thermal waters are described. These waters occur in forma- 
tions of Pre-Cambrian and Paleozoic age, and have been used in 
medicine and balneology for several centuries. Due to the heavy 
demand for these waters several deep boreholes were drilled at 
Cieplice, Ladek, and Velke Losiny, with excellent results. The 
temperature of naturally occurring surface waters rarely exceeds 
45°C at Cieplice. Waters from a relatively shallow (750 m) borehole 
at the same location had a temperature of 63°C. SiO. geothermo- 
metry indicates that deep waters have flowed at temperatures ex- 
ceeding 100°C. Geochemical and isotopic analyses of waters from 
several locations are given. Based on previous investigations, it is 
estimated that considerable geothermal potential exists throughout 
the Sudeten area, even though no major positive heat flow anomalies 
have been identified. Areas in which resources are likely to exist at 
depths of less than 2000 m are the Karakonosze granite and its 
metamorphic cover, the central Sudeten depression and Nysa 
Kiodzka Graben (Kudowa granite and metamorphics of the Bystr- 
zyckie and Orlickie Mountains), the Zlote Gory Mountains, the 
Sieznik Massif, the Hruby Jesenik Massif, and some areas of the 
Foresudeten Block. 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


3088 Unsteady flow of a compressible liquid in inhomogeneous 
porous substances: basic problem; base-reversal problem. Part II. 
Heeg, W. Z. Angew. Geol.; 23: No. 5, 246-249(1977). (In German). 

A numerical model of the basic problem of unsteady flow in 
inhomogeneous porous media involves multiple practical factors 
within a differential equation of variable structure. Solutions may be 
derived for both two- and three-dimensional cases. The initial 
boundary value problem, based on the Fourier heat conductivity 
equation, makes possible its application in practical situations, such 
as analysis of the heat flow around a shaft with an intricate lining or 
when making geothermal calculations. It may also be applied to two- 
dimensional inversion problems and provides values for immediate 
use. In the case of major changes of element lengths or other 
parameters (greater than 1:10), disadvantages exist for the ADI 
solution techniques. 


USA 
REFER ALSO TO CITATION(S) 3106 


3089 (NP—22003/2) Geothermal investigations in Idaho. Part 
2. An evaluation of thermal water in the Bruneau-Grand View area, 
southwest Idaho. Young, H.W.; Whitehead, R.L.; Hoover, D.B.; 
Tippens, C.L. (Geological Survey, Idaho Falls, Idaho (USA); Idaho 
Dept. of Water Resources, Boise (USA)). Jul 1975. 129p. TIC. 

With a section on a reconnaissance audio-magnetotelluric 
survey. 

The Bruneau-Grand View area occupies about 1,100 square 
miles in southwest Idaho and is on the southern flank of the large 
depression ia which lies the western Snake River Plain. The igneous 
and sedimentary rocks in the area range in age from Late Cretaceous 
to Holocene. The aquifers in the area have been separated into two 
broad units: (1) the volcanic-rock aquifers, and (2) the overlying 
sedimentary-rock aquifers. The Idavada Volcanics or underlying 
rock units probably constitute the reservoir that contains thermal 
water. An audio-magnetotelluric survey indicates that a large con- 
ductive zone having apparent resistivities approaching 2 ohm-meters 
underlies a part of the area at a relatively shallow depth. Chemical 
analysis of 94 water samples collected in 1973 show that the thermal 
waters in the area are of a sodium bicarbonate type. Although 
dissolved-solids concentrations of water ranged from 181 to 1,100 
milligrams per litre (mg/1) in the volcanic-rock aquifers, they were 
generally less than 500 mg/1. Measured chloride concentrations of 
water in the volcanic-rock aquifers were less than 20 mg/1. Tem- 
peratures of water from wells and springs ranged from 9.5° to 
83.0°C. Temperatures of water from the volcanic-rock aquifers 
ranged from 40.0° to 83.0°C, whereas temperatures of water from 
the sedimentary-rock aquifers seldom exceeded 35°C. Aquifer tem- 
peratures at depth, as estimated by silica and sodium-potassium- 
calcium geochemical thermometers, probably do not exceed 150°C. 
The gas in water from the volcanic-rock aquifers is composed 
chiefly of atmospheric oxygen and nitrogen. Methane gas (probably 
derived from organic material) was also found in some water from 
the sedimentary-rock aquifers. 
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3090 (NP—22003/5) Geothermal investigations in Idaho. Part 
5. Geochemistry and geologic setting of the thermal waters of the 
northern Cache Valley area, Franklin County, Idaho. Mitchell, J.C. 
(Idaho Dept. of Water Resources, Boise (USA)). Jul 1976. 54p. TIC. 
The thermal waters of the north-south trending graben struc- 
ture known as northern Cache Valley in southeastern Idaho were 
sampled during the summer and fall of 1973. Geologic and gravity 
data for the area indicate fault control for nearly all thermal water 
occurrences. Thermal-water discharges are generally restricted to 
the course of the Bear River with few known in areas away from the 
river. Spring deposits in the form of travertine may not be indica- 
tions of low temperature thermal waters because abundant limestone 
and dolomite make up the geologic framework. Much gas, believed 
to consist mostly of carbon dioxide, is being evolved from many of 
the springs. The hottest water is found near Battle Creek and Squaw 
hot springs approximately 4 kilometers northwest of the town of 
Preston. Metoric waters descend along fault planes, fractures, and 
fissures to depths at which they are heated by increasing rock 
temperatures (geothermal gradient of 5°C per 100 meters). Due to 
decreased density, the heated waters rise along the same or adjacent 
fault planes to the surface. The quartz equilibrium geochemical 
thermometer applied to the thermal water discharges indicates tem- 
ratures approaching 150°C may be encountered by deep drilling. 
Mixing models, based on quartz solubility, indicate higher aquifer 
temperatures than the quartz equilibrium thermometer, but chloride 
concentration vs. temperature plots are not linear. The sodium- 
potassium-calcium geochemical thermometer indicates higher tem- 
peratures than quartz equilibrium and mixing models. The thermal 
waters are higher in total dissolved solids (12,000 to 13,000 milli- 
grams per liter) than are known elsewhere in Idaho and represent 
potential pollution hazards should large scale withdrawal be attempt- 
ed. 


3091 (NP—22003/6) Geothermal investigations in Idaho. Part 
6. Geochemistry and geologic setting of the thermal and mineral waters 
of the Blackfoot Reservoir area, Caribou County, Idaho. Mitchell, J.C. 
(Idaho Dept. of Water Resources, Boise (USA)). Aug 1976. 54p. 
TIC. 

Geologic evidence of geothermal activity is abundant in the 
Blackfoot Reservoir area. The Intermountain Seismic Belt passing 
through the area coincides with a zone of high heat flow manifested 
by numerous thermal springs. A geothermal gradient of 1°C per 25 
meters has been reported for the area. Basalt flows less than 700,000 
years old exist west and south of the Blackfoot Reservoir. Gravity 
and magnetic data reveal a geologically very young volcanic col- 
lapse structure (caldera) or a mass of low density intrusive rocks 
near the center of the area. Rhyolite cones reportedly 100,0CO years 
old, thermal springs, spring deposits, and geyser activity indicate the 
presence of geothermal activity. An audio-magnetotelluric survey, 
conducted during 1973 indicated that shallow, low conductive zones 
do not exist in the survey area at a depth of less than 2 kilometers. If 
any geothermal reservoirs or aquifers exist in the area, they are 
probably very deep (greater than 2 kilometers). The silica geochemi- 
cal thermometers indicates that the thermal waters of the Blackfoot 
Reservoir area are not from high temperature reservoirs or aquifers. 
Higher temperatures were predicted by the sodium-potassium-cal- 
cium (Na-K-Ca) geochemical thermometers; however, in many cases 
active travertine deposition influenced the reliability of the caiculat- 
ed Na-K-Ca aquifer temperatures. Published estimates of geothermal 
gradient suggest these waters could be ascending from depths as 
shallow as | kilometer along normal faults closely associated with 
the springs. 


3092 (NP—22003/7) Geothermal investigations in Idaho. Part 

7. Geochemistry and geologic setting of the thermal waters of the 

Camas Prairie area, Blaine and Camas Counties, Idaho. Mitchell, J.C. 

= Dept. of Water Resources, Boise (USA)). Sep 1976. 5Op. 
IC. 


The thermal waters of the east-west trending intermontane 
basin making up the Camas Prairie area were sampled during.the fall 
of 1973. Average ground water temperature is 15°C (10°C above 
mean annual temperature). The thermal waters, chemically similar to 
thermal waters discharging from granitic rocks elsewhere in Idaho, 
have high pH, high Na/K and Na/Ca ratios, and high fluoride 
content. They are low in total dissolved solids (less than 365 mg/I), 
low in chloride, and exhibit relatively constant chloride/fluoride 
ratios and silica concentrations. Geochemical thermometers are in- 
terpreted to indicate that maximum aquifer temperatures in the 
Camas Prairie Basin are only about 100°C, although higher tempera- 
tures were predicted by the quartz equilibrium geochemical ther- 
mometer and mixing models. The Magic Hot Springs well, located 
near the north shore of the Magic Reservoir at Hot Springs Landing, 
is an exception to these general conclusions. These waters may be 
circulating to depths approaching 1,800 to 2,500 m along faults or 
fissures; or may be due to leakage from an aquifer or reservoir 
heated by a shallow heat source, related perhaps to the Holocene 
basalt flows south of Magic Reservoir. These waters are nearly 
neutral in pH, are much higher in dissolved solids, exhibit higher 
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chloride/fluoride, chloride/carbonate plus bicarbonate, and chlo- 
ride/sulfate ratios, and are, in general, chemically dissimilar to 
thermal waters elsewhere in the area. Temperatures predicted by 
——- thermometers are thought to indicate that Magic Hot 

prings well waters are ascending from an aquifer or reservoir with 
temperatures from 140° to 200°C. Temperatures in this range would 
be sufficient for application in many industrial processes, including 
power generation, should sufficient water be available. 


NON-USA 


3093 Some features in the distribution of magmatic, hydrother- 
mal and seismic activity in the area between the Balkanides and the 
Aegean arc. Petrov, P. (Geol. Inst., Sofia, BG). Geol. Balc.; 7: No. 2, 
99-116(Jun 1977). 

ie sequential development of volcanism in the Aegean area, 
south of the Balkanides, is evident. Mafics of Senonian (Upper 
Upper Cretaceous) age are characteristic of the Srednogorie zone, 
and the Rhodope massif is predominantly composed of Paleogene 
volcanics, grading to Neogene to the south. Neogene and Quaterna- 
ry extrusives are found in the Western Anatolides. Heat flow in- 
creases from north to south and hydrothermal resources are 
common. Contemporary hot springs increase in temperature and 
CO: content according to the same trend. Isotopic studies have 
shown that the S. Bulgarian thermal waters are meteoric in origin. 
Thermal springs of the Srednogorie reach temperatures of 70°C and 
those of the Rhodope massif 100°C. Boreholes on the island of 
Milos, drilled to a depth of 1163 m, have produced steam jets with 
temperatures in excess of 300°C. The Denisli-Kisil Dere (Turkey) 
geothermal region has produced high yield exploratory wells with 
steam temperatures in the neighborhood of 207°C. Geothermal 
power generating facilities are planned for this field. Surveys are 
being made of other geothermal areas in Western Anatolia (Gonen, 
Tuzla, Sahlili, Dikili, Gediz) with a view to development for power 
generation and space heating. The geochemistry and geological 
history of these hydrothermal systems is described. An overview of 
the tectonic setting and specific trends in mineralization and seismic 
activity in these areas is given. Maps are provided illustrating the 
ee aaa provinces, contemporary and paleo-hydrothermal mani- 
estations and the distribution and depth of earthquakes. 


3094 Tertiary, geology of the area between Obonai (Akita) and 
Hashiba (Iwate) in the hinterland of the active geothermal area. 
Ohguchi, T.; Michihiko, I. Akita Daigaku Kozangakubu Chika Shigen 
Kenkyushisetsu Hokoku; 44: 67-81(Mar 1977). (In Sepeneee). 

The Tertiary geology of the area between Obonai, Tawazako- 
Machi, Akita prefecture, and Hashiba, Shizukuishi-Machi, Iwate 
prefecture, is described. This area is part of what is known as the 
Green Tuff Region’ of Japan. It is important as the basis for several 
active geothermal areas, including Nyuto, Kakkonda and Hachiman- 
tai. This paper redefines the lowest green tuff formation (the Obonai) 
and establishes a new formation called Horikizawa. The Obonai is 
redefined as consisting only of altered andesites and volcanoclastics. 
The marine sediments overlying it, which were previously consid- 
ered to be part of it, are clearly separated by stratigraphic position 
and lithofacies. It was also concluded that the lower part of the 
Rentaki formation corresponds to the Obonai as newly defined. i he 
upper Miocene to Pliocene Tazawa’ formation of dacitic welded tuff 
contains two major unconformities which result in its being subdi- 
vided into Osawa, Tazawa and Ainaizawa formations in ascending 
order. The significance of these unconformities and the distribution 
of younger sediments may be of considerable magnitude in develop- 
ing the geological history of the area, particularly the active geother- 
mal area lying along the Ou Backbone Range. Thirty-five references 
are provided. 


3095 Estimation of the capacity of thermal water reservoir by 
chemical component variation. Watanuki, K. J. Jpn. Geotherm. Energy 
Assoc.; 1: No. 1, 21-25(Mar 1977). (In Japanese). 

The estimation of the capacity of thermal water reservoir was 
carried out by examining the variation of chemical components in 
the hydrothermal systems. The total amount of chloride ion dis- 
charge was plotted against the amount of discharged thermal water. 
Generally, the plot showed a critical point that was suggested by the 
change of the slope of the curve. From the data available, estimated 
values are as follows: 2.80 x 1071/min for Kaminoyama (Tsurukei 
No. 1), 1.2 x 10*1/min for Shuzenji, 4.9 x 10° 1/min for Gero and 1.5 
x 104m*/day for Obama hot spring, respectively. 


3096 Contribution to knowledge of the Euganeo-Berico hydro- 
thermal system. Piccoli, G. (Inst. Geol. Univ. Padua, IT); Dal Pra, 
A.; Sedea, R.; Bellati, R.; Di Lallo, E.; Cataldi, R.; Baldi, P.; Ferrara, 
G.C. Atti Accad. Naz. Lincei, Rend., Cl. Sci. Fis., Mat. Nat.; 11: No. 
8/2, 100-131(1973). (T). 

The physical and chemical characteristics.of thermal waters, 
relative to space and time, were determined and integrated into a 
model of hydrothermal systems. This was followed by detailed 
investigations of magmatic activity and more general studies of the 
relationship between magnetic and thermal phenomena in the 
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Earth’s crust. The area investigated included regions well beyond 
the boundaries of the geothermal field, as the origins of saline species 
in the thermal waters were sought. Previous isotopic studies of the 
waters which indicated a meteoric origin were confirmed. These 
studies demonstrated that the hydrothermal system is continuous, 
being divided into branches encompassing the Euganeo and Berico 
hills. The recharge zone for the system is located in the pre-Alps 
between Vicenza and Trento. The saline species appear to originate 
at great depth. The regional and local geological and hydrologic 
structure is described in detail. Data are provided for SiO2/tempera- 
ture, salinity/temperature, and Cl/temperature. A circulation model 
for the field is proposed and 43 references are given 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


REFER ALSO TO CITATION(S) 3089 


3097 (NTIS/PS—77/0561) Geothermal energy. Part 1. Explo- 
ration. Volume 3. May, 1976—July 1977 (citations from the NTIS 
data base). Report for May 1976—July 1977. Smith, M.F. (National 
Technical Information Service, Springfield, Va. (USA)). Jul 1977. 
108p. NTIS PC NO1/MF NO1. 

The bibliography cites Federally-funded research on geo- 
physical methods, such as electrical resistivity, seismology, magnetic 
anomaly and electromagnetic measurements in geothermal site 
survey determination. Studies on well logging, remote sensing, geo- 
chemistry, mineralogy, radioactivity, mapping, volcanism, and struc- 
tural geology are also cited. Criteria for location of geothermal areas 
are suggested in these abstracts. (This updated bibliography contains 
103 abstracts, all of which are new entries to the previous edition.) 


GEOPHYSICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 3096 


3098 (LBL—6325(Pt.1)) Telluric and D.C. resistivity tech- 
niques applied to the geophysical investigation of basin and range 
geothermal systems. Part I. The E-field ratio telluric method. Beyer, 
J.H. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Jun 1977. Contract W-7405-ENG-48. 143p. Dep. NTIS, PC A07/ 
MF AOl. 

A natural field electrical exploration technique, the E-field 
ratio telluric method is described. The method employs a collinear 
three-electrode array to measure successive electric field ratios as 
the array is leap-frogged along a survey line. The 0.05 and 8 Hz 
responses observed over numerous simple resistivity structures, 
based upon numerical modeling, are presented. From the model 
study it can be concluded that: the method is well suited for the 
rapid electricz.1 reconnaissance exploration of survey areas of several 
hundred square kilometers, in search of deep conductive targets such 
as might be associated with hydrothermal systems; the frequencies 
used for the model study (0.05 and 8 Hz) are appropriate to explora- 
tion in Basin and Range valleys, and afford a rudimentary means of 
depth discrimination. 


3099 (LBL—6325(Pt.2)) Telluric and D.C. resistivity tech- 
niques applied to the geophysical investigation of basin and range 
geothermal systems, Part II. A numerical model study of the dipole— 
dipole and Schlumberger resistivity methods. Beyer, J.H. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jun 1977. Con- 
tract — 221p. Dep. NTIS, PC A10/MF AO1. 

esis. 

A two-dimensional numerical model study and comparison of 
the polar dipole-dipole and Schlumberger resistivity arrays are pre- 
sented. A catalog of dipole-dipole and Schlumberger apparent resis- 
tivity pseudo-sections is presented. It is concluded that: for the 
Schlumberger array, data can be accurately interpreted only if the 
resistivity structure is horizontally layered, and conductive bodies 
having a depth of burial greater than their width are not observed; 
for the dipole-dipole array, complex anomaly patterns unrelated in 
appearance to the causative structure result from simple models; 
sg familiarity with model results is essential to interpretation of 
these data. 


3100 (LBL—6325(Pt.3)) Telluric and D.C. resistivity tech- 
niques applied to the geophysical investigation of basin and range 
geothermal systems. Part III. The analysis of data from Grass Valley, 
Nevada. Beyer, J.H. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jun 1977. Contract W-7405-ENG-48. 123p. Dep. 
NTIS, PC A06/MF AO1. 

Thesis. 

A detailed interpretation is presented of E-field ratio telluric, 
bipole-dipole resistivity mapping, and dipole-dipole resistivity data 
obtained in the course of geophysical exploration of the Leach Hot 
Springs area of Grass Valley, Nevada. Several areas are singled out 
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as being worthy of further investigation of their geothermal poten- 
tial. Comparison of the three electrical exploration techniques indi- 
cates that: the bipole-dipole resistivity mapping method is the least 
useful; the dipole-dipole resistivity method can be very useful, but is, 


for practical purposes, exceptionally expensive and difficult to inter- , 


pret; the E-field ratio telluric method can be a highly successful 
reconnaissance technique for delineating structures and relating the 
resistivities of different regions within the survey area. 


3101 (NP—22003/8) Geothermal investigations in Idaho. Part 
8. Heat flow study of the Snake River Plain :egion, Idaho. Brott, 
C.A.; Blackwell, D.D.; Mitchell, J.C. (Southern Methodist Univ., 
Dallas, Tex. (USA); Idaho Dept. of Water Resources, Boise (USA)). 
Sep 1976. 202p. TIC. 

The Snake River Plain of Idaho has recent lava flows and a 
large number of thermal springs and wells. A heat flow study was 
initiated which, together with available geological and geophysical 
information, allows a better definition of the geothermal resource 
and evaluation of the geothermal potential. Local geothermal 
anomalies were not the objects of this study and have not been 
studied in detail. The quality of the heat flow values obtained varies 
as interpretation was necessary to determine geothermal gradients 
for many of the holes which had disturbances. A major problem in 
determining the heat flow values is the lack of knowledge of the in 
situ porosity of the rocks. The heat flow values obtained for the 
Eastern Snake River Plain are from shallow wells (< 200 m), hence 
the heat flow there is low (< 0.5 HFU) because of the water 
movement in the Snake Plain aquifer. The anomalous regional heat 
flow pattern around the Snake River Plain, together with other 
geophysical and geological data, suggest the presence of a major 
crustal heat source. With the exception of the area of the Snake Plain 
aquifer, high geothermal gradients were found in all areas of south- 
ern Idaho (40 to 100°C/km). Temperatures hot enough for space 
heating can be found most anywhere in the Plain at relatively 
shallow depths (1 to 2 km). Temperatures hot enough for electrical 
power generation (200°C) can be found beneath southern Idaho 
almost anywhere at depths of 3 to 4 kilometers. The Plain is fault 
bounded and hot water circulating along the fault zones from depths 
can be a very important geothermal resource at shallow depths. The 
margins of the Plain have the highest heat flow values, are the most 
faulted, and have possibly the highest geothermal resource potential. 


3102 (SAN/1249—1) Utilization of seismic exploration technol- 
ogy for high resolution mapping of a geothermal reservoir. Final 
report. Goupillaud, P.L.; Cherry, J.T. (Systems, Science and Soft- 
ware, La Jolla, Calif. (USA)). Apr 1977. Contract EY-76-C-03-1249. 
59p. (SSS-R-—77-3176). Dep. NTIS, PC A04/MF AOl1. 

A seismic reflection survey using the “Vibroseis” technique 
and a combination of both compressional and horizontally polarized 
shear waves has been successfully completed over the East Mesa 
Geothermal Field. The interpreted results of the survey demonstrate 
that: (1) The compressional waves have the resolving power to 
detect anomalous conditions such as faults and fracture zones of 
critical importance in geothermal reservoir investigations. (2) The 
shear waves have penetrated to the target depth but the lower 
quality of the data, thus acquired renders its processing and interpre- 
tation more difficult and less reliable. However, it also contains 
information which may prove essential for lithological discrimina- 
tion, such as estimating the ratio V/sub P//V /sub S/ of the 
velocities. 


3103 Geothermal energy - application of shallow magnetotelluric 
methods to hydrogeological studies - hyperthermal waters of Chaudes- 
Aigues (Cantal-France), Dupis, A. (Centre de Recherches Geophysi- 
ques C.N.R.S., Garchy, FR); Gibert, J.P. C. R. Hebd. Seances Acad. 
Sci., Ser. D; 285D: No. 2, 139-142(11 Jul 1977). (In French). 

Artificially stimulated magnetotelluric prospecting methods 
were applied in the Chaude-Aigues area of Cantal, France. This area 
demonstrates surface manifestations of thermal waters. In the three 
examples provided, interpretations are given for the results of testing 
in a granite/micaceous schist contact, a mylonitized fault within a 
schistose outcrop, and a sill of microcrystalline granite within a 
schist formation. The frequencies utilized ranged from 15 to 164 
kHz. The technique was shown to be an excellent tool for the study 
of geological structure in igneous and metamorphic terrains, with a 
power of resolution fine enough to reveal subsurface fluid circula- 
tion. 


3104 Geothermal gradient in the inland region of the northeas- 
tern part of Akita prefecture, northeast Honshu. Ohguchi, T.; Nori- 
tomi, K.; Umenai, K.; Saito, K. Akita Daigaku Kozangakubu Chika 
Shigen Kenkyushisetsu Hokoku; 44: 53-66(Mar 1977). (In Japanese). 

Geothermal gradients in the northeastern part of Akita pre- 
fecture were determined, using data from 44 boreholes. The gradient 
was calculated by obtaining the difference between bottom-hole 
temperature and the near-surface isothermal plane (9°C at 30 m 
depth). The gradients varied between 2.2 to 10.8°C/100 m. The 
—— contour lines closely follow geological and gravitational 
eatures. High gradient areas are associated with volcanic, volcano- 
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clastic and mudstone members of the Hotakizawa and Senosawa 
formations. It was concluded that the gradient is primarily con- 
trolled by sediment thickness, lithology and hydrology. Studies were 
also made of the temperature recovery of wells flushed with various 
media. When flushed with water, the recovery time is 100 times 
greater than the flushing time. Flushing with viscous mud reduced 
the recovery time to about one sixth that required for water. 
Recovery time varied according to the length of the flushing period. 
In one borehole, measurement over a 13 h period showed that the 
recovery rate was about 2.3°C/h for the first 2 h, and about 0.05°C 
from 7-13 h. 


3105 Comparison of two electrical probing techniques. Keller, 
G. V. (Colorado School of Mines); Rapolla, A. JEEE Trans. Geosci. 
Electron.; 14: No. 4, 250-256(Oct 1976). 

Two electromagnetic survey techniques were applied to an 
area surrounding the crater of Kilauea volcano in Hawaii. The 
subject of the investigation was a conductive zone at a depth of 
about 1.0 km which is associated with geothermal heating. In one 
technique, the EM field was generated by passing current steps 
through a grounded wire transmitter. In the second, current steps 
were passed through an ungrounded loop. Detection at the receiver 
site was accomplished by measuring the vertical induction compo- 
nent with an ungrounded loop. Both methods accurately indicated a 
conductive layer at depth, but the grounded wire source proved 
more effective due to a slower field decay with distance. This 
enabled a larger area to be surveyed. 


3106 Geophysical study of the Clear Lake region, California. 
Chapman, R.H. Sacramento, CA; California Division of Mines and 
Geology (1975). 23p. (NP—22407). 

Results of geophysical studies in the Clear Lake region of 
California, north of San Francisco, have revealed a prominent, 
nearly circular negative gravity anomaly with an amplitude of more 
than 25 milligals (mgal) and an areal extent of approximately 250 
square miles and, in addition, a number of smaller positive and 
negative anomalies. The major negative gravity anomaly is closely 
associated with the Clear Lake volcanic field and with an area 
characterized by hot springs and geothermal fields. However, the 
anomaly cannot be explained by mapped surface geologic features of 
the area. Aeromagnetic data in the Clear Lake region show no 
apparent correlation with the major negative gravity anomaly; the 
local magnetic field is affected principally by serpentine. An electri- 
cal resistivity low marks the central part of the gravity minimum, 
and a concentration of earthquake epicenters characterizes the Clear 
Lake volcanic field area. The primary cause of the major negative 
gravity anomaly is believed to be a hot intrusive mass, possibly a 
magma chamber, that may underlie the Clear Lake volcanic field 
and vicinity. This mass may serve as a source of heat for the 
geothermal phenomena in the area. Other smaller gravity anomalies 
in the Clear Lake region are apparently caused by near-surface 
geologic features, including relatively dense units of the Franciscan 
Formation and less dense Cenozoic sedimentary and volcanic rock 
units. . 


GEOCHEMICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 3090, 3091, 3092 


3107 Some cristobalites and tridymites in geothermal area. Kim- 
bara, K. (Geological Survey of Japan, Kawasaki). J. Jpn. Geotherm. 
Energy Assoc.; 14: No. 1, 13-20(Mar 1977). (In Japanese). 

Cristobalite and tridymite as well as quartz occur commonly 
in altered rocks of a geothermal area. Two specimens of altered 
andesite, ST73111705 from Kagoshima Prefecture and HN74082431 
from Akita Prefecture, were studied. Both specimens have been 
completely replaced by a-crystobalite. The x-ray reflection lines of 
specimen ST73111705 are sharp, but those of specimen HN74082431 
are obscure. The lattice constants of cristobalite calculated by the 
least square method are as follows: ST73111705 a=4.983A, 
c=6.945A and HN74082431 a=4.989A, c=6.953A. Chemical com- 
position (recalculated value) of specimen ST73111705: SiO3? 93.96, 
TiO 0.61, AlkO3 1.49, Fe2zOs 0.30, FeO 0.03, MnO 0.00, CaO 0.12, 
MgO 0.02, NazO 0.32, K2O 0.09, P2Os 0.02, CO2 0.00, H2O* 1.64, 
H.O~ 1.40, Total 100.00%. 8-cristobalite is rarely found in intense 
silicified rocks of a geotheral area. Two specimens of altered ande- 
site, ST73120703 from Kagoshima Prefecture and HN74081919 from 
Akita Prefecture, were also studied. These two specimens have been 
completely replaced by a-tridymite in association with a small 
amount of cristobalite. The x-ray reflection lines of specimen 
$t73120703 are sharp whereas those of specimen HN74081919 are 
obscure. Chemical composition of specimen HN74081919: SiO. 
92.45, TiOz 1.01, AlkO3 0.90, Fe2O3 0.28, FeO 0.18, Fe tr., MnO tr., 
MgO 0.07, CaO 0.06, NasO 0.03, K2O 0.03, P2O; 0.03, S tr., SOs 
0.34, CO2 tr., HxO* 2.30, H2O~ 1.96, Total 99.64%. 


3108 Hydrogeochemical features of the thermal waters of the 
northeastern part of Azerbaijan and eastern Jordan. Keramova, R.A.; 
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Rashdan, D. Dokl. Akad. Nauk Azerb. SSR; 32: No. 12, 58-64(1976). 
(In Russian). 
Thermal springs north of the Greater Caucasus in northeas- 
tern Azerbaijan and in the foothills of eastern Jordan were compared 
on the basis of climatic, geographic, geological and geochemical 
factors. The water temperature of the Azerbaijani springs was 37.5- 
48.0°C and the Jordanian springs ranged from 32.0-59.5°C. Azerbai- 
jani springs had an output of 1.25 Mi/day and those in Jordan 
produced from 1.3 kl-1.0 Ml/day. The dissolved solids in Azerbaijani 
springs ranged from 0.7-1.3 g/1 as compared to 0.4-2.1 g/l in Jordani- 
an springs. Two major chemical associations were identified in 
Azerbaijan: (H2S-HCOs-Na) and (H2S,-HCO:;-NaSO.-Mg-Ca). 
Three associations were found in Jordanian waters: (H2S-HCOs;-Cl- 
CaSO,-Na-Mg), (H2S-Cl-HCOs3-CaSO,-Na-Mg) and H2S-Cl-SO,- 
NaHCOs-Ca). The thermal waters of Azerbaijan were more alkaline 
than those of Jordan. Both demonstrated the presence of dissolved 
Ne, CHs, CO2 + Oc, H2S, inert, heavy and light gases. The waters 
are enriched in CO. which flows to the aquifers through faults and 
which also results from high temperature reactions with carbonate 
rocks. Both regions studied are characterized by sedimentary car- 
bonates and all the springs are associated with faults. Trace elements 
present included F, Ti, and Sr in Azerbaijan and Br, Cu, Mn, Fe, Cr, 
Cd and Zn in Jordan. The moderately reducing conditions present 
prevent trace element migration in general. Those trace elements 
which do migrate are useful in detecting crypto-mineralizations, 
particularly copper and chrome deposits as well as non-oxidizable 
sulfide ores and rare metals. 


3109 Oxygen and sulfur isotopic composition of sulfate ions 
from mineral and thermal groundwaters of Poland. Cortecci, G. 
(Univ. di Pisa, IT); Dowgiallo, J. J. Hydrol; 24: 271-282(1975). 

The **O and *S contents of sulfate dissolved in mineral and 
thermal waters from the Carpathians, the Carpathian foredeep, the 
Sudeten mountains, and NW Poland were analyzed. The '*O com- 
position of the sulfate ions was compared to the D/H and '*O/'*O 
ratios of the waters. The oxygen and sulfur isotope compositions 
indicate that the sulfate ion is derived from bacterial metabolic 
activity. There was no correlation between the sulfate oxygen- 
isotope fraction and parameters such as depth, age, temperature, 
salinity, sulfate concentration, '*O fraction, or D fraction, except for 
sulfate-water pairs where the oxygen isotope fraction of the water 
was greater than zero. In that case, a positive correlation was found 
between the oxygen isotope fractions of sulfate ion and water, 
demonstrating a partial isotopic equilibration and excluding the 
possibility of admixture with recent meteoric water. The results of 
previous work by the junior author (1973) are reinterpreted in light 
of the new findings. 


EXPLORATORY DRILLING AND WELL LOGGING 


3110 (IDO— 10069) Raft River Geothermal Exploratory Hole 
No. 3. Shoopman, H.H. (comp.). (Reynolds Electrical and Engineer- 
ing Co., Inc., Las Vegas, Nev. (USA)). Jun 1977. Contract EY-76-C- 
08-0410. 47p. (NVO—-410-40). Dep. NTIS, PC A03/MF AOl1. 

Raft River Geothermal Exploratory Hole No. 3 (RRGE-3) is 
an exploratory hole with three directional legs, drilled to depths 
ranging from approximately 5,500 to 6,000 feet into intruded quartz 
monzonite basement rock of the Raft River valley of southeastern 
Idaho. The goal of the Raft River Geothermal R and D program is 
to determine the feasibility of developing and utilizing medium 
temperature (300°F) geothermal resources for power generation and 
nonelectrical applications. This well was drilled to provide data to 
further investigate and evaluate the geothermal reservoir, as well as 
to optimize the location of possible future resource and/or injection 
wells and to develop methods to reduce the cost of geothermal 
wells. The drilling and completion of RRGE-3 is described and the 
daily drilling reports, drill bit records, descriptions of the casing, 
cementing, logging and coring programs, and the containment tech- 
niques employed on RRGE-3 are included. 


3111 (SAN/1208—1) Test facility for well logging cables (in air 
at atmospheric pressure). (Systems, Science and Software, La Jolla, 
Calif. (USA)). 1 Feb 1977. Contract EY-76-C-03-1208. 17p. (SSS- 
R—77-3126). Dep. NTIS, PC A02/MF AO1. 

A system has been built to test, in air at ambient pressure, 
short sections of electromechanical cables which are potentially 
useful for geothermal well logging service. Electrical characteristics 
of the test cable are monitored while the cable is exposed to elevated 
temperature and tensioned in a manner simulating loading experi- 
enced by a typical well logging cable. Cable conductor resistance, 
dielectric resistance and capacitance are measured. The cable can be 
exposed to bending, simulating that which occurs when passing over 
sheaves or wound on or off a drum. Cable anchors are arranged to 
permit nearly 100 percent strength tensioning in the heated section. 
Electrical connectors are made at the unstrained ends at ambient 
temperature. The system can also be used to tension test cable 
terminations at elevated temperatures. 
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3112 Scanning electron micrographs of zeolites produced by 
hydrothermal alteration-an example in core from research drill hole 
Y1, Yellowstone National Park, USA. Honda, S.; Sasaki, K. Akita 
Daigaku Kozangakubu Chika Shigen Kenkyushisetsu Hokoku; 44: 1- 
16(Mar 1977). (In Japanese). 

The mode of occurrence of zeolites and other hydrothermally 
altered minerals from an exploratory drill core taken at Yellowstone 
National Park (well No. Y-1) are illustrated with scanning electron 
micrographs showing their morphology. The zeolites and their mor- 
phologies are typical of those produced by low-temperature diagene- 
sis of sediments rich in volcanic detritus, differing only in crystal 
size. The euhedral habits are also identical to those of large crystals 
found in the cavities of igneous rock. 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


3113 Surface disposal of geothermal brines. Morrison, R. 
Geotherm. Energy Mag.; 5: No. 8, 40-42(Aug 1977). 

Reinjection of geothermal brines is considered the most desir- 
able method of disposal. Until reinjection technology is further 
developed, disposal to evaporation or sedimentation ponds (lined or 
unlined) is a major method. Lagoon design is mentioned briefly. The 
deterioration of synthetic liners is pictured and discussed. The possi- 
bility of the chemical matrix of the effluents providing a natural, 
impermeable liner through the precipitation of elements from the 
liquids is described. (MHR) 


GEOTHERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 3121 


3114 (PB—269188) Energy accounting evaluation of several 
alternatives for hydropower and geothermal development. Batty, J.C.; 
Riley, J.P.; Grenney, W.J.; Bell, D.A. (Utah State Univ., Logan 
(USA). Utah Water Research Lab.). Jun 1976. Contract DI-14-34- 
0001-6046. 40p. (PRJER—031-1). NTIS PC A03/MF AOl1. 

Alternative management strategies for hydropower and geo- 
thermal development are myriad. The approach taken in this study is 
based on the notion of optimum deployment of finite resources. A 
legitimate question which this study has attempted to address is: 
Does the construction of large water management facilities, such as 
hydropower dams, which involve huge amounts of energy, concrete, 
and steel, constitute an efficient use of basic resources. An energy 
accounting analysis technique is proposed; and, using this procedure, 
energy resource inputs are examined and compared for specific 
hydropower dams and geothermal power plants. 


DESIGN AND OPERATION 


3115 (NP—22382) Otake Geothermal Power Generation Plant. 
(Kyushu Electric Power Co., Inc., Fukuoka (Japan)). [nd]. 8p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A02/MF AOl. 

The construction, ground facilities and operation of the Otake 
geothermal power plant are described. The Otake field is located in 
Oita prefecture, has a N-S orientation and covers about 4.8 km? It 
has a mean altitude of 1000 m above sea level. The wells produce 
about four times as much hot water as steam. The two phases are 
separated and the steam is transported to the turbines. Power output 
is about 79 million kWh/yr. The installation includes five wells with 
individual separators, 900 m of steam transport pipe, a turbine, a 
condenser, a cooling tower, a generator, and a primary coniiorgier. 


3116 (NP—22383) Geothermal generation and construction of 
Otake geothermal power plant. (Kyushu Electric Power Co., Inc., 
Fukuoka (Japan)). [nd]. 63p. (In Japanese). Dep. NTIS (US Sales 
Only), PC A04/MF AOI. 

The state of the art in geothermal power generation both in 
Japan and the rest of the world is described. Geothermal exploration 
techniques, drilling procedures, thermal cycles and materials are 
covered. The Otake geothermal power plant is described in terms of 
location, construction and operation. Chemical treatment of con- 
densed water is described. It is recommended that better techniques 
for geothermal exploration and well drilling be developed. 


3117 (NP—22385) Geothermal power generation plant: 13 MW 
Otake Geothermal Plant. (Mitsubishi Metal Corp., Tokyo (Japan)). 


[nd]. 11p. (In Japanese). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 


The 13 MW geothermal power generation plant at Otake 
geothermal field in Oita prefecture is described. Topics covered 
include wells, condensers, steam transport systems, turbines, vacuum 
pumps, cooling towers and controls. Geothermal power generation 
statistics are tabulated on a global scale. Development of the Otake 
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field was begun in 1949 but by 1953 only saturated steam had been 
produced and efforts were discontinued. After power generation 
systems utilizing hot water became technologically feasible the de- 
velopment was reinstituted. Kyushu Electric Power Co. and Mitsu- 
bishi Heavy Industries cooperated in one year of basic research and 
development of turbines, water separators and materials testing. 
Throughout 1966 preliminary testing of a system yielded excellent 
results and the plant is now on line. 


POWER PLANT SYSTEMS AND COMPONENTS 
REFER ALSO TO CITATION(S) 3122 


3118 (UCID— 17554) Detachable blade configurations for a 
total flow geothermal turbine. Beadle, C.W. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 12 Jul 1977. Contract W- 
7405-ENG-48. 38p. Dep. NTIS, PC A03/MF AOl1. 

The feasibility of using a simple tee-slot configuration to 
attach removable titanium turbine buckets to a geothermal turbine 
disk operating at 600 RPM is considered. A finite element stress 
analysis was utilized and a possible design configuration with maxi- 
mum tensile stresses of about 30,000 psi was found. Further reduc- 
tion in this stress level could be made by optimizing the blade-disk 
geometry. No consideration was given to dynamic stresses caused by 
vibration. 


GEOTHERMAL ENGINEERING 


DRILLING TECHNOLOGY AND WELL HARDWARE 
REFER ALSO TO CITATION(S) 2193 


3119 (LA—6906-MS) Planning, drilling, logging, and testing of 
energy extraction hole EE-1, Phases I and II. Pettitt, R.A. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Aug 1977. Contract W- 
7405-ENG-36. 69p. Dep. NTIS, PC A04/MF AOI. 

Energy Extraction Hole No. 1 (EE-1) is the second deep hole 
drilled into the Precambrian-age granitic rocks of the Jemez Moun- 
tains of north-central New Mexico. EE-1 was drilled to intersect a 
hydraulic fracture extending outward from near the bottom of 
previously drilled hole GT-2, thus completing the underground 
circulation loop required for the hot dry rock geothermal energy 
extraction experiment. Directional drilling techniques were used to 
intersect the fracture zone. In addition, high-temperature instrumen- 
tation and equipment development, hydraulic fracturing experi- 
ments, pressure-flow testing of the fracture systems, and fracture 
mapping and borehole-ranging technique activities were conducted. 
The drilling, logging, and testing operations in EE-1 are described. 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 


3120 (NTIS/PS—77/0562) Geothermal energy. Part 2. Corro- 
sion and equipment. Volume 3. May, 1976—July, 1977 (citations from 
the NTIS data base). Report for May 1976—July 1977. Smith, M.F. 
(National Technical Information Service, Springfield, Va. (USA)). 
Jul 1977. Sip. NTIS PC NO1/MF NO1. 

Citations of Government-sponsored research reports on cor- 
rosion and equipment studies related to geothermal energy are 
presented. Studies on pumps, turbines, drilling equipment, pipes, 
nozzles and well casings are covered, along with studies on materials 
including concretes, steels, and nonferrous alloys. Silica precipitation 
and scale formation on equipment are also cited. Performance of 
equipment in working fluids and brines and the chemical processes 
affecting performance are included. (This updated bibliography con- 
tains 46 abstracts, all of which are new entries to the previous 
edition.) 


3121 Materials trends in geothermal power plants. Yoshida, H. 
(Toshiba R and D Center, JP). Tetsu To Hagane; 63: No. 6, 142- 
154(May 1977). (In Japanese). 

An introduction to geothermal energy is provided, including 
descriptions of the structure of the Earth, mechanisms of heat 
generation, and methods of utilizing geothermal energy. The status 
of geothermal power generation in Japan and elsewhere as of 1977 is 
reviewed. Applications of excess thermal energy from geothermal 
power plants to diverse activities such as agriculture, forestry, and 
marine industries are described. The development or identification of 
materials suitable for use in the construction of power plants is a 
major factor in the evolution of the geothermal industry worldwide, 
as equipment is frequently exposed to hostile environments. The 
present state of the art in materials utilization is reviewed, with 
particular emphasis being placed on the stainless steels. The me- 
chanical and physico-chemical properties of these steels are exam- 
ined, especially with respect to their responses to corrosive and 
scale-forming fluids. Their application in transmission lines, turbines, 
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and heat exchangers is described and the results of short and long 
term testing are tabulated. Sixteen references are provided. 


3122 Deposition: the geothermal constraint. Gudmundsson, 
J.S.; Bott, T.R. Rugby, Eng.; Institute of Chemical Engineers (1977). 
20p. 


The world wide status of geothermal energy developments 
are reviewed and the opportunities for its utilization emphasized. 
Several different methods of recovering the energy contained in 
geothermal fluids are discussed briefly including: total flow systems, 
district heating, power generation, heat exchangers and desalination. 
The major obstacle in all applications appears to be the deposition of 
dissolved solids from the geothermal fluid onto surfaces. A discus- 
sion is presented of the relationship between underground and 
surface conditions on the solubility of dissolved salts and the effects 
upon utilization of the energy. Experimental work is outlined on the 
deposition of dissolved minerals from geothermal waters onto sur- 
faces particularly as it affects energy transfer. The fouling of heat 
exchanger surfaces is shown to follow a linear relationship with time 
for low velocities. At high flow rates the relationship appears to be 
asymptotic. 39 refs. 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 


3123 Inclination of flow rates of steam and hot water from 
Otake production wells, and the effect of reinjection. Onodera, S.; 
Masukawa, T.; Fukuda, M.; Aosaki, K. Nippon Kogyo Kaishi; 93: No. 
1069, 177-184(Mar 1977). (In Japanese with English abstract). 

Heat discharge from wells indicates two kinds of tendency, 
that is, one is in unchanged state by the reinjection, which applies to 
0-8 and 0-10, and the other is in increased state for 0-7, 0-9 and the 
total. The effect of reinjection on the production wells is that the 
steam rate from 0-7 is affected by R2, and hot water flow rate, 
dryness, enthalpy and heat discharge from the same well are subject 
to the influence of the reinjections, R1 and R2. In 0-9, steam flow 
rate and heat discharge show an increased state under the influence 
of reinjections, R1 and R2, which produce an effect upon hot water 
flow rate graph. In 0-10, steam and hot water rates, dryness and 
enthalpy are influenced by the reinjection, R2. The influence of 
reinjection, R1 and R2 occurs on the curves of steam and hot water 
flow rates, dryness, enthalpy and heat discharge for the total of 4 
production wells. Particularly, no influence of reinjection is obtained 
for 0-8 production well. The production capacity of geothermal 
energy for 4 wells is written as 0-9, 0-10, 0-8, and 0-7 in descending 
order. 3 refs. 


3124 Inclination of flow rates of steam and hot water from 
Otake production wells and effect of reinjection. Onodera, S.; Ma- 
sukawa, T.; Fukuda, M.; Aosaki, T. Nippon Kogyo Kaishi; 93: No. 
1069, 177-184(Mar 1977). (In Japanese). 

Observations have been conducted over a period of ten years 
of various production parameters at the wells of Otake geothermal 
field. Measurements have been recorded of steam and hot water flow 
rates, enthalpy, dryness fraction and thermal discharge. This data 
was collected both before and after the initiation of reinjection 
practices at the field and the data has been analyzed. The results 
show that reinjection has resulted in complex effects which differ 
from well to well and that different effects are produced from 
different reinjection wells. The results are presented and illustrated 
with graphs for the individual wells on which flow rate, thermal 
discharge, dryness fraction and enthalpy are plotted against time and 
reinjection well activity. 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 3119 


3125 (LA—6889-MS) Geothermal reservoir categorization and 
stimulation study. Overton, H.L.; Hanold, R.J. (Los Alamos Scientif- 
ic Lab., N.Mex. (USA)). Jul 1977. Contract W-7405-ENG-36. 62p. 
Dep. NTIS, PC A03/MF AO}. 

Analyses of the fraction of geothermal wells that are dry 
(dry-hole fraction) indicate that geothermal reservoirs can be fitted 
into four basic categories: (i) Quaternary to late Tertiary sediments 
(almost no dry holes); (ii) Quaternary to late Tertiary extrusives 
(approximately 20 percent dry holes); (iii) Mesozoic or older meta- 
morphic rocks (approximately 25-30 percent dry holes); and (iv) 
Precambrian or younger rocks (data limited to Roosevelt Springs 
where 33 percent of the wells were dry). Failure of geothermal wells 
to flow economically is due mainly to low-permeability formations 
in unfractured regions. Generally the permeability correlates in- 
versely with the temperature-age product and directly with the 
original rock porosity and pore size. However, this correlation fails 
whenever high-stress fields provide vertical fracturing or faulting, 
and it is the high-stress/low-permeability category that is most 
amenable to artificial stimulation by hydraulic fracturing, propellant 
fracturing, or chemical explosive fracturing. Category (i) geothermal 
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fields (e.g., Cerro Prieto, Mexico; Niland, CA; East Mesa, CA) are 
not recommended for artificial stimulation because these younger 
sediments almost always produce warm or hot water. Most geother- 
mal fields fit into category (ii) (e.g., Wairakei, New Zealand; Mat- 
sukawa, Japan; Ahuachapan, El Salvador) and in the case of Mt. 
Home, ID, and Chandler, AZ, possess some potential for stimula- 
tion. The Geysers is a category (iii) field, and its highly stressed 
brittle rocks should make this site amenable to stimulation by explo- 
sive fracturing techniques. Roosevelt Springs, UT, well 9-1 is in 
category (iv) and is a flow failure. It represents a prime candidate for 
stimulation by hydraulic fracturing because it has a measured tem- 
perature of 227°C, is cased and available for experimentation, and is 
within 900 m of an excellent geothermal producing well. 


DIRECT ENERGY UTILIZATION 


3126 Geothermic energy: hot-water heating mains in Iceland. 
Beck, K. Tiefbau; 2: 32-40(1975). 

In English, French and German. 

Husavik, Iceland, has some 300 homes heated by hot water 
produced by springs at a temperature of about 100°C. The springs 
are located about 20 km from the town and the water is transported 
in asbestos-cement pipes which are laid above ground and insulated 
with peat soil. The total demand satisfied by this source is 5 million 
kcal/h. Although heat losses in transport are high, the low capital 
cost of the system and non-existent expenses offset the technical 
objections. At Myvatn, steam is produced at about 230°C and is used 
to operate an electrical generator at a kieselgur factory. Hveragerdi 
utilizes spring water above 100°C for district heating and horticul- 
ture. After short term storage the water is passed through asbestos- 
cement pipes at 96°C. The entire town of Selfoss is district heated 
with water obtained from boreholes up to 700 m deep. Down-well 
pumps at a depth of 30 m are utilized. The water is produced at 86- 
88°C and is distributed through asbestos-cement mains. Although 
asbestos-cement mains are used in these areas, most of Iceland 
utilizes plastic jacketed, insulated steel mains which are more suit- 
able for traffic loads on lightly reinforced roads. Icelandic thermal 
waters are clean and in most cases are potable. This enables direct 
discharge to the environment after cooling, eliminating the need for 
return mains and further reducing the system costs. 


GEOTHERMAL DATA AND THEORY 


3127 Relationship between geothermics and seismology when 
interpreting the deep structure of the North German-Polish depression. 
Hodam, S. (Karl Marx Univ., DDR-701 Leipzig, DD). Z. Geol. 
Wiss.; 5: No. 5, 685-688(1977). (In German). 

Heat produced by radioactive decay within the Earth’s core 
and crust is reflected in the surficial heat flow. If the distribution and 
specific heat production of various rock types within the crust are 
known, it is possible to calculate geothermal gradients synthetically. 
As seismic measurements have provided good crustal profiles and 
heat production is known, it is possible to model the heat flow 
situation in the North German-Polish depression. The compensated 
distribution of heat flow anomalies shows a minimum in the region 
of the Ostelbe anomaly, which ranges from Pritzwalk to Bismar- 
Bucht. Calculations do not show a clear minimum. The decreased 
heat flow can be explained by fluctuations in strata thickness. It is 
believed that more than 50% of the heat flow results from horizontal 
inhomogeneities in the heat source distribution. The decreased heat 
flow within the Ostelbe anomaly is probably due to the area having a 
predominance of mafics, which strongly reduce heat flow. 


PROPERTIES OF MINERALS AND ROCKS 
REFER ALSO TO CITATION(S) 3107 


3128 Change of electrical resistivity of water saturated rocks 
with temperature. Noritomi, K.; Matsuoka, K. Akita Daigaku Kozan- 
gakubu Chika Shigen Kenkyushisetsu Hokoku; 44: 17-25(Mar 1977). 
(In Japanese). 

The electrical resistivity of water saturated rock was mea- 
sured over the temperature range of 20-250°C. Samples of altered 
rock from the Onuma geothermal field were tested as well as 
unaltered control samples. Below 80°C, an autoclave was used for 
evaporation suppression. Direct current galvanic and potential drop 
methods were used. The galvanic method proved useful only for 
relative measurements of low resistivity samples, due to polarization 
and current leakage. The conductivity of the rock was dominated by 
ionic conduction. Activation energy for dacite, fine sandstone and 
sandy tuff ranged from 01.-0.5 eV at low temperatures to 0.1-0.2 eV 
at high temperatures. In the rock samples from the geothermal field, 
an abnormal change in resistivity was found with increasing tem- 
perature. This was not noted in the control samples. Electrical 
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prospecting at Onuma field yielded a very low (3.0 ohm-m) resistiv- 
ity value for the reservoir. In the experiments, altered rock had a 
resistivity of 50 ohm-m at 200°C. Another worker had determined 
the reservoir water to have a value of 0.8 ohm-m at 220°C. Conse- 
quently, the low reservoir value may be due to saturation of the rock 
by the thermal water. 


ROCK-WATER-GAS INTERACTIONS 


3129 Volcanic influence on seawater at Heimaey. Olafsson, J. 
(Marine Res. Inst., Reykjavik, Iceland). Nature (London); 255: 138- 
141(8 May 1975). 

The 1973 eruption on Heimaey Island provided an excellent 
opportunity to observe the mobilization of elements resulting from 
the interaction of volcanics with seawater. During studies, measure- 
ments were made of salinity and temperature as well as of the 
concentrations of fluoride, silica, nitrate, manganese, iron, mercury, 
zinc and copper. The primary interaction was that of seawater and 
lava. It resulted in increased salinity and temperature and a high 
concentration of silicon in the surface layer. Samples which had high 
silicon contents also exhibited an enhanced fluoride:chlorine ratio. 
Enrichment in all species was found and numerous secondary corre- 
lations were determined. Results are presented in graphic and tabular 
form. Twenty-three references are provided. 


ISOTOPE AND TRACE ELEMENT STUDIES 
REFER ALSO TO CITATION(S) 3109 


3130 Hydrothermal plumes in the Galapagos rift. Weiss, R.F. 
(Scripps Institute of Oceanography, USA); Lonsdale, P.; Lupton, 
J.E.; Bainbridge, A.E.; Craig, H. Nature (London); 267: 600-603(16 
Jun 1977). 

Conclusive measurements of modified seawater discharged 
from fissures in young simatic crust as buoyant hydrothermal plumes 
are reported. The plumes were measured along the axis of the 
Galapagos rift. No hydrothermal activity was noted away from the 
central axis. The plumes were characterized by *He/‘He ratios of 
double the atmospheric norm, as well as by radon anomalies and a 
slight decrease in real time light transmissivity. Sampling methods 
and interpretive techniques are detailed and 14 references are pro- 
vided. 


TIDAL POWER 
REFER ALSO TO CITATION(S) 4063 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 2895 


TIDAL POWER PLANTS 


REFER ALSO TO CITATION(S) 2895 


WAVE ENERGY CONVERTERS 


3131 Wave motor comprised of a submerged floating network of 
chambers formed by walls permitting variable geometry. Tornkvist, 
R.E.A. US Patent 4,036,563. 19 Jul 1977. Priority date 5 Feb 1974, 
Finland. 6p. 

A wave energy transformer for transformation of wave 
energy into pressure energy of water in a pipe system is described. 
The transformer consists of a submerged space network of chambers 
at least partially closed by walls pivoted to adjacent walls. The walls 
are deformable due to the action of the waves. At least two of said 
deformable walls in each chamber are connected to at least one 
pumping means for pumping water into said pipe system owing to 
the deformation of said walls. 8 claims, 12 figs. 


3132 Energy from sea waves: a contribution to the energy 
supply. Behrendt, V. Meerestechnik; 8: No. 2, 37-42(Apr 1977). (In 
German). 

Technical systems for the utilization of wave energy must 
always be developed with a view to one single or a few possible 
applications for the generated secondary energy. This approach will 
permit a system to be found which can be matched in optimum 
degree to the primary energy source, the wave, and also promises 
maximum utilization of the generated secondary energy. Because of 
the technical problems still to be solved, it is assumed that wave 
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energy converters will in the first instance attain only regional 
significance as energy suppliers. The fact that precisely the highly 
developed countries should apply their technical knowledge to the 

development of such wave energy converters, including storage and 
energy transmission systems, holds true for the Federal Republic of 
Germany in particular. Even though such appliances could hardly 
be employed in countries such as Germany, they would nevertheless 
be extremely suitable for use in many countries of the Third World. 


WIND ENERGY 


REFER ALSO TO CITATION(S) 2818, 4063 


3133 (NTIS/PS—77/0399) Wind power (citations from the 
NTIS data base). Report for 1964—Apr 1977. Hundemann, A.S. 
(National Technical Information Service, Springfield, Va. (USA)). 
Jun 1977. 258p. NTIS PC NO1/MF NOl. 

The feasibility, use, and engineering aspects of wind power 
and windmills are discussed in these citations of Federally-funded 
research reports. Abstracts primarily cover the use of wind power 
for electric power generation and wind turbine design and perfor- 
mance. General studies dealing with comparative analyses of wind 
power and alternative energy sources are included, as are energy 
storage devices which can be used in these systems. (This updated 
bibliography contains 253 abstracts, 101 of which are new entries to 
the previous edition.) 


3134 (NTIS/PS—77/0400) Wind power (citations from the En- 
gineering Index data base). Report for 1970—Apr 1977. Hundemann, 
A.S. (National Technical Information Service, Springfield, Va. 
(USA)). Jun 1977. 157p. NTIS PC NO1/MF NO1. 

Windmill and wind power feasibility, use, and engineering are 
discussed in these citations of worldwide research. Abstracts primar- 
ily cover the use of wind power for electric power generation and 
wind turbine design and performance. General studies dealing with 
the use of wind power in developing countries and comparative 
analyses of wind power and alternative energy sources are included, 
as are studies on energy storage systems. (This updated bibliography 
contains 150 abstracts, 76 of which are new entries to the previous 
edition.) 


AVAILABILITY (CLIMATOLOGY) 
REFER ALSO TO CITATION(S) 2839, 3146, 3151, 3152 


3135 (UCRL—79896(Rev.1)) Numerical and measurement 

methods of wind energy assessment. Hardy, D.M. (California Univ., 

Livermore (USA). Lawrence Livermore Lab.). Aug 1977. Contract 

atti 19p. (CONF-770921—3). Dep. NTIS, PC A02/ 
F AOl. 

From 3. biennial wind energy conversion systems conference; 
Washington, District of Columbia, USA (19 Sep 1977). 

The Lawrence Livermore Laboratory (LLL) is engaged in a 
quantitative study of wind energy—its magnitude and its vari- 
ations—as a part of the Federal Wind Energy Program. Attention is 
given to hilly or mountainous regions, where terrain strongly effects 
the near-surface air-flow. Many parts of the Nation can be classed as 
mountainous, including the Pacific Coast, Rocky Mountain and New 
England regions. Complex terrain results in dramatic increases or 
decreases in wind speed that make wind energy assessment in these 
areas especially difficult. The complete methodology is systematic 
and should prove useful in all mountainous regions in providing a 
cost-effective documentation of the wind resource. 


3136 Four probability densities (Log-Normal, Gamma, Weibull, 
and Rayleigh) and their application to modelling average hourly wind 
speed. Kaminsky, F.C. (Univ. of Massachusetts, Amherst). pp 19.6- 
19.10 of In Proceedings of the 1977 annual meeting of the American 
Section of the International Solar Energy Society. Volume 1, Sec- 
tions 14—25. Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; 
American Section of the International Solar Energy Society (1977). 


From Solar world meeting; Orlando, Florida, USA (6 Jun 


See CONF-770603—P2. 

Four probability density functions (the Log-Normal, the 
Gamma, the Weibull, and the Rayleigh) and procedures for estimat- 
ing the parameters of each density function are described. The 
models are then used to describe average hourly wind speed for 
selected months at Mt. Tom, Holyoke, Massachusetts. Chi- ~square 
goodness of fit tests are then conducted to determine the appropri- 
ateness of each model. The results indicate that the Gamma and the 
Weibull density functions are more appropriate models for the 
description of average hourly wind speed. 


1977) 
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3137 Examination of small wind electric systems in Michigan. 
Haack, B.N. Ann Arbor, MI; Univ. of Michigan (1977). 223p. 
University Microfilms Order No. 77-18,014. 

Thesis (Ph. D.). 

This study examines the use of small wind powered gener- 
ators for supplying electricity to individual households in Michigan. 
The primary interests in this study were to (1) gain a better under- 
standing of the performance of a small wind system under typical 
conditions, (2) determine how that performance is influenced by 
component variations in the technological, consumptive, and mete- 
orological subsystems, and (3) explore several methods for evaluat- 
ing these systems including an economic evaluation, an energy 
analysis, and an assessment of relative environmental impacts. A 
computer operated simulation model of a small wind electric system 
was constructed for use as the basic methodological tool in this 
study. Components included in this model were wind speed observa- 
tions collected at Michigan first order meteorological stations, resi- 
dential electrical consumption data from sampled Michigan house- 
holds, and characteristics of commercially available and develop- 
mental equipment including aerogenerators, storage devices, and 
electrical inverters. 


ECONOMICS 


3138 Use of wind power by electric utilities. Davitian, H. 
(Brookhaven National Lab., Upton, NY). pp 19.1-19.5 of In Proceed- 
ings of the 1977 annual meeting of the American Section of the 
International Solar Energy Society. Volume 1, Sections 14—25. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P2. 

The maximum power that can be practically extracted from 
the wind is roughly 1 - 3 x 10’* KWh/year; i.e., in the range of 
current U.S. electricity consumption. Two characteristics of wind 
machines are particularly problematical from a utility perspective: 
variations in Output and the small size of the machines. Currently 
available estimates for the costs of producing and installing machines 
are in the range of $500 to $700/KW for the 100th machine pro- 
duced. The value of wind machines to utilities will be in this range in 
some parts of the U.S., given expected increases in fuel costs. This 
preliminary analysis of the economics of wind power indicates a 
promising potential for regions of the U.S. with high wind power 
availability and high fuel costs. 


3139 Cost-effective electrical power generation from the wind. 
Todd, C.J.; Eddy, R.L.; James, R.C.; Howell, W.E. (Bureau of 
Reclamation, Denver). pp 19.25-19.29 of In Proceedings of the 1977 
annual meeting of the American Section of the International Solar 
Energy Society. Volume 1, Sections 14—25. Beach, C.; Fordyce, E. 
(eds.). Cape Canaveral, FL; American Section of the International 
Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P2. 

Wind Energy Conversion Systems (WECS) now being devel- 
oped are expected to be able to provide large amounts of electrical 
energy at selected windy sites at costs competitive with energy from 
new coal and nuclear power piants. WECS and hydroelectric facili- 
ties for storage connected to the same large-scale transmission grids 
are expected to put large energy resources within reach of load 
centers up to 2000 km from the wind sites. Diversity of wind sites 
reduces the cost of storage required to smooth fluctuations in wind 
energy. Transmission from the best sites to load centers is expected 
to be preferable to local generation from the wind and sun at inferior 
sites. All elements of the integrated system are within the present 
state of the art. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 2842, 2895 


3140 (COO/2846-—76/1) TV and FM interference by wind- 
mills, Final report, 1 January 1976—21 December 1976. Senior, 
T.B.A.; Sengupta, D.L.; Ferris, J.E. (Michigan Univ., Ann Arbor 
(USA). Radiation Lab.). Feb 1977. Contract EY- 76-S-02-2846. 169p. 
Dep. NTIS, PC A08/MF AOl1. 

A preliminary but wide ranging investigation of the effects of 
a horizontal axis windmill on the reception of TV and FM signals in 
its vicinity is described. It is shown that the rotating blades produce 
a time varying amplitude modulation of the total signal received, and 
that for an antenna so located as to pick up the specular or forward 
scattering off the blades, the modulation can produce severe distor- 
tion of the video portion of a TV signal reproduction. The distortion 
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is worst at the higher frequencies, and therefore poses more of a 
problem at UHF than at VHF. No interference to the audio signal 
nor to any FM transmission has been observed. Based on laboratory 
studies as well as field tests, a modulation level has been established 
at which the video interference is judged “severe” (or objection- 
able), and this threshold of interference is substantially independent 
of the primary field strength. A theory has been developed to 
compute the interference zone about a windmill for any given TV 
transmitter, and the results are in good agreement with those ob- 
tained from field tests using the operational windmill at the NASA 
Plum Brook Facility. 


WIND ENERGY ENGINEERING 


APPLICATIONS 
REFER ALSO TO CITATION(S) 2943, 3137 


3141 (ERDA/NSF/00833—75/1) Wind-powered aeration for 
remote locations, Final report, March 15, 1975—August 31, 1976. 
Schierholz, P.M.; Somervell, W.L. Jr.; Babcock, W.; Hartel, R.; 
Timbre, K. (Colorado Div. of Wildlife, Fort Collins (USA); Colora- 
do State Univ., Fort Collins (USA)). Oct 1976. Contract NSF-G- 
AER-75-00833. 152p. Dep. NTIS, PC A08/MF AOl1. 

Wind-powered aerators were installed and operated at three 
fish winterkill lakes and at a sewage lagoon. A wind-powered 
aerator is a system that converts the energy in the wind directly into 
compressed air which can be used in an aeration process. No 
auxiliary energy storage is required in that the lake acts as a storage 
device for the oxygen. None of the lakes where wind-powered 
aerators were installed experienced fish winterkill during the 1975— 
1976 winter. Wind-powered aeration shows promise for increasing 
sewage lagoon capacity only under severe weather conditions. The 
most desirable wind-powered aerator would be an American Wind 
Turbine driving a rotary blower mounted on a single pole tower. 
The winds are of sufficient strength and frequency for wind- 
powered aeration in northeastern Colorado and southeastern Wyo- 
ming, between the Front Range and the Continental Divide. 


3142 (PB—259304) Wind powered aeration for remote loca- 
tions. Progress report 15 Mar 1975—15 Mar 1976, Schierholz, P.M.; 
Somervell, W.L. Jr.; Babcock, W.; Hartel, R.; Watson, K. (Colorado 
State Univ., Fort Collins (USA). Dept. of Agricultural Engineering). 
Apr 1976. Contract NSF-AER75-00833. 74p. NTIS, PC A04/MF 
AOl. 

Prepared in cooperation with Colorado Div. of Wildlife, 
Denver. 

This report concerns the use of wind power directly to 
compress air to increase oxygen levels in polluted rivers and lakes 
subject to winter-kill. A prime advantage may be using the water for 
storage of oxygen eliminating requirements for energy storage such 
as batteries. Three sites are proposed for the installation of wind 
powered systems. One is a lake chosen on the high plains for ease of 
access, another is a high mountain lake subject to winter-kill and the 
third is a high plains river with pollution problems. (GRA) 


TURBINE DESIGN AND OPERATION 


3143 (PB—263749) Vortex augmentor concepts for wind energy 
conversion, Progress report, May—November 1975. Sforza, P.M. 
(Polytechnic Inst. of Brooklyn, N.Y. (USA). Dept. of Aerospace 
Engineering and Applied Mechanics). Jan 1976. 65p. NTIS PC A04/ 
MF AOl. 


A progress report on research, design, and development of 
aerodynamic devices which can concentrate and augment natural 
winds is presented. The keystone element is the generation and 
control of discrete vortices of high kinetic energy density by the 
appropriate interaction of suitably designed aerodynamic surfaces 
with natural winds of low kinetic energy density. Properly designed 
turbines would be utilized to transform the energy in this compacted 
field to useful shaft work. This idea is termed the vortex augmentor 
concept (VAC). Two major goals are described: (1) Evaluation and 
assessment of the VAC for wind energy conversion applications; and 
(2) Construction and operation of a small-scale outdoor test model. 
Each task objective is reviewed so that a description of progress to 
date as well as anticipated activities for the remainder of the pro- 
gram is presented. 


3144 (TID—27754) Design, instrumentation, and calibration of 
a vertical axis wind turbine rotor. Elko, D.G. (West Virginia Univ., 
Morgantown (USA)). 1977. Contract EY-76-C-05-5135. 112p. Dep. 
NTIS, PC A06/MF AOl1. 

Thesis. 

The design, instrumentation and calibration of a vertical axis 
wind turbine that has been built by the Department of Aerospace 
Engineering at West Virginia University (WVU) are described. The 
turbine was designed strictly for research purposes, in order to 
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confirm theoretical performance calculations developed by the De- 
partment. Areas of special interest are aerodynamic performance and 
structural analysis. 


3145 Wind operated generator. Winderl, W.R. US Patent 
4,039,848. 2 Aug 1977. Filed date 10 Nov 1975. 8p. 

A wind operated generator is described which has counterro- 
tating propellers with an alternating current generator positioned 
between the blades of the propellors and spacing the same. The 
propellors and generator parts are mounted on concentric shafts 
supported in a positive drive structure in which the shafts are tied 
together through gearing to insure positive starting and counterrota- 
tion of the propellers in a positive equal drive system. A governor 
associated with one of the shafts governs the operational speed of 
rotation of both propellers to protect the propellors and generator. 


3146 Reference wind speed statistics for wind turbine design. 
Justus, C.G.; Hargraves, W.R.; Mikhail, A. (Georgia Inst. of Tech., 
Atlanta). pp 19.11-19.15 of In Proceedings of the 1977 annual meet- 
ing of the American Section of the International Solar Energy 
Society. Volume 1, Sections 14—25. Beach, C.; Fordyce, E. (eds.). 
Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P2. 

Reference or standard wind speed distribution statistics are 
presented based on representative low, average, and high variance 
cases of measured Weibull distribution parameters. Results are also 
presented of a sensitivity analysis of the dependence of wind turbine 
performance on wind turbine parameters and wind speed distribution 
parameters. 


3147 Optimum and near-optimum blade configurations for high 
speed wind turbines. Cromack, D.E.; Lefebvre, P.L. (Univ. of Massa- 
chusetts, Amherst). pp 19.16-19.19 of In Proceedings of the 1977 
annual meeting of the American Section of the International Solar 
Energy Society. Volume 1, Sections 14—25. Beach, C.; Fordyce, E. 
(eds.). Cape Canaveral, FL; American Section of the International 
Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P2. 

Presented are the results of a parametric study showing 
comparisons for high speed windmill rotors of 2, 3, and 4 blades and 
of aerodynamically optimum, near optimum, and constant chord 
zero-twist blade shapes. Near optimum blades consisting of linear- 
taper and linear-twist represent a significant degree of simplification 
for manufacture. Results of this study indicate that only a small 
performance loss is incurred for near-optimum blades when com- 
pared to the optimum chord and twist blades providing that the 
taper and twist are properly distributed. Curves are presented for the 
selection of design parameters for several near optimum blades. 


3148 Practical approach to vortex augmentation of wind tur- 
bines. Pedersen, N.F. pp 19.20-19.24 of In Proceedings of the 1977 
annual meeting of the American Section of the International Solar 
Energy Society. Volume 1, Sections 14—25. Beach, C.; Fordyce, E. 
(eds.). Cape Canaveral, FL; American Section of the International 
Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P2. 

The case for vortex augmentation is built by reviewing the 
limitations imposed on the extraction of energy from the wind by 
means of a conventional impulse turbine. The vortex augmented 
reaction wind turbine is analyzed by means of the ideal gas laws and 
conventional empirical flow coefficients. The results are plotted to 
show the relations between turbine size and turbine output as a 
function of wind velocity. Costs of construction are estimated and 
the relation to turbine output shown. 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 2895 


3149 (N—77-19580) Synchronization of the ERDA-NASA 100 
kW wind turbine generator with large utility networks. Hwang, H.H.; 
Gilbert, L.J. (National Aeronautics and Space Administration, 
Cleveland, Ohio (USA). Lewis Research Center). Jul 1977. 17p. 
(NASA-TM-X—73613; E—9096). NTIS PC A02/MF AO1. 

The synchronizing of a wind turbine generator against an 
infinite bus under random conditions is studied. With a digital 
computer, complete solutions for rotor speed, generator power 
angle, electromagnetic torque, wind turbine torque, wind turbine 
blade pitch angle, and armature current are obtained and presented 
by graphs. 
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3150 Wind energy: a supplement to hydro-electric energy using 
the Columbia River Valley as an example. Chen, P.I.; Garg, V.K. 
(Portland State Univ., OR). pp 19.30-19.35 of In Proceedings of the 
1977 annual meeting of the American Section of the International 
Solar Energy Society. Volume 1, Sections 14—25. Beach, C.; For- 
dyce, E. (eds.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1977). 

From Solar world meeting; Orlando, Florida, USA (6 Jun 
1977). 

See CONF-770603—P2. 

A conceptual wind energy conversion system (WECS) is 
described which consists of a wind power conversion unit that 
pumps water from the tail water level to the reservoir level in order 
to store it there in a form of potential energy that can be converted 
into electrical energy through existing hydro-electric power plant. 
Site selections for using this WECS are constrained therefore not 
only by the availability of wind power but also the existence of 
hydro-power facilities. Examples of the total wind energy potential 
at Cascade Locks, The Dalles, John Day and McNary sites were 
analyzed based on available data. Economic assessments of the wind 
power systems are presented. 


SITE CHARACTERISTICS 


3151 (BNWL/WIND-—) Semi-annual report of the wind char- 
acteristics program element, April 1976—December 1976. Ramsdell, 
J.V. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Jan 
1977. Contract EY-76-C-06-1830. 92p. Dep. NTIS, PC A05/MF 
AOl. 

The Wind Characteristics Program Element (WCPE) pro- 
vides wind information, through the Wind Energy Conversion Pro- 
gram (WECP), for those involved in energy program planning, 
design and evaluation of performance of wind energy conversion 
systems (WECS), selection of sites for WECS installation, and 
WECS operations. Currently the technical work within the WCPE 
is divided among four program areas. These areas are to provide 
wind characteristics for design and performance evaluation; site 
slection; resource assessment; and operations. Work is being under- 
taken in the first three areas. 


3152 (BNWL/WIND-—3) Survey of wind measurement field 
programs. Orgill, M.M. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). May 1977. Contract EY-76-C-06-1830. 60p. Dep. 
NTIS, PC A04/MF AO1. 

One of the objectives of the Wind characteristics Program 
Element (WCPE) is to identify and catalog existing meteorological 
data sets which might be used for model validation and for other 
Wind Energy Conversion Systems (WECS) studies. A subtask of 
this program of identifying meteorological data sets is the identifica- 
tion and cataloging of field programs that have used extensive wind 
measuring networks. Field programs with mesoscale wind networks 
are identified with data sets that might be suitable for site localiza- 
tion techniques. 162 references. 
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POWER PLANTS AND POWER GENERATION 


REFER ALSO TO CITATION(S) 2916, 3499, 3503, 3504, 3505, 
3506, 3507, 3510, 3511, 3512, 3513, 3521, 3596, 4036, 4042, 4043, 
4048, 4049, 4052, 4235 


3153 Electric power generating device fed with energy recovered 
from the exhaust gases of an internal combustion engine. Gallois, J. 
(to Societe d'Etudes de Machines Thermiques). US Patent 4,038,558. 
26 Jul 1977. Priority date 23 Dec 1974, France. 6p. 

An electric power generating device is described that recov- 
ers the energy of the exhaust gases of an internal combustion engine. 
The system is comprised of a speed-reducer mounted between the 
engine and a transmission shaft and a turbo-alternator set driven by 
the energy taken from said exhaust gases and the turbine of which is 
operatively connected to the reducer through a reversible transmis- 
sion system with variable speed keyed in follow-up relationship to 
the speed variations of said transmission shaft. 


3154 Liquid/vapor energy cycle. Nicodemus, C.D. US Patent 
4,037,414. 26 Jul 1977. Filed date 23 Jul 1976. 4p. 

A liquid/vapor energy cycle having a boiler for heating a 
liquid to produce a vapor for driving a transducer and a way of 
returning the transducer output to the boiler is described. A vortex 
tube receives the output from the transducer and divides the trans- 
ducer output into relatively hot and cold portions, and an injector is 
powered by the vapor and arranged for pumping the cold portion of 
the transducer output back into the boiler. The hot portion of the 
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transducer output is preferably used for powering the injector, and a 
portion of the vapor from the boiler can assist in this. The transducer 
is preferably a turbine. 


3155 Brown coal power station--giant Australian project. Co/- 
liery Guardian; 225: No. 5, 246, 248(May 1977). 

A coal-electricity project calling for the construction of a 
huge power plant at Loy Yang, 100 miles east of Melbourne, is 
described. The plant will be capable of producing six times more 
electricity than the Snowy Mountain Scheme, and will be designed 
to guarantee Victoria's basic electricity needs into the 1990's. The 
development on the Loy Yang coal-field is expected to cost at least 
A$1.2 billion, estimated at 1974 prices. 


3156 Ridding power stations of water and waste. Taeubert, U. 
(Vereinigte Elektrizitaetswerke Westfalen A.G. (VEW), Dortmund 
(Germany, F.R.)). VGB Kraftwerkstech.; 57: No. 5, 345-355(May 
1977). (In German). 

A general review of types of waste water from power stations 
is followed by details illustrating the characteristics of discharge of 
rain water and waste water from power stations. The normal as- 
sumptions made in calculations are described and the problems 
which arise from the fluctuating staff complement of power stations 
are indicated. A particular problem with power station waste is the 
sludge from the make-up water treatment, for closed circuit cooling 
operation, to which details in the paper about power station waste 
are confined. 


3157 Turbine flow measurement equipment. Sugiyama, S.; Soya, 
M.; Aneinori, H. (to Tokico Ltd., Kawasaki, Kanagawa (Japan)). 
German(FRG) Patent 2,337,948/C/. 11 Mar 1976. 8p. (In German). 

In a cylindrical measuring device with fluid flowing through 
it, an impeller wheel of magnetic material rotates with a speed 
depending on the quantity flowing through. An M-shaped magnet 
with a permanent magnet fixed to the yoke and a coil arranged on 
the middle limb (variant: a coil on each of 3 limbs) sends out a 
magnetic flux in the vicinity of the impeller wheel from 3 limbs close 
to the transmitter circumference, which changes each time a vane 
passes. The frequency of the induced pulses in the coil, which are 
amplified and measured or counted, is a measure of the quantity of 
fluid flowing through. By variation of the angle of division of the 3 
magnetic limbs and of the vane angles relative to the axis of the 
impeller wheel, and by increasing the number of coils to 3, and 
possibly to other numbers of windings high accuracies of measure- 
ment are obtained for small speeds of rotation of the impeller wheel, 
i.e. for small quantities of flow. 


3158 FEA studies: what did they yield. TVA’s Bull Run Unit 
1—Widows Creek Unit 8 study. Fox, H.S. (Tennessee Valley Author- 
ity, Chattanooga). pp 9p, Paper 16 of In Executive conference on 
improving power plant reliability. Hinsdale, IL; American Nuclear 
Society (1976). 

From Executive conference on improving power plant reli- 
ability; Hot Springs, Virginia, United States of America (USA) (27 
Sep 1976). 

See CONF-7609126—. 

The study provided an interesting and informative review by 
an independent party that should provide positive influence for this 
unit and the utility industry. The methodology is unique and pro- 
vides a basis for more formal analysis than is believed to be in 
current use. Further analysis into certain aspects not covered by this 
study because of limited time and scope would enhance its useful- 
ness. The author believes that much of the information now identi- 
fied in the entire industry as contributing to poor reliability needs to 
be translated into corrective action. It is time to close the loop. Too 
often we see new power plant equipment show up with the same old 
problems. Feedwater heaters still leak at the tube-to-tube sheet 
welds, condensers still contaminate the condensate cycle, and valves 
still won't isolate adequately without excessive maintenance. There 
is need to design operability and maintainability into equipment and 
plants. It is time to conclude the identification of the problem of 
reliability and get on with the solution. Within the TVA nuclear 
program an organization has been established whose goal is to 
improve nuclear plant reliability and availability through study of 
the experience of other utilities operating nuclear generating plants. 
This central office panel is called the Nuclear Experience Review 
Panel (NERP) and is composed of technical supervisors and engi- 
neers representing most of the disciplines required to operate nuclear 
plants. The panel, established in December 1972, meets once each- 
month to review published information on utility operating experi- 
ence and to determine if problems in nuclear units of other utilities 
are possibly generic or applicable to our units. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 3196, 3339, 3354 
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3159 (PB—264028) Cooling tower energy studies: conservation 
techniques applicable to existing installations plus comparative eco- 
nomics and energy requirements of mechanical and natural draft 
towers. (Gordian Associates, Inc.. New York (USA)). Feb 1977. 
Contract FEA-CO-04-50235-00. 70p. NTIS PC A04/MF AO1. 

These cooling tower studies investigate options available for 
the recovery of waste heat currently lost to the atmosphere from 
mechanical draft cooling towers, energy savings possible by auto- 
matic control of mechanical draft cooling tower fans, and the 
relative economics and total energy requirements of natural draft 
and mechanical draft cooling towers. 


3160 (PB—266269) Alternatives to chlorination for control of 
condenser tube bio-fouling. Final report. Yu, H.H.S.; Richardson, 
G.A.; Hedley, W.H. (Monsanto Research Corp., Dayton, Ohio 
(USA)). Mar 1977. Contract EPA-68-02-1320. 83p. (MRC-DA— 
638). NTIS PC AOS/MF AO1. 

The report gives results of a study of methods used to reduce 
free-chlorine residuals in power plant effluents. Most U.S. power 
plants use chlorine (28,600 tons in 1972) to control biological fouling 
in their cooling systems, particularly in their condenser tubes. Using 
chlorine raises many questions regarding the toxicity of chlorinated 
compounds which may enter public drinking-water systems or harm 
aquatic organisms in the receiving water. The report considers 
viable alternatives to current chlorination practices used to decrease 
passage of ecologically harmful effluents to receiving waters. Alter- 
native methods include: use of other chemicals (BrCl, ClO2, O3, 
controlled-release pesticides); more efficient methods of chemical 
application (serial dosing near the condenser inlet, adding dechlorin- 
ation chemicals, blowdown timing control, chlorination by residuals 
feedback control); on-line mechanical cleaning (sponge ball system, 
brush system, hot water backflush system); and physical/chemical 
treatment. Information on advantages, disadvantages, costs, and ap- 
plicability for retrofit or new installations of these methods is pre- 
sented. Promising approaches to reducing free-chlorine residuals in 
power plant effluents are available. 


3161 Energy balance and energy transfer in wet cooling towers. 
Klenke, W. (Tech Univ, Braunschweig, Ger). Brennst.-Waerme- 
Kraft; 29: No. 5, 198-206(May 1977). (In German with English 
abstract). 

The equation for energy balance in wet cooling tower is re- 
examined. The efficiency ratio of transmitted heat into air from 
water is determined, based on the second law of thermodynamics. 


3162 Ejector cooling tower. II. Construction, operation and 
application. Traeger, W. (Baltimore Aircoil Int, Ger). Klima Kaelte 
Ing.; 5: No. 5, 187-190(May 1977). (In German). 

Cooling tower technology has not made any significant pro- 
gress during the last three decades. The ejector breached the tradi- 
tional constructional barrier. Since then, however, a second genera- 
tion has been developed. The paper describes construction and 
application and also compares them with the former constructions of 
cooling towers. Furthermore the practicability of control and limits 
of utilization are discussed. 


3163 Energy balance and energy transmission in wet cooling 
towers. Klenke, W. Brennst.-Waerme-Kraft; 29: No. 5, 198-206(May 
1977). (In German). 

An equation is presented for the solution of the energy 
balance of a wet cooling tower. The heat transmitted from the water 
to the air as the transmission performance of the cooling tower is 
used in the equation. This balance is thermodynamically incorrect. It 
results in a heat flow which depends on the agreed reference point 
for the water enthalpy, because the terms ‘heat’ and ‘enthalpy’ are 
combined in a way which is not permissible, contradicting the 
second Law of Thermodynamics. The considerations described lead 
to an energy balance of the wet cooling tower which is thermodyna- 
mically perfect. 


3164 Cooling water side protection of condenser and cooler 
tubes by dosage of iron sulphate. Effertz, P.H.; Fichte, W. (Allianz- 
Zentrum fuer Technik G.m.b.H. (AZT), Ismaning/Muenchen (Ger- 
many, F.R.). Bereich Werkstoffuntersuchung). Maschinenschaden; 
49: No. 4, 163-172(1976). (In German). 

From 9. allianz forum on engineering and insurance; Muecn- 
hen, Germany, F.R. (18 - 19 May 1976). 

This contribution deals with cooling water side corrosion 
phenomena in condenser tubes and its prevention by the addition of 
FeSO, solutions to the cooling water with subsequent formation of 
protective layers. Also discussed are the dosage concentration, quan- 
tity, type and appliances, the effects of mechanical cleaning systems, 
the addition of hardness stabilizers, and chemical composition of 
such extraneous protective layers. In conclusion, the quality testing 
of the protective layers by mobile non-destructive measuring meth- 
ods is discussed. 


3165 Heat exchanger with a tube register. Benteler, E.; Eller- 
brock, R.; Schmidt, W.; Menne, H. (to Benteler-Werke A.G., Biele- 


ELECTRIC POWER ENGINEERING 337 


feld (Germany, F.R.)). German(FRG) Patent 1,904,089/C/. 31 Jul 
1975. 5p. (In German). 

e heat transfer from the register of this heat exchanger to 
the register of the enclosing louvred sheet is improved by special 
construction of the collecting tubes and by specially thin wall 
thickness of the register tube. Elliptical or rectangular horizontal 
collecting tubes do not require more space in the direction at right 
angles to the register plane than register tubes in spite of greater 
crossections. Therefore the collecting and register tubes can be 
mounted or welded together between two louvred sheets with the 
spacing equal to the diameter of the register tube. Furthemore, the 
costs of construction are favorable; the welded seams are positioned 
correctly from the technical point of view. 


POWER CYCLES 


3166 (FE—2371-13) Evaluation of a pressurized-fluidized bed 
combustion (PFBC) combined cycle power plant conceptual design. 
Quarterly report, January 1—March 31, 1977. Huber, D.A. (Burns 
and Roe Industrial Services Corp., Paramus, N.J. (USA)). 15 Apr 
1977. Contract EX-76-C-01-2371. 35p. Dep. NTIS, PC A03/MF 
AOl. 

Accomplishments during the period January 1 through 
March 31, 1977 in the "Evaluation of a Pressurized-Fluidized Bed 
Combustion (PFBC) Combined Cycle Power Plant Conceptual 
Design” are reported. During this period, it was decided to concen- 
trate all future work on the cycle containing PFB’s exhausting to gas 
turbines followed by a steam cooled AFB fired boiler. This cycle 
offers greater power output and efficiency than one using a simple 
waste heat boiler and assumes that the AFB combustors will be 
available in the same time period as the PFB combustors. Design of 
the PFB and AFB combustors continues. Efforts continued on the 
development of layout and equipment arrangements. Heat transfer 
and stress analysis were initiated on the high temperature gas trans- 
port lines from the PFB’s to the inlet to the gas turbine. Data on the 
mechanical equipment for the steam system were compiled. Work 
continued in the areas of civil/structural engineering, instrumenta- 
tion and control, and electrical engineering. Trade-off studies contin- 
ued to identify the range of parameters for a 600 MW(e) combined 
cycle power plant; e.g., pressure rates, engine configurations, cycle 
configurations, operating temperature, etc. Efforts were resumed on 
the development of an order of magnitude capital and operating cost 
estimate for a spent sorbent regeneration system sized for a 600 
MW(e) PFB plant. 


3167 Combined gas/steam turbine cycle - equipment for firing 
turbine waste gas or fresh combustion air. Buerger, R.; Sternberg, 
H.D. (Nordwestdeutsche Kraftwerke A.G., ag ag (Germany, 
F.R.). Kraftwerk Emden). Gas Waerme Int.; 26: , 89-93(Feb 
1977). (In German). 

The fundamentals of the combined gas/steam turbine cycle 
are described in which the gas turbine assumes the role of the 
combustion air blower for the steam generating unit. The character- 
istics of the gas turbine in respect to oxygen content and temperature 
of the waste gas, the variation of these values and the load-depen- 
dent volume of waste gas must be duly considered. A fresh air 
blower is provided as a standby unit if the gas turbine should fail to 
function. The connections of the waste gas and air ducts and the 
location of valves are discussed. Safety problems resulting from such 
ducts are pointed out. The planned and arbitrary changeover from 
gas turbine to air blower is described. The design of natural gas 
burners for use with turbine waste gas and fresh air is explained. 
Operating experiences are discussed. 


3168 Arrangement for uninterrupted changeover from turbine 
waste gas to fresh air operation in case of fast shutdown of a gas 
turbine of a combined gas turbine/steam turbine power station unit. 
Weidner, L. (to Maschinenfabrik Augsburg-Nuernberg (M.A.N.) 
A.G., Nuernberg (Germany, F.R.)). German(FRG) Patent 
2,241,062/C/. 17 Jul 1975. 4p. (In German). 

The plant works simply and, without continuous running of 
the fresh air blower, more economically than before. An additional 
burner of the steam boiler fed from a branch of the gas turbine waste 
gas line and burns continuously with constant load and with a 
fraction (e.g., 1/Sth) of the waste gas pressure existing at the main 
burner. Four-fifths of this pressure is normally destroyed in the 
throttle valve before the additional firing maintains the required 
pressure. When the gas or air pressure rises again, after start up of 
the fresh air blower, the main burner switched off because of lack of 
oxygen can immediately be switched on again. 


WASTE-FUELED SYSTEMS 
REFER ALSO TO CITATION(S) 4249, 4253, 4762 


3169 Bottom-ash generation in a coal-fired power plant when 
refuse-derived supplementary fuel is used. Fiscus, D.E. (Midwest 
Research Inst., Kansas City, MO); Gorman, P.G.; Kilgroe, J.D. pp 
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481-488 of In 1976 national waste processing conference. New York; 
American Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

Tests were carried out at the Union Electric power plant in 
St. Louis where refuse-derived fuel (RDF) was used as a supplemen- 
tary fuel in a coal-fired boiler. These tests were structured to 
determine the effect on bottom-ash accumulation rates and to char- 
acterize changes in the bottom-ash composition. Data obtained were 
used to calculate RDF combustion efficiency and the percentage of 
RDF ash that becomes bottom ash. The experimental method used 
and the data obtained are presented, along with a discussion of the 
results. 


3170 Wood residue fired gas turbine cycle. Hagen, K.G.; Berg, 
C.A. South Portland, Maine; Hague International (1976). 1Ip. 
(CONF-761180—1). 

From Forest Product Research Society conference; Atlanta, 
Georgia, USA (Nov 1976). 

To meet the changing character, quantity, and distribution of 
energy source materials, there is an increasing incentive to adapt the 
gas turbine to the consumption of solid fuels. One way to avoid the 
corrosive effects of the ash typically present in these fuels is to 
indirectly heat the gas turbine working fluid by means of a ceramic 
heat exchanger. A potentially suitable heat exchanger has been 
developed and demonstrated as a recuperator in an industrial process 
furnace operating at 2600°F. Use of this heat exchanger in an 
exhaust-fired gas turbine cycle provides a means of adapting the gas 
turbine to solid fuels with a minimum of new technology. The result 
is a total energy system, which can readily burn wet wood waste, 
providing power and process heat in quantities compatible with the 
needs of companies in the wood processing industry. The concept is 
— adaptable to use of a steam “bottoming” cycle to generate 
additional power with the exhaust flow. Such combined cycles 
exhibit generating efficiencies comparable to those of large central 
stations. Economic studies project competitive generating cost, at 
— prices, in small plant sizes (less than 10 Mw), and the system 

as unique characteristics which facilitate handling peaking power 
requirements. 


COMPONENTS 
REFER ALSO TO CITATION(S) 2282, 2286, 2391, 3170 


3171 (AD-A—041717) Design and development of a major 
engine component (compressor) for a 60-kw turbine generator set. 
Final report. Goddard, R.; Martin, D.J. (Solar, San Diego, Calif. 
(USA)). Jun 1977. Contract DAAK02-73-C-0398. 86p. (ER—2561). 
NTIS PC A05/MF AOl1. 

This report documents the design and development of an 
advanced Pes turbine compressor suitable for application to a future 
military kW turbine-driven generator set. In addition, a gas 
turbine engine test rig was designed and tested which used the new 
compressor. The engine test rig confirmed the performance of the 
new high technology compressor and demonstrated that the innova- 
tions incorporated in the test rig make it the basis for a prototype 
engine which can be developed as a direct replacement for the T- 
62T-32 engine used in the EMU-30/E generator set. 


3172 (FE—1237-59) Multicell fluidized-bed boiler design, con- 
struction, and test program. Quarterly progress status report, July— 
September 1976. Mesko, J.E. (Pope, Evans and Robbins, Inc., New 
York (USA)). Oct 1976. Contract EX-76-C-01-1237. 85p. Dep. 
NTIS, PC A05/MF AOl. 

The objective of this program is to design, construct and test 
a multicell fluidized-bed boiler as a pollution-free method of burning 
high-sulphur coal, or burning highly corrosive coals without exces- 
sive maintenance problems. The fluidized-bed boiler will provide 
approximately 300,000 pounds of steam per hour. Steam pressure and 
temperature conditions were selected to meet requirements of the 
site at which the boiler is being installed. 


3173 (FE—1765-35) High temperature gas turbine engine com- 
ponent materials testing program. Task I. Monthly technical progress 
report No. 25, July 1—July 31, 1977. Cutrone, M.B. (General Elec- 
tric Co., Schenectady, N.Y. (USA). Gas Turbine Div.). 15 Aug 1977. 
Contract EX-76-C-01-1765. 34p. Dep. NTIS, PC A03/MF AOl. 

Eighty-one hours of initial liquids testing were completed 
using creosote do with H-coal sludge to nominal 500 ppM ash 
level. Alkali levels were 12 ppM sodium and 6 ppM potassium. 
Examination of hot gas path components showed significantly heavi- 
er deposits than in earlier tests at 150 ppM ash. This test completed 
the initial liquids testing phase of the program. Preparations for 
confirmation tests continued with fabrication of test specimen hard- 
ware and an initial checkout run of the gasifier/cleanup system. 
Tests were started in the small burner test stands to assess the degree 
of conversion of insoluble alkali forms in the liquid fuel to corrosive 
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soluble forms. Preliminary evaluations of test data indicate that 
nearly all the alkali in mineral form in the fuel is converted to soluble 
forms by combustion. 


3174 (FE—1765-36) High temperature gas turbine engine com- 
ponent materials testing program. Task I. Monthly technical progress 
report No. 26, August 1—August 31, 1977. Cutrone, M.B. (General 
Electric Co., Schenectady, N.Y. (USA). Gas Turbine Div.). 15 Sep 
1977. Contract EX-76-C-01-1765. 52p. Dep. NTIS, PC A04/MF 
AOl. 

Considerable effort has been spent on the evaluation of depos- 
it data obtained during the recently completed nominal 500 ppM ash 
level initial liquid test. Examination of deposits showed them to be 
fragile. However, approximately 20% plugging of cooling holes 
occurred in the air-cooled nozzle leading edge simulation pins. 
Specimen hardware and facility hardware preparations are nearing 
completion for confirmation testing. Screening tests continued 
throughout the reporting period. A second alkali conversion test (to 
determine the degree of conversion of insoluble alkali silicates to 
soluble, corrosive sulfates) was attempted. Data will be reported 
next month. 


3175 (FE—1787-2) Modeling of a fluidized bed combustor with 
immersed tubes. Quarterly report, September—November 1975. 
Saxena, S.C.; Rehmat, A.; Grewal, N.S.; Chen, T.P. (Illinois Univ., 
Chicago (USA). Dept. of Energy Engineering). Nov 1975. Contract 
EX-76-C-01-1787. 34p. Dep. NTIS, PC A03/MF A011. 

A mathematical model of a fluidized bed combustor is being 
developed which will include coal combustion phenomena and will 
incorporate basic mass transport relationships, bubble mechanics, 
heat transfer and configuration effects. A cold model test bed will be 
designed, constructed and operated to generate data in support of 
the effort in developing the mathematical model. In particular, 
experiments will provide data concerning heat transfer effects of 
tubes and tube bundles in fluidized beds, bubble formation, disper- 
sion etc. Numerical solutions are presented for the conversion-time 
relationships for the isothermal and nonisothermal gas-solid reactions 
to examine the effect of change in particle size as it reacts. Particular 
attention is focused on the influence of the intermolecular and 
intraparticle diffusion resistances as well as of the mass and heat 
transfer coefficients on conversion-time relationships for the parti- 
cles exhibiting different growths. A fluidized bed reactor, which 
consists of a fluidization column, air supply system, water supply 
system, an off-gas system, and instrumentation for temperature and 
pressure measurement, has been fully designed and its fabrication is 
almost completed. Most of the equipment needed for experimenta- 
tion has been received except an air compressor, and temperature 
measuring and recording instruments which are under order. 


3176 Process and apparatus for evaporating and heating liqui- 
fied natural gas. Mandrin, C. (to Sulzer Brothers Ltd.). US Patent 
4,036,028. 19 Jul 1977. Priority date 22 Nov 1974, Switzerland. 6p. 

The waste heat of an open gas turbine system used to heat a 
flow of liquified natural gas is recovered and passed via an interme- 
diate heat exchange circuit or system to the flow of liquified natural 
gas. The intermediate circuit uses hydrocarbons which may or may 
not have been halogen-substituted as the heat exchange medium. The 
heat is extracted from the flue by closed piping systems which use 
water as a heat carrier as well as a system which uses an anti-freeze 
agent such as methanol. The anti-freeze circuit permits injection of 
the anti-freeze agent into the intake of the gas turbine while a 
rectifying column allows recovery of the anti-freeze agent. The 
intermediate circuit includes a vapor turbine which expands the 
hydrocarbon medium after the hydrocarbon medium receives heat in 
order to produce useful work. 


3177 Low temperature applications of flameproof equipment for 
gas turbines. Able, G.P. (Eltron, London, Engl). Sawyer’s Gas Tur- 
bine Int.; No. 3, 26-28(May-Jun 1977). 

Design guidelines for gas turbines intended to be located in 
very cold regions. The emphasis is placed upon direct electric 
heating equipment which is made flameproof. Although the higher 
per-unit cost of electricity may initially make it appear that direct 
electric heating is more expensive, long-term overall costs are in fact 
less than for other systems using oil or gas. 2 refs. 


3178 Steel chimmneys. Simon, G. Energie; 28: No. 4, 108- 
110(Apr 1977). (In German). 

Design forms and advantages offered by steel properties for 
construction of power plant chimneys are outlined. The application 
of guy wires, anchors and steel truss for vertical support of chimneys 
against wind pressure is also discussed. The effects of corrosion on 
steel are also considered. 


3179 Massive-rotor turbogenerators. analysis of saturated syn- 
chronous operation. Gurtarelli, F.; Denegri, G.B. (Univ di Genova, 
Italy). Energ. Elettr.; 54: No. 1, 33-37(Jan 1977). (In Italian). 

An important aspect in the modeling of turbogenerators con- 
cerns the representation of saturation effects which occur in a 
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considerable way both under rating condition and transient oper- 
ation. 


3180 Simulator for testing of electro-hydraulic regulator for 
steam turbines. Diegel, D.; Pruefer, K. (Kraftwerk Union, Erlangen, 
Ger). Energie; 28: No. 12, 361-365(Dec 1976). (In German). 

Some new concepts for testing instruments and controls for 
regulation of steam flow, pressure and temperature in steam turbines 
are outlined. 


3181 Disc-type gas turbine. Maghon, H. (to Kraftwerk Union 
A.G., Muelheim an der Ruhr (Germany, F.R.)). German(FRG) 
Patent 2,514,208/A/. 14 Oct 1976. 7p. (In German). 

Sufficient cooling of the spacer rings at high turbine entry 
temperatures between two neighboring rotor blades is accomplished 
with the aid of axial borings which are about the same diameter as 
those of the blade foot and are distributed along the circumference. 
Square or prismatic insertions are placed into these borings and are 
twisted at least 180° over the length of the borings. Between each of 
the spacer rings and the closely distanced neighboring blades to the 
left and the right an annular gap is formed on each side, one of 
which is sealed by a seal ring which is pressed centrifically outward 
during operation, while the other is open on the outer side and 
fastened inwardly by a sort of anchor on the neighboring rotor 
blade. Since annular gap, borings in the spacer ring and blade foot all 
lie at the same middle radius, the cooling gas which is led into the 
outwardly sealed annular gap on one side flows radially through the 
borings in the blade foot and on the other side through the borings in 
the spacer ring or rather the segments left open by the inserted 
prisms. Afterwards the cooling gas enters the fuel gas flow of the 
machine through the outwardly opened annular gap. 


3182 Exhaust casing of an axial turbo-generator. Christ, A.; 
Schreiber, V.; Tomica, E. (to Escher Wyss G.m.b.H., Ravensburg 
(Germany, F.R.)). German(FRG) Patent 1,904,438/B/. 30 Sep 1976. 
4p. (In German). 

An exhaust casing for an axial turbogenerator consisting of an 
axial diffuser with an annular duct, an attached, radially ending 
exhaust steam deflector, and a radial diffuser joining it is described. 
It was possible to essentially decrease the constructional volume of 
the exhaust casing by making the angular aperture of the axial 
diffuser 12 to 55° and the cross-section of the radial diffuser behind 
the deflector by 5 to 15% smaller than the cross-section of the axial 
diffuser before the deflector, while keeping a very good exhaust 
efficiency. 


3183 Steam turbines as power generators in industrial plants. 
Dietzel, F. Maschinenmarkt; 82: No. 59, 1057-1060(1976). (In 
German). 

Due to their small dimensions and high efficiency, steam 
turbines are economical power generators wherever steam is avail- 
able for thermal processes. A survey is given of single-stage and 
multi-stage industrial steam turbines. The economy of steam turbines 
is discussed under the aspects of operational safety, servicing and 
maintenance. 


3184 Safety in unlimited power supply. Method and means of 
parallel operation of flywheel aggregates. Krause, E. (Struever (A.) 
K.G., Hamburg (Germany, F.R.)). Elektrotechnik (Berlin); 57: No. 
21, 14-17(Nov 1975). (In German). 

A special type of Diesel emergency generator sets, i.e., with 
flywheel machines is described. Construction and operation of a 
flywheel machine are described and reasons are given for a possible 
or necessary parallel operation. The basic requirements for parallel 
operation are explained and the intrinsic operation is described. 
Special designs are also presented. 


3185 Cooled gas-turbine rotor blades. Franklin, C.J.; Mellinger, 
H. (to Brown Boveri-Sulzer Turbomaschinen A.G., Zurich (Swit- 
zerland)). German(FRG) Patent 2,444,335/B/. 30 Oct 1975. 6p. (In 
German). 

The hollow space for the flow of cooling air in the rotor 
blade reaches radially with continually larger cross-section from the 
foot of the blade up to the blade end. It has exit openings to the rear 
of the blade edge and an opening across the whole cross-section at 
the blade point. Before these openings are sealed by a soldered plate 
from outside, a thin-walled sheet metal insert is inserted and fastened 
firmly in the foot of the blade. This insert along with cooling fins on 
the inner wall of the blade form cooling channels, which ensure 
equal air distribution in the blade housing. The cool air flows 
through the cooling channels between the blade housing and the 
sheet metal insert from the foot of the blade up to the blade end. 
From there it flows through the hollow space between the outer end 
of the insert and the cover on the blade end into the sheet metal 
insert and leaves it through the openings corresponding to the 
openings in the hollow of the blade to the rear. Particular care is 
given to a reliable fastening of the sheet metal insert in the foot of 
the blade in case soldering or welding is not possible or only possible 
with great difficulty. For this problem various ways of performing 
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this operation are described, including one where a solder type mass 
is poured into the hollow of the anchoring piece. The progress lies in 
the simplification of manufacturing the blade housing, which is cast 
as a complete unit and the improvement of temperature distribution 
across the cross-section of the blade housing wall. 


3186 Blade rim of the centripetal stage of a turbine, preferably 
for a high-performance steam turbine. Gundlach, W.; Porochnicki, J.; 
Prywer, J.; Karewicz, B.; Potapezyk, A.; Zielenow, K. (to Politech- 
nika Lodzka (Poland); Zaklady Mechaniczne (ZAMECH), Elblag 
(Poland)). German(FRG) Patent 2,515,627/A/. 23 Oct 1975. 7p. (In 
German). 

The blade rim consists of a series of radial blades and one (on 
one side) or two (on two sides) rows of axial blades, which each 
form a unit along with the side covers and the rotor wheel. Such a 
blade rim changes the radial steam stream-in direction under small 
energy losses, and transfers the axial steam current with a well- 
balanced speed field to an axial stage connected in series. The 
basically better efficiency of a centripetal turbine benefits the effi- 
ciency of the axial stage and so the whole turbine. The well-balanced 
speed field in the current to the first axial stage produces hardly any 
power which might cause vibrations at the blade rim. This becomes 
even more efficient through the suppression power on the side cover 
during blade rim rotation. The efficiency of the first axial stage is 
increased by at least 5% and the length of the rotors and the 
housings is shortened by the possible reduction of the number of 
blade rims 


3187 Torbo-machine housing. Meylan, P. (to Brown, Boveri 
and Co. Ltd., Baden (Switzerland)). German(FRG) Patent 
2,421,554/A/. 9 Oct 1975. 15p. (In German). 

The invention concerns a turbo-machine housing for turbines 
of two-shell construction. Deviating from customary construction, 
the separation levels for the flow-off hood, flow-off supports and 
supporting frame, respectively, lie above and below the axial hori- 
zontal level of the inner housing. The advantages are as follows: 
reduction of storage space in power plant buildings, removal of the 
upper part of the inner housing without further auxiliary work, free 
designing of the supporting frame, simplification of manufacture of 
the housing through elimination of the fine work, and possibility of 
leading in operation medium above the axial horizontal level of the 
inner housing, thereby simplifying the foundation which is no longer 
weakened by the supply main. 


3188 Turbine rotor. Norbut, T.G.J. German(FRG) Patent 
2,512,347/A/. 9 Oct 1975. 17p. (In German). 

The feet of rotor blades, with their trapezoidal or dove-tailed 
cross-sections are, as usual, fastened in corresponding grooves in the 
drive shaft. The juntion of the groove flank, which, on its outer end, 
runs radially to the axis of the drive shaft, to the cylinder surface of 
the drive shaft between the grooves, therefore vertically to the first 
level takes place not relatively sharp-edged or with only little edge 
radius, but rather takes place in increasing radii which vary through- 
out the circumference. The touching of surfaces with the radial 
blade foot which exits the groove can thus be tight or at a normal 
assembly tolerance. Avoidance or reduction of load-tension concen- 
trations and of unbalanced load distribution on the foot anchors of 
the rotor blades is possible. Ceramic and other brittle material can be 
used besides monolithic materials, and also fiber-reinforced metallic 
or inorganic and organic composite materials such as boron/alumi- 
num, graphite/epoxy, ‘Borsic’-titanium, as well as other organic 
polymer materials like silicon resin. 


3189 Liquid-cooled rotor for turbogenerators. Lambrecht, D.; 
Weghaupt, E. (to Kraftwerk Union A.G., Muelheim an der Ruhr 
(Germany, F.R.)). German(FRG) Patent 2,228,993/C/. 7 Aug 1975. 
Sp. (In German). 

The construction according to invention specifications se- 
cures optimal water cooling of the field coil and drainage of the 
cooling water without weakening the generator shaft on the turbine 
side through axial and radial boring and without requiring an en- 
larged shaft diameter due to these bores. This is made possible by 
incorporating the absorbtion collecting chamber for heated cooling 
water in the additionally gas-cooled generator housing. The necessi- 
ty of leading the cooling water inside the generator shaft through the 
generator bearing on the turbine side is eliminated by this. Rather 
the cooling water can be centrifugally taken away on the shaft 
circumference and led back into the cooling circuit via collecting 
chamber. Through the inclusion of the cooling water collecting 
chambers in the cooling gas filled generator housing it is also 
ensured that no oxygen can enter the cooling water, because the 
cooling water circuit is completely sealed from the exterior atmo- 
sphere. This is managed by using the suction power of the ventilator 
on the turbine side which circulates the cooling gas, to produce a 
blocking gas current at the cooling water collecting chamber. 
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WASTE HEAT UTILIZATION 


3190 (FE—2685-01) Case study applications of venture analy- 
sis. Monthly report, June 1977. (Thermo Electron Corp., Waltham, 
Mass. (USA)). Jul 1977. Contract EX-77-C-01-2685. 25p. Dep. 
NTIS, PC A02/MF AOI. 

This is the first monthly progress report for "Case Study 
Applications of Venture Analysis’. The case studies to be performed 
are for: (1) a steam Rankine system producing electric power pro- 
duction from waste heat (to be performed first), and (2) a coal-fired 
diesel. Program planning and work progress including market analy- 
sis and methodology development are described. 


3191 Some considerations on the utilization of thermal drainage 
for greenhouse heating by means of indirect heat exchange system. 
Yamamoto, Y.; Aoki, K.; Okano, T. (Central Research Inst. of 
Electric Power Industry, Tokyo (Japan)). Denshi Gijutsu Sogo Ken- 
kyusho Chosa Hokoku; No. 476002, 1-17 (Aug 1976). (In Japanese). 

The cost of maintaining the desirable temperature in winter is 
the principal element in the production of vegetables by greenhouse 
culture. Therefore very low heating cost and profitable operation 
are possible if the warm water from a condenser in a power plant is 
available as the heat source for greenhouse heating. In order to 
investigate the possibility of utilizing warm water discharge as the 
heat source for greenhouse heating, experiments were carried out 
with a miniature greenhouse equipped with the indirect heat ex- 
changer with PVC pipes. Under the conditions of the warm water 
discharge of 25°C and outside air temperature of -5°C, the average 
temperature and relative humidity in the greenhouse were about 
10°C and 80%, respectively. From the experimentally obtained 
relationship between the heat transfer coefficient on the PVC pipe 
surfaces and the velocity of air passing through the pipes, the heat 
transfer coefficient at 8 m/sec air velocity was three times as much 
as that at 2 m/sec. From the theoretically obtained formula for 
calculating the number of pipes required for a greenhouse, it was 
determined that 72 PVC pipes of 10 cm dia and 23 m long were 
required for a 23 x 25 m greenhouse to maintain 12°C inside under 
the before-described conditions. 


ECONOMICS 
REFER ALSO TO CITATION(S) 3190, 3970, 4003 


3192 Future prospects of electric energy. Bauer, L. (Tech Univ, 
Vienna, Austria). Elin-Z.; 28: No. 4, 140-150(1976). (In German). 

A certain anxiety prevalent among the electric industry re- 
sulting in a reduced investment activity forms the background of this 
analysis on the present state of total energy economy, giving due 
consideration to the up to data knowledge on this subject both in 
technological and economical respect. A prognosis of the application 
of electric energy in the future is given. The increasing role of the 
electric industry is shown. 34 refs. 


OFF-PEAK ENERGY STORAGE 
REFER ALSO TO CITATION(S) 3896 


FUELS 
REFER ALSO TO CITATION(S) 2269, 3194 


3193 Firing of bituminous coal with a high inerts content in 
large-scale power plants located in the vicinity of collieries. Hennecke, 
H. (Deutsche Babcock und Wilcox Dampfkessel-Werke A.G., Ober- 
hausen (Germany, F.R.). Hauptabteilung Staubfeuerung, Zerkleiner- 
ungs- und Foerdertechnik); Thelen, F. (Deutsche Babcock und 
Wilcox Dampfkessel-Werke A.G., Oberhausen (Germany, F.R.). 
Hauptabteilung Grosskesselanlage, Konstruktion). Bergbau; 28: No. 
3, 100-105(Mar 1977). (In German). 

A survey is presented of the influence of fuel properties on 
the design of modern large-scale steam generators firing bituminous 
coal with a high inerts content and lean coal. Steam generators with 
dry- and wet-bottom furnace are compared. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 2168, 4047, 4055, 4058, 5107, 
5114, 5115, 5153, 5157, 5371 


3194 (FEA/G—77-147) Coal conversion program energy supply 
and environmental coordination act. Section 2. (Federal Energy Ad- 
ministration, Washington, D.C. (USA)). May 1977. 201p. (DES—77- 
5). Energy Administration, Washington, DC. 

The use of coal in these power plants instead of oil will 
necessitate the installation of new electrostatic precipitators at both 
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plants for particulate control. SIP SO2 emission limits can be met by 
burning low sulfur coal. A three acre coal pile area must be reacti- 
vated and a 30 acre pond or landfill is required for ash disposal. 
There is some slight worry (not serious) about heavy metal contami- 
nation in the runoff from the ash disposal area and the effects they 
might have on the highly productive and ecologically valuable salt 
marshes in the area. Various alternative solutions are discussed. 
(LTN) 


3195 (PB—259876) Comprehensive standards: the power gen- 
eration case. Pigford, T.H.; Keaton, M.J.; Mann, B.J.; Sessler, G.L. 
(Teknekron, Inc., Berkeley, Calif. (USA); California Univ., Berkeley 
(USA). Dept. of Nuclear Engineering). Mar 1975. Contract EPA-68- 
01-0561. 360p. NTIS, PC Al6;MF A01. 

Prepared in cooperation with California Univ., Berkeley. 
Dept. of Nuclear Engineering. Also includes rept. no. "EEED-101 
and EEED-106. 

This report presents an illustrative data base of material 
quantities and environmental effluents in the fuel cycles for alterna- 
tive technologies of thermally generated power. The entire fuel 
cycle for each of ten alternative technologies is outlined for a 
representative power plant generating 1000 Mw of electrical power. 
The required utilization of material resources and the fuel-cycle 
material quantities are indicated on a flow sheet for each technology. 
The technologies considered are: Light-water nuclear reactor; Coal; 
Residual fuel oil; Natural gas; High-sulfur coal, with coal gasification 
and sulfur removal; High-sulfur coal, with SO2 recovery by wet- 
limestone scrubbing; Geothermal steam; Breeder fission reactor; 
Solar energy; Thermonuclear fusion. 


THERMAL EFFLUENTS 


3196 (COO—4114-1) Waste heat management in the electric 
power industry: issues of energy conservation and station operation 
under environmental constraints. Progress report, September 1, 1976— 
November 30, 1977. (Massachusetts Inst. of Tech., Cambridge 
(USA). Energy Lab.). 30 Dec 1976. Contract EY-76-S-02-4114. 77p. 
Dep. NTIS, PC A05/MF AO1. 

Literature related to the assessment of environmental impacts 
and energy conservation in waste heat management in electric 
power plants is reviewed. Based on this review, conclusions on the 
economic-environmental performance of cooling systems are pre- 
sented and future study objectives are outlined. Progress to date 
includes reviewing waste heat management literature and data and 
formulating a general computer program for plant-cooling system 
design and performance simulation. (LCL) 


3197 (PB—266327) Cage culture of channel catfish in a heated 
effluent from a power plant, Thomas Hill Reservoir. Doctoral thesis. 
Chen, T.H. (Missouri Univ., Columbia (USA). School of Forestry, 
Fisheries and Wildlife). May 1976. Contract DI-14-31-0001-3296. 
107p. NTIS PC A06/MF AO1. 

Channel catfish were cultured in floating cages in an 88-acre 
arm of water that received a thermal effluent. Fish were subjected to 
an average temperature of 33C in August and 6.1C in January. 
Corresponding temperatures in the Control Arm, where fish were 
also cultured, were 28.9C in July and 2.8C in January. The optimum 
temperature for growth (30C) was determined experimentally. A 
growth increment of 236% was obtained for 200 fish at 32.7C, no 
mortality was noticed. Fish maintained in the heated water for 2 
years showed a mean gain of 872 g (range 861-2, 285 g); survival was 
95%. Fish were cultured over winter and showed a significant 
difference in growth between the two Arms; mortality was 1.5%. 
There appeared to be no correlation between growth and mortality 
and stocking densities. The economic feasibility of the cage culture 
of catfish is discussed. 


3198 Subsoil water as energy carrier. Balke, K.D. (Univ Tue- 
bingen, Ger.). Brennst.-Waerme-Kraft; 29: No. 5, 191-194(May 1977). 
(In German). 

Heat discharged in large urban area increases the temperature 
of subsoil water gradually. The thermal pollution is increasingly 
affecting the biological activities. The discharge of cooling water 
may be performed through additional heat exchangers for heat 
pumps thus reducing thermal pollution. The application of under- 
ground water as an energy carrier should be conducted as a part of 
urban planning development. 14 refs. 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 2149, 2]50, 2151, 2157, 2281, 3970 


3199 (NTIS/PS—77/0568) Sulfur dioxide control. Volume 2. 
1973—July 1977 (a bbliography with abstracts). Report for 1973— 
July 1977. Cavagnaro, D.M. (National Technical Information Ser- 


vice, Springfield, Va. (USA)). Jul 1977. 275p. NTIS PC NO1/MF 
NOI. 





JAN. 31, 1978 


Report citations cover air pollution contro] technology and 
equipment for sulfur dioxide. References are included on emissions 
reduction, involving fluidized bed combustion, combustion modifica- 
tion and additives, scrubbing, and other flue gas desulfurization 
processes. Fuel desulfurization and the use of low sulfur fuels are 
excluded. (This updated bibliography contains 270 abstracts, 89 of 
which are new entries to the previous edition.) See also NTIS/PS- 
75/456, Sulfur Dioxide Control. Vol. 1. 1964-1972. 


3200 (PB—260648) Technique for supplementary control system 
reliability analysis and upgrading. Guideline series report. (Environ- 
mental Protection Agency, Research Triangle Park, N.C. (USA). 
Office of Air Quality Planning and Standards). Mar 1976. 75p. 
(EPA—450/2-76/015; OAQPS—1.2-037). NTIS, PC A04/MF AOI1. 

See also report dated Feb 1976, PB— 251558. 

This document emphasizes the key factors that affect the 
reliability of a supplementary control system (SCS) for stack emis- 
sions of sulfur dioxide and presents an analytical concept applicable 
to the analysis of SCS reliability. 


3201 (PB—263504) Electrostatic precipitator malfunctions in 
the electric utility industry. Final report, September 1975—August 
1976. Szabo, M.; Gerstle, R. (PEDCO-Environmental Specialists, 
Inc., Cincinnati, Ohio (USA)). Jan 1977. Contract EPA-68-02-2105. 
143p. NTIS PC A07/MF AO1. 

The report discusses precipitation malfunctions in the electric 
utility industry. When a utility electrostatic precipitator (ESP) fails 
to achieve its design efficiency, there must be a reason. Although the 
reasons are numerous, they can be placed in two distinct categories: 
ESP degradation is attributable either to hardware malfunctions or 
operation under improper conditions. The report discusses the var- 
ious types of ESPs in the electric utility industry, along with design 
considerations. It summarizes the different types of malfunctions. 
For each type of malfunction, it gives the cause, duration, corrective 
action, and preventive measures. The report also gives the mainte- 
nance required to minimize the probability of malfunction. It de- 
scribes inspection techniques for evaluating maintenance procedures, 
including what an inspector should look for during power plant ESP 
inspections. 


3202 (PB—266228) Magnesia scrubbing applied to a coal-fired 
power plant. Final report August 1973—August 1975. Koehler, G. 
(Chemico Air Pollution Control Co., New York (USA)). Mar 1977. 
Contract EPA-68-02-1870. 228p. NTIS PC All/MF AOl1. 

The report gives results of a full-size demonstration of the 
magnesia wet-scrubbing system for flue gas desulfurization (FGD) 
on a coal-fired utility boiler. The system was designed to desulfurize 
half the flue gas from a 190-MW rated capacity generating unit firing 
3.5% sulfur coal. The FGD installation was equipped with a first- 
stage wet scrubber for particle emissions control, followed by the 
magnesia unit. The FGD system was able to remove 90% of the 
inlet SO2 over 2800 hours of operation logged at the generating 
station. Its particle control capability was also demonstrated by 
reducing particle emissions to less than 0.01 gr/scf with the unit 
operated in series with an electrostatic precipitator. A test program, 
using only the wet-scrubbing unit for particle emissions control, 
achieved a collection efficiency of 99.6%. Magnesia was regenerated 
and recycled successfully. The SO2 produced during regeneration 
was used to manufacture commercial grade sulfuric acid which was 
marketed. Correlations were developed to determine SO. removal 
for varying boiler loads and fuel sulfur content, and to control 
regeneration of acceptable alkali. Several other studies of the process 
technology and process chemistry were undertaken as part of the 
work. 


3203 (PB—266231) EPA and ERDA high-temperature/high- 
pressure particulate control programs. Final report. Kennedy, R.A.; 
Dhillon, H.; Truett, J.B. (Mitre Corp., McLean, Va. (USA). 
METREK Div.). Feb 1977. Contract EPA-68-01-3539. 60p. NTIS 
PC A04/MF AOI. 

The report describes and compares current projects spon- 
sored by EPA and the U.S. Energy Research and Development 
Administration (ERDA), relating to the control of particulate matter 
in fuel gas streams at high temperatures (1000 to 2000F) and high 
pressures (5 atm and greater). The descriptions document each 
project (indicating the sponsor, contractor, funding, project officer, 
duration, and milestones) and provide a narrative statement of objec- 
tives and technology involved. Project descriptions provide bases 
for identifying overlap or duplication, and indicate areas not ad- 
dressed by either Agency. Descriptions were obtained from docu- 
mentation provided by the two Agencies and from discussions with 
Agency contractor representatives. Comparison of EPA and ERDA 
activities for possible overlap and omissions is summarized in the 
conclusions which indicate that there is little evidence of any over- 
lap or duplication. Since the composite effort of both Agencies is not 
large, some important areas of interest are not addressed. No pro- 
jects are dedicated exclusively to characterization and study of 
aerosol mechanics; however, one such EPA-sponsored study was 
completed recently. Some characterization work is done at ERDA, 
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incident to advanced energy systems development. Development of 
instrumentation is limited and does not extend to the expected 1000- 
psig operating range. 


3204 (PB—266572) Proposed steam electric power plant, 
George Neal steam electric station, Neal Unit No. 4, Port Neal 
Industrial District, Salix, Woodbury County, Iowa. Final environmen- 
tal impact statement. (Environmental Protection Agency, Kansas 
City, Mo. (USA). Region VII). Jan 1977. 478p. (EPA—907/9-76/ 
002). NTIS PC A21/MF AO1. 

The U.S. Environmental Protection Agency (EPA) has pre- 
pared the statement for the coal-fired, 576 megawatt power plant 
near Sioux City, Iowa in conjunction with the U.S. Army Corps of 
Engineers (Corps) and the rural Electrification Administration 
(REA). EPA was responsible as lead agency in the project as a result 
of the plant's need for a new source National Pollutant Discharge 
Elimination System permit required under Section 402, Public Law 
92-500. The statement includes analyses of expected impacts upon air 
and water quality, water quantity, noise levels, land use and aesthet- 
ics resulting from construction and operation of the proposed sta- 
tion. Energy source, plant siting, facility design and operation alter- 
natives are described. 


3205 (PB—266573) Proposed steam electric power plant, 
George Neal Steam Electric Station, Neal Unit No. 4, Port Neal 
Industrial District, Salix, Woodbury County, Iowa. Appendix. Final 
environmental impact statement. (Environmental Protection Agency, 
Kansas City, Mo. (USA). Region VII). Jan 1977. 268p. (EPA—907/ 
9-76/002-APP). NTIS PC Al2/MF AO1. 

The U.S. Environmental Protection Agency (EPA) has pre- 
pared the statement for the coal-fired, 576 megawatt power plant 
near Sioux City, Iowa in conjunction with the U.S. Army Corps of 
Engineers (Corps) and the Rural Electrification Administration 
(REA). EPA was responsible as lead agency in the project as a result 
of the plant’s need for a new source National Pollutant Discharge 
Elimination System permit required under Section 402, Public Law, 
92-500. The statement includes analyses of expected impacts upon air 
and water quality, water quantity, noise levels, land use and aesthet- 
ics resulting from construction and operation of the proposed sta- 
tion. Energy source, plant siting, facility design and operation alter- 
natives are described. (Portions of this document are not fully 
legible.) 


3206 (PB—267610) Standards support and _ environmental 
impact statement. Volume I: proposed standards of performance for 
lignite-fired steam generators. (Environmental Protection Agency, 
Research Triangle Park, N.C. (USA). Emission Standards and Engi- 
neering Div.). Dec 1976. 192p. (EPA/450/2—76/030a). NTIS PC 
A09/MF AOI. 

A standard of performance for the control of emissions of 
nitrogen oxides from new and modified lignite-fired steam gener- 
ators is being proposed under the authority of Section 111 of the 
Clean Air Act. When standards of performance for large steam 
generators were promulgated under Subpart D of Part 60, lignite- 
fired units were exempted from the nitrogen oxides standard (the 
sulfur dioxide and particulate matter standards are applicable to 
lignite-firing) because of a lack of data on attainable levels of 
emission from such units. Since then, sufficient data has been ob- 
tained to propose a standard. This document contains the back- 
ground information, environmental impact assessment, and the ratio- 
nale for the derivation of the proposed standard. 


3207 (PB—268008) Recent USSR literature on control of par- 
ticulate emissions from stationary sources. Final report January— 
December 1976. Feazel, C.E. (Southern Research Inst., Birmingham, 
Ala. (USA)). Apr 1977. 100p. (PRS—24). NTIS PC A04/MF AOl. 

The report reviews approximately 600 articles, published 
between 1970 and 1975 in several technical and scientific journals in 
the USSR and compiled and classified according to subject content. 
The articles were selected as significant indicators of the status of the 
technology of controlling air pollution by particulate emissions from 
stationary sources, with emphasis on fly ash from the combustion of 
coal in electric power plants. Control devices include electrostatic 
precipitators, wet scrubbers, fabric filters, cyclones, and granular 
bed filters 


3208 Power generation wherein sulfur and nitrogen oxides are 
removed, Costantini, R. (to Ralph M. Parsons Co.). US Patent 
4,039,621. 2 Aug 1977. Filed date 3 Mar 1974. 8p. 

A sulfur bearing carbonaceous fuel, particularly a low BTU 
gaseous fuel, is burned in a deficiency of air in the combustion zone 
of a boiler to form a reducing gas containing He and CO in an 
amount in excess of that required to reduce the generated SO/sub x/ 
to H2S and COS. The oxides of sulfur and nitrogen are, in part, 
converted to H2S, Nz and/or NH; during heat transfer in the boiler. 
The balance is passed through a catalyst chamber where sulfur 
species are converted to HeS and oxides of nitrogen to Ne and/or 
NHs. The formed H2S is extracted from the flue gas prior to venting 
to the atmosphere and recovered as free sulfur. Catalytic conversion 
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is carried out at a temperature from about 300° to 800°F. 6 claims, 1 
figure. 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 4042, 4046, 4048, 4058 


3209 (AAEC/E—392) FURES - a computer code for system 
energy flow analysis. Faulkner, J.I.; Stocks, K.J. (Australian Atomic 
Energy Commission Research Establishment, Lucas Heights). Oct 
1976. 56p. Dep. NTIS (US Sales Only), PC A04/MF AOI. 

A computer code for the analysis of energy flows in an 
electricity generating system is described. Account is taken of the 
energy investment in new generating plant as well as the annual 
energy requirements to provide fuel. Time delays are introduced to 
place the demands when they occur. All energy inputs are divided 
into thermal and electrical components. The program can handle a 
mix of station types which may be conventional and/or nuclear. 


3210 (AD-A—040398) User’s manual for the NLINE multicon- 
ductor transmission-line computer code. Technical report. Klebers, J. 
(Harry Diamond Labs., Washington, D.C. (USA)). May 1977. 52p. 
(HDL-TR—1803). NTIS PC A04/MF AOI. 

This manual describes applications of the multiconductor 
transmission-line computer program, NLINE. The program com- 
putes the voltages and currents induced by an incident plane electro- 
magnetic wave on the conductors or in the loads of a lossless 
transmission line made up of 11 conductors or less. The solution is 
provided both in the frequency and time domains. The program 
accepts arbitrary angles of incidence, transmission-line length, and 
resistive terminations. The Thevenin equivalent lumped-parameter 
method is described for use of NLINE with non-linear loads. Com- 
putational agreement with experimental data is demonstrated. A 
complete FORTRAN program listing is included. (Author) 


3211 (NP—22398) Long term dynamics for the evaluation of 
power system reserves. Paulsson, E. (Tekniska Hoegskolan, Stock- 
holm (Sweden)). 1976. 136p. Dep. NTIS (US Sales Only), PC A07/ 
MF AOl1. 

Thesis. 

Described is a method which has been developed to simulate 
the long term dynamic response of power systems, which follows 
major disturbances caused by loss of generation or abrupt load 
changes. The yond interest is on the performance of spinning 
reserve, control, transmission and load elements over periods of time 
lasting for several seconds to minutes. An average frequency ap- 
proach is introduced and the power system is represented by a 
simultaneous set of algebraic and differential equations, which are 
solved by a multi-value numerically stable implicit integration tech- 
nique with variable step size and order. 


3212 (NTIS/PS—77/0517) Microwave electric power transmis- 
sion (a bibliography with abstracts). Report for 1964-Jun 77. Reed, 
W.E. (National Technical Information Service, Springfield, Va. 
(USA)). Jun 1977. 42p. NTIS PC NO1/MF NOI. 

The citations cover research on the transmission of electric 
power from one point to another using wireless free space radiated 
microwave beams. Some of the studies deal with the feasibility of 
these microwave transmission systems to transmit power from satel- 
lite solar power stations. (This updated bibliography contains 37 
abstracts, 9 of which are new entries to the previous edition.) 


3213 (PB—267870) On-line transient control of power systems. 
Final report 15 Feb 72—31 Jan 75. Krause, P.C. (Purdue Univ., 
Lafayette, Ind. (USA). School of Electrical Engineering). 31 Jan 
1975. 104p. NTIS PC A06/MF AO1. 

The report is divided into four sections: (1) on-line transient 
and optimal control studies; (2) transmission line simulation; (3) 
equivalent models for transient stability studies; and (4) simulation of 
unbalanced operation. The transmission line research has led to the 
development of lumped and distributed parameter representations 
valid for low-frequency transients. Results of this research were used 
to solve a network unbalance problem for Consumers Power Com- 
pany. Recently, this work was extended to include accurate analog 
and hybrid representations of transmission lines with frequency- 
dependent parameters. The simulation techniques developed offer 
the advantage of fast computation with accuracy and flexibility. 
Effort has been also directed toward the development of reduced 
order models of induction and synchronous machines valid for 
transient stability studies. 


3214 145 kV SF; switchgear installation at Beaconsfield West, 
Australia. Menon, K.V. Brown Boveri Rev.; 64: No. 3, 169-173(Mar 
1977). 
The article reviews the design, testing, erection and commis- 
—_e of one of the largest modular switchgear installations of this 
nd. 
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3215 Transient source and direction of propagation-detector. 
Smith, M.N.; Huang, K. US Patent 3,986,116. 12 Oct 1976. Filed 
date 27 Jan 1975. 10p. 

A detector is described for locating the direction of propaga- 
tion of transients on electrical power lines supplying critical loads 
having various t of random impulse voltage transients. The 
device detects the polarity of transient voltages and the direction of 
transient current. An integrated logic and control circuit compares 
the sampled voltage and current to indicate from which direction the 
transient came. The logic and control circuit activates indicator 
lights which show whether the transient occurred in the direction of 
the source or the load and whether the transient was positive or 
negative. 


3216 Determination of the energy loss in an electric network 
from the mean load values at the nodes. Kayalov, G.M. Elektrichestvo; 
No. 6, 19-24(Jun 1976). (In Russian). 

To calculate energy losses in an open or closed network a 
general expression is given which divides the mean potential losses 
into two components--primary and dispersive--the first one equaling 
the losses during average loads at the nodes and is calculated by a 
standard program for digital computer; the second one is found on 
the basis of experimental characteristics of the load diagram for load 
variation limit at the nodes. 


AC SYSTEMS, EHV AND UHV 


3217 (EPRI-EL—488) Development of polymer-bonded silica 
(POLYSIL) for electrical applications. Final report. Gunasekaran, M.; 
Grekila, R.B. (Westinghouse Electric Corp., Pittsburgh, Pa. (USA). 
Research and Development Center). May 1977. 108p. Dep. NTIS, 
PC A06/MF AOI. 

The development for high voltage electrical insulation appli- 
cations of a new family of composite materials systems is described. 
This insulation can effectively replace electrical porcelain with sig- 
nificant technical and cost advantages, coupled with considerable 
savings in total energy consumption. These materials systems, trade- 
marked under the name POLYSIL, are essentially polymer concrete 
and polymer impregnated concrete reinforced with randomly dis- 
persed, chopped alkali-resistant glass or organic (aramid) fibers. Both 
cross-linked low viscosity acrylic and polyester resins were used as 
the organic phase of the composites. Coatings such as plasma- 
sprayed fluorocarbon and inorganic glass-resins were examined to 
enhance the surface characteristics and performance of the compos- 
ite insulation, especially in polluted environments. Data on the 
dielectric, mechanical, and physical properties of POLYSIL are 
presented and discussed in detail, together with examples of insulator 
prototypes made with these promising and versatile material sys- 
tems. 


3218 Contribution to the study of dielectric properties of high 
voltage insulating materials. Goffaux, R. (Aeliers de Constr Electr de 
Charleroi, Belgium). Rev. Gen. Electr.; 86: No. 3, 183-193(Mar 1977). 
(In French). 

Some experimental observations relating to the dielectric 
behavior of insulants, seat of partial discharges, made on single 
vacuoles as well as on HV insulants subjected to electric aging 
question the interpretation currently admitted, exclusively founded 
on the influence of partial discharges. Another dissipative mecha- 
nism: interfacial polarization or the so-called Maxwell-Wagner effect 
has been considered for explaining semi-quantitatively these observa- 
tions by pointing at the increase of electric conductivity of the 
surfaces affected by partial discharges and at the increase of the 
resistance of the sound part of the HV insulation during the aging 
process. The relative contribution of these two dissipative mecha- 
nisms depends on numerous factors connected to test conditions and, 
in particular, to voltage applied, temperature, test frequency, and 
nature of insulant components. This study questions the interpreta- 


tion of some specifications concerning the dielectric behavior of HV 
insulants. 


3219 Voltage control and transient overvoltages of extra-long- 
distance ac transmission lines. Capasso, A.; Iliceto, F. (Rome Univ, 
Italy). Energ. Elettr.; 53: No. 12, 650-658(Dec 1976). 

The paper deals with some of the technical aspects that are 
encountered in extra long distance power transmission, by means of 
extra high voltage ac lines compensated with series capacitors and 
shunt reactors, The main differences as compared with conventional 
long distance transmission are first reviewed. Then the steady-state 
behavior is discussed and possible solutions to some special problems 
are suggested including the choice of distance between compensat- 
ing stations and the circuit schematic thereof, line voltage control 
and system grounding. The second part of the paper reports the 
results of a computer analysis of transient overvoltages at fault 
initiation across series capacitors and phase-to-ground, transient re- 
covery voltages across line circuit breakers, secondary arc currents 
and energization overvoltages. This study was performed on a 50 
Hz, 1750 km long, double-circuit 500 kV transmission system. 





JAN. 31, 1978 


3220 Water cooled high voltage power cable with outer thermal 
insulation. Rasquin, W.; Brakelmann, H. (to Felten und Guilleaume 
Kabelwerke A.G., Koeln (Germany, F.R.)). German(FRG) Patent 
2,460,954/A/. 1 Jul 1976. 13p. (In German). 

The specification concerns a water-cooled high-voltage cable. 
This consists of an electric conductor with a blocked-off hollow 
channel, which carries the water, of electrical insulation, and of a 
cable sheath with thermal insulation. According to the specification, 
the cable sheath consists of an inner and an outer tube, between 
which the tubular thermal insulation is arranged. The thermal insula- 
tion is either a closed tube or is made of two half-shells, which are 
connected by a groove and spring, so that there is no longitudinal 
gap through at the two half-shells. A vapor barrier is provided 
between the thermal insulation and the outer tube, which prevents 
the diffusion of water vapor into the inside of the tube. 


3221 Utilization of sulphur hexafluoride and its recovery from a 
gas mixture. Leicht, E. Linde-Ber. Tech. Wiss.; No. 38, 9-13(Mar 
1976). (In German). 

Sulphur hexafluoride, a unusually chemically stable com- 
pound, is a gas not observed in nature. Its industrial significance is 
due to its extinguishing property. Its high electrical spark resistance 
leads to the development of SF¢-filled high-voltage circuits, cable 
wires and transformers. Furthermore, it has proved to be a valuable 
auxiliary means in producing ultrahigh voltages in research. SFe-No 
mixtures with reduced spark resistance as compared to pure SFg, are 
used for economic reasons. On the occason of the reconstruction 
work on the van de Graff tandem accelerator of the accelerator 
laboratory of both Munich universities, the SFeNo filling was to be 
replaced by pure SF. Regarding environmental pollution, as well as 
for timely and economic reasons, the recycling of the SF¢ fraction 
has been considered. The processing is to take place using a simple 
and cheap system at the site of the accelerator. It was decided to use 
a separation process where the SF¢ fraction is to separated off as a 
solid at temperatures below the triple temperature. Orientating labo- 
ratory tests at the Linde firm showed this method to be possible. The 
separation system was set up as drivable unit within a few weeks and 
put into operation. Boiling crude argon was used as coolant. SFs was 
alternately frozen out and evaporated off in the separators set up in 
pairs. The separating efficiency of the system was 300 kg SF¢ in 24 
hours. Five | of crude argon were required per kg SF¢. The nitrogen 
set free into the atmosphere contained less than 1% sulphur hexa- 
fluoride. 


3222 Present application of cross-linked polyethylene (XLPE) to 
insulate power cables. Schuppe, W.D. (Allgemeine Elektricitaets- 
Gesellschaft AEG Telefunken Kabelwerke A.G., Moenchenglad- 
bach (Germany, F.R.)). Draht-Welt ; 62: No. 1, 9-12(Jan 1976). (In 
German). 

The significance of plastic insulated cables for the medium 
voltage region is discussed. Increased possible uses of cross-linked 
polyethylene in the future due to its better thermal properties are 
predicted. Fabrication and advantages of the XLPE cable are de- 
scribed. Examples for the application of XLPE cables are given and 
a method for testing the cable is presented. Comparison of the 
properties of XLPE cables with paper insulated cables is given. 
Fittings for plastic cables are discussed. 


3223 Harmonized power supply system in Europe. Ittmann, 
K.H. Elektrodienst; 18: No. 2, 14-15(1976). (In German). 

In the framework of the harmonization of national standards 
for electric cables, the statements written down in the harmonization 
documents HD 21 and HD 22 are discussed. New specifications are 
compared with former German types and are explained. The new 
DIN and VDI specifications, coming into force on March, Ist 1976 
are given. Essential modifications from former specifications are 
listed separately. The attention is drawn to national cable types still 
licensed. 


3224 Electric cables for high energy transmission. Schuckert, 
W. Elektromeister Dtsch. Elektrohandwerk; 50: No. 24, 1553- 
1562(1975). (In German). 

Because of the ever increasing energy demand, the transmis- 
sion of ever larger energy amounts from power stations to consum- 
ers has become necessary. For that purpose ever more powerful 
electric cables are required. The development of a new type of 
electric high-energy cable (traditional cables, superconductiong 
cables for dc and three-phase current) is discussed. 


DC SYSTEMS 
REFER ALSO TO CITATION(S) 3224 


3225 (EPRI-EL—395) Bipolar HVDC transmission system 
study between +- 600 kV and +- 1200 kV: insulation studies. Final 
report. Menemenlis, C.; Harbec, G. (Hydro-Quebec, Montreal 
— Research Inst.). Dec 1976. 46p. Dep. NTIS, PC A03/MF 
AOl. 


ELECTRIC POWER ENGINEERING 343 


The insulation strengths for line and station insulators tested 
with various switching surges in the presence of dc voltage bias are 
described. This is part of a larger research effort to pinpoint techni- 
cal problem areas in overhead line design and operation at voltages 
of +-600 kV to +-1200 kV. The results reported can be used to 
determine conductor-to-tower clearances, length of the insulator 
column supporting a station bus, and clearances between buses. In 
testing station buses it was observed that the presence of the second 
bus, which is connected to ground or is under a negative bias 
voltage, affects the level of voltage needed to produce a breakdown 
across the insulator column supporting the first bus. Bus height 
above ground also affects the breakdown voltage across the insulator 
column and between buses. In order to assure that all bus-to-ground 
breakdowns terminate on the lower part of the insulator column and 
not to the ground plane, a proper coordination between insulator 
column length and bus height above ground should be maintained. 
Because of the many parameters affecting the breakdown voltage of 
air gaps, and the preliminary nature of this research investigation, 
the results obtained should be considered “typical” and should not 
be used for final specification of air insulating clearances. When 
testing with mixed voltages, the breakdown voltage decreased for 
the conductor-to-tower arrangement as the impulse component was 
increased. On the other hand, the flashover voltage increased for the 
bus-to-bus arrangement with an increasing impulse component. 
These apparent inconsistencies were not expected from the limited 
amount of existing data. No reasonable explanation was developed. 
Power supply requirements for dc insulator contamination tests have 
also been investigated. Separate reports contain the results of this 
work. 


3226 (EPRI-EL—397) Bipolar HVDC transmission system 
study between +- 600 kV and +- 1200 kV power supply study for 
insulator pollution tests. Final report. Karady, G. (Hydro-Quebec, 
Montreal (Canada). Research Inst.). Jul 1977. 104p. Dep. NTIS, PC 
A06/MF A01. 

The aim of the project was to determine the required capacity 
(stiffness) of a dc power supply to be used for flashover tests on 
contaminated insulators. The present state of the art was based on a 
survey of the literature which showed that neither the loading effect 
(maximum leakage current) of the contaminated insulators nor the 
necessary rectifier parameters have yet been clearly determined. A 
theoretical investigation revealed the critical factors influencing the 
flashover voltage. Extensive laboratory studies were performed in 
IREQ's small fog chamber, where the flashover voltage of heavily 
contaminated insulators were measured by the clean fog method in 
which the contaminated and dried insulators were installed in the 
fog chamber and energized. Then clean fog is applied and the 
voltage maintained until the flashover occurs or until the leakage 
current reduces to a few mA. The voltage and the leakage current 
are recorded by a magnetic-tape recorder. The test is repeated 
several times to determine the dependence of the 50% flashover 
voltage on the rectifier parameters. The majority of the contamina- 
tion tests were performed at the heavy pollution level of about 0.5 
mg/cm? of equivalent salt (NaCl) deposit density. The major conclu- 
sions of the investigation were: the flashover voltage of contaminat- 
ed insulators depends on the dynamic voltage drop, smoothing 
capacitance, and resistance on the ac and dc side of the rectifier; the 
maximum current before the flashover can be 4 to 4.5 A which is 
significantly higher than was quoted in the literature; and the dc 
pollution test requires a rectifier able to provide a current impulse 
with a peak value of 4 to 4.5 A, a duration of 0.2 to 0.6 s and a 
charge of 0.2 to 0.5 C, with a dynamic voltage drop of less than 5 to 
10% and less than 10% voltage fluctuation. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 
REFER ALSO TO CITATION(S) 4483 


3227 Cryogenic power cable. Iwata, Z. (to Furukawa Electric 
Co., Ltd.). US Patent 4,039,740. 2 Aug 1977. Priority date 19 Jun 
1974, Japan. 12p. 

A cryogenic power cable of a cryoresistive type is described 
having a conductor which is cooled with a cooling medium to 
permit large capacity power transmission by reducing thereby the 
electric resistance and the joule loss of the conductor. The tempera- 
ture of the cable core is controlled through an ingenious arrange- 
ment comprising the conductor which incorporates therein a passage 
for the cooling medium, an electric insulation layer made of an 
ordinary electric insulating material and a thermal insulating material 
layer. The cable not only makes ultrahigh voltage transmission of 
500 to 1000 kV possible but also is advantageous on account of a 
simple and economic structure. 


3228 Relationship between transient processes in regulated dc 
transmission and thermal processes in a superconductive cable. Boch- 
kovaya, G.P.; Nepopalov, V.N.; Shipulina, N.A. Izv. Akad. Nauk 
SSSR, Energ. Transp.; No. 1, 53-59(1977). (In Russian). 
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For the purpose of analyzing the thermal stability of a super- 
conductive dc transmission line (SDCTL), joint consideration is 
given to transient processes during accidental current overloads and 
to thermal processes in the superconductive cable (SCC), with the 
aim of determining the amplification factor of the current regulator, 
the inductance of the line reactor, and the geometrical parameters of 
the cable. Thermal stability is defined here as the property of an 
SDCTL enabling it, under the effect of thermal disturbances in the 
low-temperature region, either to remain in the superconductive 
state or, after leaving the superconductive state, to return to it when 
the effect of the thermal disturbances has been curtailed. The energy 
characteristics of transient processes with maximum possible current 
overloads are used to provide the necessary information for analyz- 
ing thermal stability. Curves are derived showing the relationship 
between the amplification factor of the current regulator and the 
breakdown current factor, the velocity characteristic of the increase 
in breakdown current, and the accidental current overload time. An 
equation is derived which expresses the relationship between permis- 
sible transient processe: in a dc transmission line and thermal pro- 
cesses with which thermal stability is maintained. Equations are also 
derived making it possible to calculate simply the parameters of the 
line, the dimensions of the superconductive cable, and thicknesses of 
the superconductor and normal-metal plies of the coaxial cable. 


NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 3986 


3229 (AED-Conf—76-660-031) Addendum to the operation and 
maintenance manual. Klein, W. (Kraftwerk Union A.G., Erlangen 
(Germany, F.R.)). 1976. 14p. (CONF-7609150—36). Dep. NTIS (US 
Sales Only), PC A02/MF AO1. 

From IAEA international training course on nuclear power 
project planning and implementation; Karlsruhe, F.R. Germany (6 
Sep 1976). 

The guideline is to be used by the competent licensing or 
supervisory authority as a basis for the examination of the data 
concerning the specialist knowledge required for nuclear power 
plant personnel. 


3230 (AED-Conf—76-660-064) Operation and maintenance 
manual, Stoll, A.; Krotil, H.; Klein, W. (Kraftwerk Union A.G., 
Erlangen (Germany, F.R.)). 1976. 39p. (CONF-7609150—37). Dep. 
NTIS (US Sales Only), PC A03/MF AO1. 

From IAEA international training course on nuclear power 
project planning and implementation; Karlsruhe, F.R. Germany (6 
Sep 1976). 

The operating manual is one of many technical documents 
which the nuclear power plant operator needs for ensuring safe 
operation. For the operating staff, however, there is only one 
document, namely the operating manual. The operating manual is an 
essential element in bringing man and machine in harmony. This is 
necessary for safe and, as far as possible, uninterrupted operation of 
the power plant. The operating manual is the only document con- 
taining binding instructions for plant operation. All the tasks of plant 
operation which are carried out by plant staff are described in the 
Operating manual in a form which is as clear and comprehensible as 
possible. A considerable number of these tasks can only be carried 
out by man, namely: 1) tasks concerning operational organization, 2) 
all non-automated areas of plant operation. 


3231 (ANL—77-XX-62, pp 63-67) International nuclear plan- 
ning and manpower requirements. Simnad, M. 1977. 

From 16. nuclear engineering education conference on inter- 
national nuclear engineering - development and planning; Argonne, 
Illinois, USA (28 Feb 1977). 

In 16th nuclear engineering education conference on interna- 
tional nuclear engineering: development and planning. 

In the transfer of nuclear technology to developing countries 
one of the most pressing needs is the manpower requirements for the 
planning, construction, and operation of the nuclear power systems. 
The indigenous human resources of the respective countries must be 
educated and trained to a level commensurate with the demands of 
such an advanced and challenging technology. The issues to be 
addressed when discussing international nuclear planning and man- 
power requirements are summarized. 


3232 (ANL—77-XX-62, pp 68-71) Role of U.S. universities in 
global manpower training. Spinrad, B.I. 1977 

From 16. nuclear engineering education conference on inter- 
national nuclear engineering - development and planning; Argonne, 
Illinois, USA (28 Feb 1977). 

In 16th nuclear engineering education conference on interna- 
tional nuclear engineering: development and planning. 
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The training of nuclear power plant personnel from develop- 
ing countries by U.S. universities is discussed 


3233 (EUR—5599) Role of the demand-duration curve in the 
evaluation of power station installation policies. Remarks on its effects 
on stations’ utilization, generating capacity, load factor history and 
consumptions. Graziani, G.; Maineri, M.; Zanantoni, C. (Commission 
of the Euro Communities, Ispra (Italy). Joint Research Centre). 
Dec 1976. 38p. Dep. NTIS (US Sales Only), PC A03/MF AOl. 

The role of the load-duration curve in determining the instal- 
lation policy for an electric power system, is examined. The effect of 
the priority order for the allocation of the power stations in the load- 
diagram is also discussed: in the model used here (program TOTEM) 
this priority is — as a function of type and age of the station. The 
significance of the load factor history for a power station as a 
function of its age is also discussed. It is suggested that such a curve 
be deduced as a result of strategy calculations made with TOTEM 
rather than assumping it as input data. 


3234 (Juel-Conf—21, pp 465-472) Maintenance, a problem for 
the designer and operator of nuclear power stations. Berners, O 
(Kraftanlagen A.G., Heidelberg (Germany, F.R.)). Sep 1976. 

From 4. Indo-German seminar on operation of nuclear power 
oT Julich, German, Federal Republic of (F.R. Germany) (29 Jun 
1976). 

In Proceedings of the fourth Indo-German seminar on oper- 
ation of nuclear power plants. Session 6. 

Maintenance is a main contribution to the econonic operation 
of a plant. In nuclear plants there is the influence of radiation which 
brings about additional difficulties. Specialists of component suppli- 
ers and technically trained and reliable erection and radiation protec- 
tion personnel are limited in availability. Maximum radiation protec- 
tion of the personnel is therefore not only a safety but also an 
economical problem. Moreover, it is a contribution to quality insur- 
ance too. Examples will be given showing ways and means how to 
meet the requirements for maximum radiation protection in each 
phase of the lifetime of a nuclear power station. The demands on 
plant requirements, engineering, planning and organisation of revi- 
sion, inspection and repair works as well as on the technical training 
of the personnel will be emphasized. 


3235 (Juel-Conf—21, pp 447-464) Organisation patterns, re- 
sponsibilities. Beuerle, H.J. (Gemeinschaftskernkraftwerk Neckar 
G.m.b.H., Neckarwestheim (Germany, F.R.)). Sep 1976. 

From 4. Indo-German seminar on operation of nuclear power 
voy Julich, German, Federal Republic of (F.R. Germany) (29 Jun 
1976). 

In Proceedings of the fourth Indo-German seminar on oper- 
ation of nuclear power plants. Session 6. 

Nuclear power stations are subject to very strict requirements 
regarding their safety. Progressive knowledge in the field of physics 
in the technical field and growing quantities of radioactive fission 
products in nuclear power stations as well as the constantly increas- 
ing consciousness of safety on the part of the public require accurate 
checking of all necessary safety criteria. An important influence on 
safety and on safe operation of a nuclear power station is exerted 
among other things by the organisation of the nuclear power station 
or of the nuclear power station company. To guarantee safety, 
therefore, supplementing the technical facilities by suitable adminis- 
trative measures plays a part not to be underestimated. 


3236 (Juel-Conf—21, pp 522-532) TUeV-functions during oper- 
ation of nuclear power plants. Fuerste, W. (Rheinisch-Westfaelischer 
Technischer Ueberwachungs-Verein e.V., Essen (Germany, F.R.)). 
Sep 1976. 

From 4. Indo-German seminar on operation of nuclear power 
oe Julich, German, Federal Republic of (F.R. Germany) (29 Jun 

76). 

In Proceedings of the fourth Indo-German seminar on oper- 
ation of nuclear power plants. Session 7. 

The ‘Technische Ueberwachungsverein TUeV’ is a technical 
surveillance agency, active in the field of safety of almost all kinds of 
industrial products. In the field of safety of nuclear power plants the 
TUeV, as authorized inspectorate, has the following tasks: a) safety 
assessment, b) design review, c) examination of specifications, d) 
examination of manufacturing documents, e) manufacturing surveil- 
lance, f) construction site surveillance, g) preoperational tests, h) 
records control, i) operation surveillance, j) decomissioning surveil- 
lance. Especially in the field of operation of nuclear power plants the 
TUeV fulfills the following functions: 1) recurring inspection tests 
On systems and components, 2) evaluation of changes and their 
control in nuclear power plants, 3) damage analysis. Details of the 
TUeV functions and tasks during operation of nuclear power plants 
are presented. 


3237 (Juel-Conf—21, pp 147-160) Training of nuclear power 
plant operators. Schlegel, G. (VGB Technische Vereinigung der 
Grosskraftwerksbetreiber e.V., Essen (Germany, F.R.)). Sep 1976. 
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From 4. Indo-German seminar on operation of nuclear power 
plants; Julich, German, Federal Republic of (F.R. Germany) (29 Jun 
1976). 


In Proceedings of the fourth Indo-German seminar on oper- 
ation ts nuclear power plants. Session 3. 

The qualification of nuclear power plant personnel has a 
decisive influence on the availability and economic operation of the 
plants put into their hands. In a working group of the ‘(VGB) 
Vereinigung der Grosskraftwerksbetreiber e.V.' the professional 
qualifications, educational plans and aims have been developed 
which are applied to the training of nuclear power plant personnel 
by the ‘Kraftwerksschule e.V. (K WS)’. At present KWS is erecting a 
nuclear power plant simulator centre with a simulator of a pressur- 
ised and one of a boiling water reactor power plant. At the begin- 
ning of 1977 they will be ready for the practical training of nuclear 
power plant operators. 


3238 (PB—267663) Computerized planning system for nuclear 
power plant evaluation. Bonczek, R.H.; Holsapple, C.W.; Whinston, 
A.B. (Purdue Univ., Lafayette, Ind. (USA). Krannert Graduate 
School of Manageme: ~¢ 1976. 25p. NTIS PC A02/MF AO1. 

A computerized system is described for information storage 
and query processing adapted to complex socio-technological issues. 
The system is referred to as GPLAN (Generalized Planning System) 
and can accommodate both qualitative (verbal) and quantitative 
data. The issue illustrated is the construction of a nuclear power 
plant, and involves interdisciplinary research and planning. The 
system’s outstanding features are the use of the network variety of 
data base, the selective retrieval of any configuration of data from a 
particular network structure, automatic execution of any desired 
application program from a standard or special library of applica- 
tions, user interface with a data base and applications by submitting 
English-like, non-procedural queries, and generality which allows 
tailoring to specific applications and provides a basis for integration 
of planning and research activities. The system is general and can be 
used for a wide variety of socio-technological issues which involve 
complex data relationships. 


3239 New nuclear power plants in Europe 1977. III. Report on 
construction schedules and projects in 24 European countries. Atom- 
wirtsch., Atomtech.; 22: No. 6, 314-326(Jun 1977). (In German). 

The atw report ‘New nuclear power plants in Europe 1977’ 
concludes with individual reports on the countries of Jugoslavia to 
Hungary. The report on the Federal Repuplic of Germany was 
published as part I in 3/77, p. 118-133. Issue 5/77, p. 281-295, 
presented as part II of the report a summary on Europe with reports 
on the countries from Belgium to Italy. 


3240 New nuclear power plants in Europe 1977. II. Report on 
construction schedules an¢ projects in 24 European countries. Afom- 
wirtsch., Atomtech.; 22: No. 5, 281-295(May 1977). (In German). 

A survey is presented of all nuclear power plants either in 
operation, under construction, or in the stage of planning in 24 
European countries. In this context, or review in tabular form and a 
brief summary of the various reactors supplement each other. The 
survey covers all in all 312 nuclear power plant units amounting to 
222,000 MWe. Many projects in the preparatory stage are influenced 
by a general uncertainty about economic growth and the proportion 
of nuclear energy. For this reason, the article concentrates on power 
plants under construction and on concrete projects. 


3241 Nuclear energy: is there another choice. Umsch. Wiss. 
Tech.; 17: No. 9, 259(May 1977). (In German). 

Nuclear energy - is there another choice. A leading scientist 
says no, there is no alternative, at least not for Europe. The develop- 
ment of nuclear energy plants is no longer a scientific or technical 
problem, but rather a matter of political decision. 


3242 Examination of structure, equipment and organization of 
personnel carrying out in-service tests, and maintenance and repair 
work in the control areas of nuclear power plants. Noack, J. (Lah- 
meyer International G.m.b.H., Frankfurt am Main (Germany, F.R.)). 
VGB Kraftwerkstech.; 57: No. 5, 315-318(May 1977). (In German). 

Detailed information on personnel i in various European nucle- 
ar power plants was obtained by questionnaires. The questions 
referred to: Number, radiation exposure, education/training, type, 
and origin. Data of seven nuclear power plants were evaluated. 


3243 Mannheim: reactor meeting 1977. Energiewirtsch. Tages- 
Sragen; 27: No. 5, 365-369(May 1977). (In German). 

The longer lectures of the reactor meeting's morning sessions 
are reported on briefly, falling back on some quotations. A few 
afternoon lectures are also commented upon because of their basic 
significance. The general theme that constantly emerged was nuclear 
energy (fuel, waste disposal, reactor lines, etc.) and its position 
within the overall framework of energy development and energy 
policies. 

3244 Availability of nuclear power plants in 1976. Moraw, G.; 


” 


Szeless, A. (Kernkraftwerk-Planungsgesellschaft m.b.H., Vienna 
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(Austria)). Atomwirtsch., Atomtech.; 22: No. 4, 227-230(Apr 1977). (in 
German). 

The data continuously published in the ‘atomwirtschaft’ and 
"Nucleonics Week’ journals about the availability of nuclear power 
plants together with the IAEA reports entitled ‘Operating Experi- 
ence with Nuclear Power Stations in Member States’ are used for 
statistical analysis. The study incorporates all nuclear power plants 
with gross electricity generating capacities in excess of 100 MW, 
except for the plants in the Comecon countries, for which no suitable 
data are yet available. The data are evaluated by means of the EVA 
computer program. The parameters analyzed are the load factor and 
the time utilization factor. The load factor of nuclear power plants in 
1976 was 2% higher than in 1975, the time utilization factor was 1% 
higher. 


3245 Development and application of modern energy technol- 
ogies in the FRG. Schmidt-Kuester, W.J.; Wagner, H.F. (Bundesmin- 
isterium fuer Forschung und Technologie, Bonn (Germany, F.R.)). 
Atomwirtsch., Atomtech.; 22: No. 4, 176-180(Apr 1977). (In German). 

Apart from other results, the nuclear controversy has led to a 
thorough reexamination of possible alternative energy sources. How- 
ever, all these studies have shown that for short-term and medium- 
term energy supply, there is no alternative to nuclear power on the 
basis of the present LWR plants. To be sure, new technologies and 
energy conservation may halp to save about 15% of the energy 
consumed up to the year 2000. The new energy research programme 
of the Federal Government therefore intends further promotion of 
these fields. But even if applied as intensively as possible, these 
technologies could never supplant nuclear energy, so that this is still 
the best choice to supply energy and to reduce the dependence on 
imported fuel in the near future. 


3246 From the atom nucleus to Brokdorf. Martin-Edingshaus, 
L. Bild Wiss.; 14: No. 4, 112-130(Apr 1977). (In German). 

No other subject stirs the feelings in the Federal Republic of 
Germany as much as nuclear energy does. The public is constantly 
informed of function and functioning of nuclear power plants. But 
how did we happen to get this ‘child’. In a two-part series ‘Bild der 
Wissenschaft’ investigates this question - the history of nuclear 
energy in Germany. 


3247 Energy research program 1977-1980. Technol.-Nachr. 
Manage.-Inf.; No. 214, 2, 13-15(Apr 1977). (In German). 

The Federal cabinet has adopted the new programme energy 
research and energy technologies for the period 1977-1980 during its 
meeting on April 27th, 1977. The programme plans an overall 
expenditure of 5,945 million DM and integrates cnntear 587 million 
DM for relevant investment measures out of the programme for 
furture investments. The targets of the programme are, in accor- 
dance with the energy programme of the Federal govermment, as 
follows: 1) Securing the energy supply on a medium- and long-term 
basis; 2) making available energy at overall costs favourable for the 
long-term national economy; 3) adequate and early recognition of 
environmental concerns, and of requirements concerning the protec- 
tion of the population and those occupied against the hazards of 
energy conversion and the application of energy; 4) increasing 
technological efficiency for the sake of maintaining competitiveness 
in energy techniques. - There is a close link between this programme 
and other programmes of the Federal government, i.e. in particular 
the programmes concerning the environment and raw materials. 
Taking into consideration these targets, the energy research pro- 
gramme has the following four focal points: 1) Rational use of 
energy in the field of application and in secondary application; 2) 
coal and other fossil primary energy carries; 3) new energy sources; 
4) nuclear energy. 


3248 Coal and nuclear power. Grainger, L. (National Coal 
Board, London (UK)). Coal, Gold Base Miner. South. Afr.; No. 12, 9- 
22(Spr 1977). 

In an assessment of the future of coal and nuclear energy a 
proposal is made for a total reappraisal of the role of nuclear power 
in the UK, and for a development programme reoriented to new 
objectives. The strong availability of fossil fuels in the next decade 
or two will, it is suggested, provide an opportunity for further 
thinking about nuclear fuel supplies, recycling, the fast breeder 
reactor, and whether Britain should ‘go it alone’ in the more ad- 
vanced and expensive areas of nuclear development. 


3249 Atw statistics: 1976 worldwide survey of nuclear power 
stations. Moraw, G.; Szeless, A. (Kernkraftwerk-Planungsgesells- 
chaft m.b.H., Vienna ’(Austria)); Gruenberg, M. Atomwirtsc z Atom- 
tech.; 22: No. 3, 142- 144(Mar 1977). (In German). 

The 1976 atw statistics again comprises four tables: a world- 
wide survey of nuclear power stations arranged by countries and a 
survey of nuclear power stations in the Western world arranged by 
reactor manufacturers, both reflecting the status as of December 31, 
1976, an outline of nuclear power plants ordered in 1976, and the 
electricity generation statistics of the nuclear power plants in oper- 
ation worldwide in 1976. 





346 ENERGY RESEARCH ABSTRACTS 


3250 Kraftwerk Union (KWU) nuclear fuel service. Knaab, H.; 
Knecht, K.; Garzarolli, F. (Kraftwerk Union A.G., Erlangen (Ger- 
many, F.R.). Reaktortechnik). Kerntechnik; 19: No. 3, 122-130(Mar 
1977). (In German). 

Activities started with the commissioning of the first German 
nuclear power stations have led to the present form of the nuclear 
fuel customer service. In the meantime, based on these tasks numer- 
ous test and working methods were developed and applied which 
are now available to operators of nuclear power station. The paper 
describes the most important methods and instruments and surveys 
the nuclear fuel service tasks carried ou to date. Past experience has 
shown that detailed knowledge of design, fabrication as well as the 

ibility to compose observations with investigations of engineer- 
ing and hot cell laboratories are prerequisites for successful service 
performance. The expected trend towards increasing frequency of 
service activities in the next few years must be taken into account by 
a continuous expansion in the number of the qualified personnel. It 
will become necessary for the coordination of the work at an 
increasing number of reactor plants to conclude long-term service 
agreements with the customer. 


3251 Development of the electro-economics of Bulgaria. Arch. 
Energiewirtsch.; 31: No. 3, 187-190(Mar 1977). (In German). 

Using Soviet sources, a survey is given 1) of the development 
of installed power plant capacity and electric power generation per 
year from 1939 to 1975, and 2) of the planned expansion of the 
Bulgarian power economy in the near future. The interconnection of 
power economy with the COMECON countries is discussed along 
with the consequences of socialist economic integration. Long-term 
prognoses for the years after 1980 state that most of the expansion of 
the power industry will be on the nuclear sector which will increase 
to 75-85% between 1990 and 2000. The total output of Bulgarian 
nuclear power stations by 2000 is estimated to be about 13 to 15 GW. 


3252 Progress in nuclear power and water power in Southern 
France. Frohnholzer, J. (Rheinisch-Westfaelisches Elektrizitaetswerk 
A.G. (Germany, F.R.); Energietechnik G.m.b.H., Muenchen (Ger- 
many, F.R.)). Elektrizitaetswirtschaft; 76: No. 7, 158-170(Mar 1977). 
(In German). 

In September 1976 a group of international experts from the 
European Economic Commission was able to visit installations for 
nuclear power and water power in southern France. The author, a 
member of this group, reports on: Full capacity of the factories for 
reactor pressure vessels and steam boilers up to the year 1985 for an 
electrical capacity of 35,000 MW; construction of the largest nuclear 
power station at Bugey, for 4190 MW, by 1978; construction of the 
Tricastin nuclear power station for 3700MW with fresh-water cool- 
ing from the Rhone Canal, and in addition the Eurodif uranium 
enrichment plant with a capacity of 3100 MW, commencement of 
production in 1978; Phenix fast breeder and nuclear test station in 
Provence; conclusion of the Rhone development between Lyon and 
the Meditterranean with power stations and locks by 1979; and 
development of the Durance and the Verdon almost complete with 
multipurpose installations. 


3253 Electricity supply industry in Pakistan. The present posi- 
tion and future development. Malik, W.H. (Technische Univ. Berlin 
(Germany, F.R.)). Elektrizitaetswirtschaft; 76: No. 7, 178-182(Mar 
1977). (In German). 

The electricity supply industry plays an important part in the 
economic development of Pakistan. The installed power has in- 
creased from 113 MW in the year 1947 to 2532 MW in the year 
1974/75. In spite of this steep rise the annual power supply per head 
of the population at about 140 kWh is one of the lowest in the world. 
In order to meet the increasing demand for electricity in the future it 
is necessary in Pakistan, besides developing hydroelectric and ther- 
mal power stations, to push on the construction of nuclear stations, 
because of the lack of conventional fuels. 


3254 Nuclear Power Plant Services as seen by a power plant 
supplier. Lochmann, K.H. (Kraftwerk Union, Frankfurt AM, Ger.). 
Kerntechnik; 19: No. 3, 105-109(Mar 1977). (In German). 

The main objective of Nuclear Plant Services is to support 
the nuclear power plant operators in their efforts to ensure economy 
of operation of their plants while maintaining the high safety stan- 
dard of nuclear power plants. The services rendered by the power 
plant suppliers are exemplified by evaluation of operating experience 
for information feedback and product service, standard services such 
as in-service inspections and fuel services, assistance in the case of 
incidents, accidents and repairs, backfitting of operating plants, 
performance of theoretical studies and preparation of additionally 
required licensing documents. The suppliers of nuclear power plants 
attach great importance to Nuclear Plant Services and are continu- 
ously improving them still further. 7 refs. 


3255 Nuclear systems inspection services. Selig, B.J. (Combust 
Eng Inc, Windsor, CT). Kernitechnik; 19: No. 3, 110-116(Mar 1977). 

There are numerous inspections performed on a nuclear 
system during refueling outages. The article will concentrate on 
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results of actual field testing and will include also a description of the 
equipment and approach utilized in three specific inspection areas: 
fuel, steam generators and inservice inspection (nondestructive ex- 
amination of the primary system boundary). In addition to actual 
results, the development and utilization of the specialized tools to 
perform these inspections will be described together with the impact 
on refueling schedules and man-rem exposures. 7 refs. 


3256 Kraftwerk Union (KWU) nuclear fuel service. Knaab, H.; 
Knecht, K.; Garzarolli, F. (Kraftwerk Union, Erlangen, Ger.). Kern- 
technik; 19: No. 3, 122-129(Mar 1977). (In German). 

Activities started with the commissioning of the first German 
nuclear power stations have led to the present form of the nuclear 
fuel service. In the meantime, numerous test and working methods 
were developed and applied which are now available to operators of 
nuclear power stations. The paper describes firstly the most impor- 
tant methods and instruments and secondly surveys the nuclear fuel 
service tasks carried-out to date. Past experience has shown that 
detailed knowledge of design, fabrication as well as the possibility to 
compare observations with investigations of engineering and hot cell 
laboratories are prerequisites for successful service performance. 
The expected trend towards increasing frequency of service activi- 
ties in the next few years must be taken into account by a continuous 
expansion in the number of the qualified personnel. It will become 
necessary for the coordination of the work at an increasing number 
of reactor plants to conclude long-term service agreements with the 
customer. 7 refs. 


3257 Reliable electric power generation: a utility's view of 
supplier's role. Krasnodebski, J.; Ravishankar, T.J. (Ont Hydro, Des 
and Dev Div). JEE Conf. Publ; No. 148, 35-38(21 Feb 1977). 

In recognition of the increasing cost of outage, Ontario 
Hydro has formulated a basic Reliability and Maintenance Program 
to improve the design of both nuclear and fossil-fired power stations. 
In the case of nuclear stations, the safety element has been an 
additional consideration. Equipment suppliers are held accountable 
for close adherence to design standards, and feedback from them has 
further improved design. 4 refs. 


3258 Hydraulic engineering tasks in thermal power plants. Gie- 
secke, J. (Stuttgart Univ. (TH) (Germany, F.R.)). Water, Air, Soil 
Pollut.; 29: No. 1, 1-5(Jan 1977). (In German). 

The electrical energy demand in the FRG is mainly met by 
thermal power plants. Since these power plants need extensive 
cooling measures with water as main heat conductor the hydraulics 
engineer now faces new interesting tasks of power plant engineering. 
These tasks cover water economy and constructive hydraulic engi- 
neering. Interesting problems are the different methods for harmless 
removal of the heat which inevitably develops during energy con- 
version. 


3259 Companies holding nuclear certificates of authorization. 
New York; American Society of Mechanical Engineers (1977). 53p. . 

A listing of companies holding Certificates of Authorization 
for the manufacture of nuclear power plant components is presented. 


3260 Nuclear power installations in Czechoslovakia. Tomcik, J. 
(Slovenske Energeticke Podniky, Bratislava (Czechoslovakia)). 
Tech. Pr.; 28: No. 11, 4-9(Nov 1976). (In Slovak). 

The economic aspects of the construction of nuclear power 
plants are assessed with regards to the situation in Czechoslovakia 
and within the framework of the Council of Mutual Economic 
Assistance. A brief summary of the development and construction of 
nuclear power plants in Czechoslovakia is presented and the present 
state of construction of the WWER-440 type plant is described. The 
Czechosiovak contribution to the manufacture of equipment for 
nuclear power plants with these reactors is assessed. 


3261 Plant for the delivery of long-distance steam combined 
with a nuclear power plant. Schueller, K.H. (to Brown, Boveri und 
Cie A.G., Mannheim (Germany, F.R.)). German(FRG) Patent 
2,513,575/A/. 7 Oct 1976. 13p. (In German). 

It is proposed that long-distance steam should not be directly 
discharged in order to avoid each posibility of spreading radioactive- 
ly contaminated steam. As a heat transmitter, a surface heat exchang- 
er should be chosen, the heating steam of the nuclear power station 
heating pressurized water whose pressure is higher then that of the 
heating steam. Long-distance steam generation then results from 
expanding the pressurized water. The plant is described in detail. 


3262 Some problems on domestic technology development from 
a point of fabricator of nuclear power plant. Watamori, T. (Hitachi 
Ltd., Tokyo (Japan)). Genshiryoku Kogyo; 22: No. 6, 15-19(Jun 1976). 
(In Japanese). 

During past 20 years, the nuclear power industry in Japan has 
introduced foreign technology, digested it in a short period, and 
continued to research and develop domestic technology. Now, 95% 
of the machinery and equipments for nuclear power generation with 
light water reactors can be produced domestically, and some tech- 
nologies are going to be exported. However, the nuclear power 
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industry is still in a severe environment. The progress of the devel- 
opment of nuclear power plants passed the periods of organizational 
rapier the construction of research reactors, the import of 
foreign technologies and reactors for practical use, and the construc- 
tion of domestically produced reactors for practical use. The supply- 
ing capacity of the nuclear power industry in Japan reached 6 units 
of 1, MW yearly, but in order to meet the long term plan of 
nuclear power generation, this capacity must be further enhanced. 
The problems in the promotion of domestic production are the 
establishment of independent technologies, the promotion of stan- 
dardization, the strengthening of business basis, the upbringing of 
relating enterprises, and the acceleration of national projects. Since 
the energy crisis, the trend of filling up energy demand with nuclear 
power generation became conspicuous, but for the expansion of 
export, the problems of safety guarantee, nuclear fuel cycle, and 
financial measures must be solved with government aid. 


3263 Structure of the energy situation undergoing a change - 
tasks and consequences for energy policies. Engelmann, U. (Bundes- 
ministerium fuer Wirtschaft, Bonn (Germany, F.R.)). VIK (Ver. Ind. 
Kraftwirtsch.) Mitt.; No. 5, . 97-101(Jan 1976). (In German) 

The author, on the occasion of the last VIK members meet- 
ing, dealt in his lecture with the preliminaries for the second continu- 
ation of the energy programme. He said, amongst other things, that 
nowadays, contrary to the 60s, not only the economy of the various 
energy carriers would determine their position, but their assuredness 
of supply to an equal extent. Nuclear energy would offer the chance 
to push petroleum into the background and thus to change the 
structure of our energy balance. Under no circumstances could the 
authorities delay, or even stop, the erection of nuclear power plants, 
because, on a long-term basis, there is no realistic alternative to 
nuclear energy. On the subject of coal the author is in favour of 
assigning in the future, too, a special role to this energy carrier, 
taking into consideration the safety factor, and in this context he 
mentioned the electricitiy generation acts. The considerations of the 
Ministry, however, have to be accompanied by renewed examina- 
tions whether the German national economy in the long run can be 
based almost exclusively on its own reserves and whether it can 
deliberately refrain, spending considerable funds, from utilizing the 

ssibilities of the low-cost reserves (low in cost because they are 
‘avoured by nature) on the world market. 


3264 Situation of nuclear technology. Mandel. Az.-Jnf; No. 12, 
3-7(1976). (In German). 

Reproduction is presented of the speech of the Deutsches 
Atomforum’s president held on the occasion of the members’ meet- 
ing 1976. 


3265 Kernkraftwerke in der Nordsee. Studie der Fachhochs- 
chule Luebeck. (Nuclear power plants in the North Sea. Study by the 
Fachhochschule Luebeck). Taurit, R. Muenchen, Germany, F.R.,; 
heme 1976). 48p. (In German). 

t the time being, there is no concrete plan for the construc- 
tion of an off-shore nuclear plant within the territorial waters of the 
FRG. Regarding the difficult problems which arise in connection 
with the location of nuclear power plants it seems advisable to deal 
early with the special technical matters of such nuclear power plants 
in the sea. The author tries to find out if the essential problems 
which ‘are different from those connected with plants as here and 
which arise anew here, can be solved at all. Only to make the task 
clear, a location in the North Sea was postulated with regard to 
selection criteria which are valid today. 


3266 Way of future development of nuclear power generation 
and its promotion, Kodama, K. (Science and Technology Agency, 
Tokyo (Japan)). pp 37-64 of In Genshiryoku hatsuden kaihatsu 
suishinjo no shomondai. Tokyo, Japan; Fuji International (1976). (In 
Japanese) 

In the development of nuclear power generation in the world, 
light water reactors amount to 80% of the whole. The present status 
of these reactors is described together with the other types of 
reactors. In the nuclear power generation in Japan, the reliability 
should be analysed from the various operation experiences of annual 
utilization rate, failure of achieving maximum approved power, 
number of failure occurrences, and shut down periods including both 
scheduled and accidental. Reconsideration to control and mainte- 
nance should be made after the above analysis. As for the domestic 
production of light water reactors, “what to produce” must be 
considered and promoted seriously, instead of “how to produce 
skillfully”. It seems to be necessary to assimilate the light water 
reactor techniques born in U.S. so as to take root in the soil of Japan, 
because original ideas have begun to appear from users and makers 
as the operation, construction, and maintenance experiences on ligh. 
water reactors have increased. The tendency of improving light 
water reactor techniques is the standardization. It is also required for 
the promotion of nuclear power generation to establish the fuel 
cycle, and to solve the waste processing and disposal. For low level 
solid wastes, the policy has been decided to perform it by combining 
underground and ocean disposal. In order to smooth the siting 
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problems, it will be required to practice adequate and effective 
public relations while proving the safety, investigating the influence 
of warm water discharge on the environment, and establishing their 
countermeasures. The way of thinking to obtain peoples’ consensus 
for the safety is described. 


3267 Nuclear power. Development and management of a tech- 
nology. Dawson, F.G. Seattle; University of Washington Press 
(1976). 326p. . 

The book presents the history of nuclear power development 
in the United States--from its inception as a secret military stratagem 
through its metamorphosis as a peaceful commercial energy source. 
The primary emphasis is on the key governmental policies, decisions, 
and actions that influenced the development and its subsequent 
management and regulation. The approach is historical, covering the 
years from 1938 to the present, with the main issues centering 
around a number of conflicting considerations--technical, fiscal, po- 
litical, foreign policy, safety and environment--which Dawson high- 
lights. 


3268 Genshiryoku hatsuden kaihatsu kihan kento iinkai hokoku- 
sho. (Report of the committee into the scale of nuclear power develop- 
ment). Tokyo, Japan; Japan Atomic Industrial Forum, Inc. (1975). 
78p. (In Japanese). 

A report is presented by the Japan Atomic Industrial Forum, 
in which the significance of nuclear power development is re- 
confirmed, and the prospect of the scale of development and the 
measures for achieving it are described. On the basis of 49,000 MW 
in 1985 estimated by General Energy Examination Committee, the 
committee has predicted the development target of 90,000 MW in 
1990. In this prediction, as the economy of nuclear power generation 
is considerably superior to that of thermal power generation, it has 
been revealed that the thermal power generating cost at the avail- 
ability of 70% corresponds to the cost of nuclear power generation 
at the availability of approximately 45%. The measures to achieve 
the development scale is divided into following items: location 
problems for nuclear facilities including warm water discharge, fuel 
cycle, capital demand, manpower program, and improvement of the 
availability of water reactors. It is urgently needed to clarify the 
government policy for the disposal of radioactive wastes. Though 
the availability of water reactors has been significantly low so far, it 
seems appropriate to aim at the yearly availability of 70% or more 
by investigating the causes of failure and efficiently realizing the 
prevention of their recurrence, and taking measures for improving 
the reliability of the equipment. 


3269 Nuclear energy centers: a national survey. Smiley, S.H. 
(Energy Research and Development Administration, Washington, 
DC). pp 20-37 of In Waste management ‘75. Post, R.G. (ed.). 
Tucson, AZ; University of Arizona (1975). 

A nuclear energy center site is any site large enough to 
support the total fuel cycle, including fuel reprocessing, fuel fabrica- 
tion, retrievable waste storage, and uranium enrichment. Section 207 
of the Energy Reorganization Act, which calls for a survey of 
possible sites in U.S., calls for a report to Congress and Council on 
Environmental Quality by Oct. 11, 1975. Brief descriptions are given 
of the nuclear energy center models to be evaluated in the survey: 
power only, fuel cycle only, and mixed power and fuel cycle parks. 
Physical factors, resources (water, etc.), financing, construction 
force, waste management, safeguards, etc. are considered. (DLC) 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 3314, 3473, 3519, 3520, 3528, 
3652, 3653, 3658, 3683, 3684, 3686, 3781, 3786, 3789, 3791, 3792, 
3795, 3796, 3797, 3798, 3800, 3801, 3802, 3803, 3804, 3805, 3817, 
3825, 3826, 3854, 3865, 3867, 3868, 3869, 3887, 3888 


3270 (AED-Conf—76-660-043) Fundamentals of boiling water 
reactor systems. Mattern, J. (Kraftwerk Union A.G., Offenbach 
(Germany, F.R.)). 1976. 17p. (CONF-7609150—34). Dep. NTIS (US 
Sales Only), PC A02/MF AOI. 

From IAEA international training course on nuclear power 
project planning and implementation; Karlsruhe, F.R. Germany (6 
Sep 1976) 

The reactor assembly consists of the reactor vessel, its inter- 
nal components of the core, shroud, steam separator, dryer assem- 
blies, feedwater spargers, internal recirculation pumps and control 
rod drive housings. Connected to the steam lines are the pressure 
relief valves which protect the pressure boundary from damage due 
to OV erpressure 


3271 (ANL—77-XX-62, pp 11-23) International thermal reac- 
tor development. Zebroski, E.L. 1977. 
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From 16. nuclear engineering education conference on inter- 
national nuclear engineering - development and planning; Argonne, 
Illinois, USA (28 Feb 1977). 

In 16th nuclear engineering education conference on interna- 
tional nuclear engineering: development and planning. 

The worldwide development of nuclear power plants is re- 
viewed. Charts are presented which show the commitment to light- 
water reactor capacity construction with breakdown by region and 
country. Additional charts show the major nuclear research centers 
which have substantial scope in light water reactor development and 
extensive international activities. 


3272 (BNWL—224C) Comparative analysis of pellet-cladding 
interaction from IFA-431 and IFA-432 Halden reactor tests. Hann, 
C.R.; Marshall, R.K. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). Jul 1977. Contract EY-76-C-06-1830. 41p. Dep. 
NTIS, PC A03/MF AOl1. 

Two test assemblies containing a total of 12 instrumented fuel 
rods were irradiated in the HBWR to obtain well-characterized data 
for fuel operating in the linear heat ranges of commercial nuclear 
power plants. These data are needed for verification of GAPCON- 
THERMAL and FRAP computer codes and will provide a series of 
benchmarks for indexing other thermal performance codes used for 
reactor safety analysis. Two essentially identical test assemblies, 
IFA-431 and IFA-432, each containing six instrumented fuel rods, 
were irradiated under similar conditions. Parameters in the test 
include pellet-cladding gap size and/or gap eccentricity, fill gas 
composition, fuel density and stability, linear heat rating, and 
burnup. The BWR-6 geometry except for length, a 95% theoretical 
density (TD) pellet, a 0.229 mm (9 mils) diameter gap, and helium fill 
gas were selected for the reference rod. 


3273 (EPRI-NP—409(6-77)) Nuclear fuel performance evalua- 
tion. Final report. Boerresen, S.; Pomeroy, D.L.; Rolstad, E.; Sauar, 
T.O. (Scandpower, Inc., Bethesda, Md. (USA)). Jun 1977. 308p. 
Dep. NTIS, PC A04/MF AOl1. 

An evaluation has been made of the ability of Scandpower’s 
empirical fuel performance model POSHO (‘Power Shock”) to 
predict the probability of fuel pin failures resulting from pellet-clad 
interaction in commercial nuclear power plants. POSHO provides an 
analytical method to calculate the failure probabilities associated 
with power level maneuvers for different fuel assembly designs. 
Application of the method provides a basis for risk-benefit decisions 
concerning operational procedures, fuel designs and fuel manage- 
ment strategies. One boiling water reactor (BWR) and one pressur- 
ized water reactor (PWR) were selected for study to compare model 
predictions with actual failures, as determined from post irradiation 
examination of the fuel and activity release data. The fuel duty 
cycles were reconstructed from operating records and nodal power 
histories were created by using Scandpower’s FMS computer pro- 
grams. Nodal power histories, coupled with the relative pin power 
distribution in each node, were processed by the fuel failure predic- 
tion model, which tracks the interaction power level for each pin 
group in each node and calculates the power shocks and the prob- 
ability for pellet-clad interaction cracks. The results of these calcula- 
tions are processed statistically to give the expected number of 
cracks, the number of failed fuel pins in each assembly and the total 
number of failed assemblies in the core. Fuel performance in the 
BWR, Quad Cities Unit Two, was calculated by the model in 
approximate agreement with the observed performance. Fuel perfor- 
mance in the PWR, Maine Yankee, was calculated in approximate 
agreement for two of the three fuel designs. The high failure rate in 
the third design, Type B fuel, was not calculated by the POSHO 
pellet-clad interaction model. 


3274 (EPRI-NP—436-SR) Study of in-service ultrasonic in- 
spection practice for BWR piping welds. Reinhart, E.R. (Electric 
Power Research Inst., Palo Alto, Calif. (USA)). Aug 1977. 198p. 
Dep. NTIS, PC A09/MF A0O1. 

The occasional occurrence of intergranular stress corrosion 
cracks (IGSCCs) in bypass lines and core spray lines on boiling 
water reactors (BWRs) has made it desirable to quantify the re- 
sponse of Code-required ultrasonic inspection methods to flaws of 
this nature. To quantify the ability of the ultrasonic method to detect 
flaws, an evaluation of actual piping removed from operating plants, 
including both cracked and uncracked pipe samples, was performed. 
In addition to evaluation of the flaw detection and analysis capability 
of each inspection group, the variables of code interpretation, proce- 
dures, techniques, standards, equipment, and training were studied. 
The overall results of the program indicate that ultrasonic examina- 
tion is a viable in-service volumetric inspection method for the 
detection of IGSCCs. The majority of the ultrasonic inspections 
found indications in essentially all of the flawed pipes (as determined 
by destructive examinations of specimens), but interpretation varied 
as to whether further confirmation was needed to establish the 
importance of the indications. Comparing the geometric location of 
the source of suspect signals with the previously established probable 
location of IGSCCs appears to be one of the most useful methods of 
analyzing data. Training of personnel specifically for the detection 
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and analysis of IGSCCs appears to be the single most important 
factor in obtaining a high probability of correct inspection results. 
Techniques, equipment, and standards all influence the inspection 
process, but to a lesser degree. The program results have been used 
by EPRI to initiate programs intended to further improve the 
decision-making process of the inspector. The program results also 
indicate that the necessary guidelines have now been established for 
conducting future inspection quantification programs in the utility 
industry. The details of planning and conducting the study and 
analysis of the inspection results are covered. 


3275 (Juel-Conf—21, pp 413-423) Fission products and fissile 
materia! concentrations in primary coolant water as an indicator of 
fuel performance. Almoula, A.I.; Chitambar, S.A.; Mallapurkar, V.; 
Mathews, C.K.; Nair, A.G.C.; Ramaniah, M.V.; Ramaswami, A.; 
Prakash, S.; Singh, R.J. (Bhabha Atomic Research Centre, Bombay 
(India). Radiochemistry Div.). Sep 1976. 

From 4. Indo-German seminar on operation of nuclear power 
plants; Julich, German, Federal Republic of (F.R. Germany) (29 Jun 
1976). 

In Proceedings of the fourth Indo-German seminar on oper- 
ation of nuclear power plants. Session 5. 

In order to find a means of identifying the occurrence of fuel 
failure and of locating the failed fuel assembly in the reactor core, 
measurements of the activities/concentrations of various fission 
products and of Pu, U and Gd in the primary coolant water of the 
reactors of the Tarapur Atomic Power Station have been carried 
out. The fission products were assayed using radiochemical methods 
and high resolution gamma spectrometry. The concentrations of Pu, 
U and Gd, being very low (down to | part in 10'* or 10'*) have been 
determined using isotope dilution mass spectrometry extended for 
this application. Fuel failure could be detected by the sudden rise in 
the cesium isotopes activities followed by similar changes in ruthen- 
ium isotopes activities and concentrations of Pu, U and Gd (when 
present as gadolina in the fuel). Preliminary investigations have 
indicated the possible use of '*Cs/'57Cs activity ratio and *°*U/ 
235 isotopic ratio in locating the failed fuel. A time lag has been 
observed from the time when cesium isotopes activities reach a 
maximum to the time when the concentrations of Pu, U and Gd as 
well as ruthenium isotopes activities reach their maxima. More 
detailed investigations are being carried out to study the above 
mentioned features. 


3276 (Juel-Conf—21, pp 424-446) Major maintenance activities: 
mechanical Tarapur Atomic Power Station. Bhat, K.P.; Kalaiya, J.B. 
(Tarapur Atomic Power Station (India)). Sep 1976. 

From 4. Indo-German seminar on operation of nuclear power 
plants; Julich, German, Federal Republic of (F.R. Germany) (29 Jun 
1976). 

In Proceedings of the fourth Indo-German seminar on oper- 
ation of nuclear power plants. Session 6. 

‘Nuclear’ and ‘non-nuclear’ maintenance activities are de- 
scribed for the Tarapur Reactor Station. 


3277 (Juel-Conf—21, pp 311-386) Core performance and fuel 
management of RAPS-1 and Tarapur reactors. Dwivedi, S.R.; Jagan- 
nathan, V.; Mohanakrishnan, P.; Nakra, A.N.; Purandare, H.D.; 
Srinivasan, K.R.; Rastogi, B.P. Sep 1976. 

From 4. Indo-German seminar on operation of nuclear power 
plants; Julich, German, Federal Republic of (F.R. Germany) (29 Jun 
1976). 

In Proceedings of the fourth Indo-German seminar on oper- 
ation of nuclear power plants. Session 5. 

RAPS-1 achieved criticality on August 11, 1972. Thereafter, 
the reactor was brought to power. Due to non-availability of the 
depleted fuel, the loading of which was necessary to obtain full 
power to begin with, the core was loaded with all natural uranium 
fuel and only 70% of the full power could be achieved. During last 
three years’ operation the core has seen an irradiation of more than 
one effective full power year. Both the units of TAPS started 
operation in the year 1969. Since then these units have completed 
three cycles. The reactors have been loaded with three types of fuel 
designated as initial, reload-1 and reload-2 differing in the enrich- 
ment distribution and fuel composition. With the help of PHW and 
BWR simulators, developed here, RAPS-1 and both the units of 
TAPS have been followed up. In the paper core performance and 
fuel management aspects such as flux peaking, power cycling, re- 
fuelling schemes etc. have been thoroughly examined. 


3278 (Juel-Conf—21, pp 495-506) Experiences from nine oper- 
ation-years of atomic power station Gundremmingen. Ettemeyer, R. 
(Kernkraftwerk RWE-Bayernwerk G.m.b.H., Gundremmingen/ 
Guenzburg (Germany, F.R.)). Sep 1976. 

From 4. Indo-German seminar on operation of nuclear power 
ie: Julich, German, Federal Republic of (F.R. Germany) (29 Jun 


In Proceedings of the fourth Indo-German seminar on oper- 
ation of nuclear power plants. Session 6. 
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The experiences gained during 9 years of operating the 
Atomic Power Station KRB Gundremmingen can be split into the 
following categories: 1) plant operation, 2) radioactivity release, and, 
3) plant maintenance and repair. The plant operation showed that 
after several difficulties with turbine-blades during the first three 
years the plant had a very high availability with very few unsche- 
duled outages because of disturbances. During the yearly 5 weeks of 
Outagesimportant work was done such as refuelling, sipping, inspec- 
tion of all important components and systems, revision, and repairs. 
The radioactive release by gas via the stack and by fluid to the river 
is dependant on the tightness of the fuel-elements and the plant- 
components. The activity release has been very low all the time: 
about 1% of the limit for gaseous activity and 10% for liquid 
activities. In maintenance and repair much experience was gained 
especially in respect to organisation of work as well as in reducing 
radiation load to the maintenance people. 


3279 (Juel-Conf—21, pp 285-310) Nuclear fuel experience. 
Holzer, R. (Kraftwerk Union A.G., Erlangen (Germany, F.R.)). Sep 
1976. 

From 4. Indo-German seminar on operation of nuclear power 
plants; Julich, German, Federal Republic of (F.R. Germany) (29 Jun 
1976). 


In Proceedings of the fourth Indo-German seminar on oper- 
ation of nuclear power plants. Session 5. 

The evaluation of KWU fuel experience in LWR’s allows a 
Statistically meaningful interpretation of the performance. The fuel 
rod behaviour is well understood, and the observed dimensional 
changes due to thermal, mechanical and irradiation- induced effects 
can be explained and predicted with sufficient accuracy using perfor- 
mance models which are calibrated against experimental results. 
Some problems which had caused early defects have been success- 
fully overcome by improvements in design, fabrication, and quality 
control. The present fuel reliability is excellent. Power cycling i.e. 
load follow operation on a daily or weekly schedule is possible 
through the use of a control system which avoids strong local power 
peaking. The main emphasis of present development efforts is direct- 
ed towards getting an improved knowledge of the mechanisms 
affecting the fuel rod behaviour during power ramping and thus to 
ascertain high operational flexibility. 


3280 (Juel-Conf—21, pp 211-243) Water chemistry experience 
at Tarapur Atomic Power Station and Rajasthan Atomic Power Sta- 
tion. Karkhanavala, M.D.; Mathur, P.K.; Narasimhan, S.V.; Venka- 
teswaran, G.; Venkateswarlu, K.S. (Bhabha Atomic Research 
Centre, Bombay (India). Chemistry Div.); Nandwani, T.B. (Tarapur 
Atomic Power Station (India)); Nair, B.K.S. (Rajasthan Atomic 
Power Project, Kota (India)). Sep 1976. 

From 4. Indo-German seminar on operation of nuclear power 
plants; Julich, German, Federal Republic of (F.R. Germany) (29 Jun 
1976). 

In Proceedings of the fourth Indo-German seminar on oper- 
ation of nuclear power plants. Session 3. 

The paper discusses the operational experience in respect of 
the water chemistry problems encountered and to a great extent 
overcome at the two operating power stations in India. Both the 
stations present certain special problems due to their unique loca- 
tions as well as the type of systems involved. 


3281 (Juel-Conf—21, pp 1-30) Performance of Tarapur Atomic 
Power Station and feed back for improved design of similar stations. 
Kothare, V.V.; Nanjundeswaran, K. (Tarapur Atomic Power Sta- 
tion (India)). Sep 1976. 

From 4. Indo-German seminar on operation of nuclear power 
ny Julich, German, Federal Republic of (F.R. Germany) (29 Jun 

). 

In Proceedings of the fourth Indo-German seminar on oper- 
ation of nuclear power plants. Session 1. 

The paper gives in brief the statistical data of reactor oper- 
ation and plant performance during 12 reactor years of operating 
experience. Fuel performance and incore and out-of-core fuel sip- 
ping work done during six refuelling operations for the two units are 
discussed. 


3282 (Juel-Conf—21, pp 387-412) Man-power planning and re- 
fuelling experiences at Tarapur Atomic Power Station. Rao, K.P.; 
Raghavan, M.S.S.; Srinivasan, V.S.; Nandwani, T.B. (Tarapur 
Atomic Power Station (India)). Sep 1976. 

From 4. Indo-German seminar on operation of nuclear power 
ire. Julich, German, Federal Republic of (F.R. Germany) (29 Jun 


In Proceedings of the fourth Indo-German seminar on oper- 
ation of nuciear power plants. Session 5. 

Tarapur Atomic Power Station has been in operation for over 
six years. During this period both units have been refuelled three 
times each. The paper discusses in three sections the various prob- 
lems and unique experiences gained during these refuellings, detail- 
ing the efforts and need for planning man-power for these outages 
and the Fuel Sipping operations. 
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3283 (Juel-Conf—21, pp 244-265) Water chemistry in nuclear 
power plants. Schroeder, H.J. (Rheinisch-Westfaelisches Elektrizi- 
taetswerk A.G., Biblis (Germany, F.R.). Kernkraftwerk). Sep 1976. 

From 4. Indo-German seminar on operation of nuclear power 
plants; Julich, German, Federal Republic of (F.R. Germany) (29 Jun 
1976). 

In Proceedings of the fourth Indo-German seminar on oper- 
ation of nuclear power plants. Session 4. 

This paper gives a survey on importance and ambiguity of 
water chemistry in nuclear power plants. The principal mechanisms 
of pressurized water reactors and boiling water reactors are outlined. 
The application of diverse material is discussed and the conditioning 
of circuits with chemicals is described. Fundamental statements are 
explained in examples. 


3284 (KFK—2375, pp 284-315) Investigations of the high tem- 
perature steam oxidation of Zircaloy-4 cladding tubes. Leistikow, S.; 
Berg, H. V.; Jennert, D.; Kraft, R.; Schanz, G. Nov 1976. (In 
German). 

In First semiannual report 1976. 

The induction heating system for program-controlled LOCA- 
similar time-at-temperature steam exposure to tube sections and the 
experimental set-up for stress-rupture testing of internally pressur- 
ized tube capsules in argon and steam were successfully operated. 
The temperature-transient tests were accompanied by SIMTRAN I- 
Zircaloy-Oxidation Code calculations. Stress-rupture experiments 
were performed in argon (800 - 950°C) as second part of compara- 
tive tests in argon and steam. 


3285 (KFK—2375, pp 234-236) Experimental data acquisition 
and processing of the dynamic behaviour of the pressure vessel test 
internals under the HDR-blowdown-experiments. Cramer, M.; Eberle, 
F.; Kadlec, J.; Mueller, R.A.; Lang, G. (Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Inst. fuer Reaktorentwicklung). Nov 
1976. (In German). 

In First semiannual report 1976. 

The detail design of the autoclave test system was completed 
and fabrication started. An electromagnetic vibration generator will 
be used for dynamic calibration of the transducers, which has been 
already ordered. First mechanical tests were performed with two 
displacement transducers and the supply lines already available. 
Considerable mechanical movement of the supply line appeared as 
an interfering signal. Two specimens of displacement transducers 
were ordered with another manufacturer, which are suitable for the 
ambient conditions prevailing here. Moreover, orders have been 
placed for two specimens of a piezo-resistive acceleration trans- 
ducer. 


3286 (KFK—2417) Pu-recycling in light water reactors: calcu- 
lation of fuel burn-up data for the design of reprocessing plants as well 
as the influence on the demand of uranium. Gasteiger, R. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Angewandte 
Systemanalyse; Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Projekt Wiederaufarbeitung und Abfallbehandlung). Feb 1977. 129p. 
(In German). Dep. NTIS (US Sales Only), PC A0O7/MF AOl1. 

The report gives a detailed review on the composition of 
radionuclides in spent LWR fuel in the case of Pu-recycling. These 
calculations are necessary for the design of spent fuel reprocessing 
plants. Furthermore the influence of Pu-recycling on the demand of 
uranium for a single LWR as well as for a certain growing LWR- 
population is shown. 


3287 (NUREG—0020(Vol.4)(No.8)) Licensed operating reac- 
tors: data for decisions. Operating units status report: data as of July 
31, 1977. Volume 4, No. 8. (Nuclear Regulatory Commission, Wash- 
ington, D.C. (USA)). Aug 1977. vp. NTIS $10.00. 

The report is divided into three sections. The first section 
contains summaries of operation of the nuclear units in commercial 
operation (i.e., no information is included for units in the power 
ascension stage, prior to commercial operation. . .those units are 
noted in the Project Index), the Glossary, and any known Errata. 
The second section contains two pages of detailed information on 
each individual nuclear unit, as follows: the left-hand pages contain 
information provided by NRC Regional Offices and I and E Head- 
quarters; the right-hand pages contain information received from the 
utilities concerning the operation of their unit during the report 
period. The third section is an Appendix which contains copies of 
the letters establishing the procedures for publication of this report, 
comparative statistics, identification of nuclear power plants within 
regional Electrical Reliability Councils, the relative status of U.S. 
nuclear electrical production to all U.S. electrical production by 
state, and Regulatory Guide 1.16 Revision 4. 


3288 (NUREG—0030-77/8) Nuclear power plants: data for de- 
cisions. Construction status report: data as of July 31, 1977. (Nuclear 
Regulatory Commission, Washington, D.C. (USA)). Aug 1977. vp. 
NTIS $10.00. 

This management report is designed to provide the necessary 
information for monitoring the progress of construction of nuclear 
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power plants. It provides data for synchronizing the licensing pro- 
cess with predicted fuel loading dates, as well as providing a central 
federal government report for commercial reactor construction. It 
utilizes data collected from the utilities sponsoring these projects and 
the Office of Inspection and Enforcement, NRC, and analyzed by 
the Office of Management Information and Program Control in the 
implementation of Management Information Systems. The status of 
the 91 plants authorized to engage in construction activities in 
Regions I thru V is summarized in this document. This total includes 
(4) plants with construction exemptions, and (10) plants with Limited 
Work Authorization Permits. 


3289 (PB—267664) Discriminant analysis of characteristics de- 
termining acceptance of rejection of nuclear power. Holsapple, C.; 
Whinston, W. (Purdue Univ., Lafayette, Ind. (USA). Krannert 
Graduate School of Management). 1976. 16p. NTIS PC A02/MF 
AOl. 

This study uses the linear discriminant model to analyze 
demographic and attitudinal data concerning the construction of a 
nuclear power facility at the Bailly site in northern Indiana. The 
objective is to ascertain the extent to which various respondent 
characteristics are useful in distinguishing among respondent atti- 
tudes (opposed, in favor, unsure) toward the Bailly project. 


3290 (RISO-M—1927) Probabilistic approach to reliability pre- 
dictions for LWR fuel rods. Misfeldt, I. (Research Establishment 
Risoe, Roskilde (Denmark)). Mar 1977. 19p. Dep. NTIS (US Sales 
Only), PC A02/MF AOl1. 

Structural problems are often non-deterministic, which is also 
the case for power reactor fuel. The stochastic behaviour of such 
fuel has been clearly demonstrated in numerous test reactor experi- 
ments, as well as from power reactor experience. Any attempt to 
calculate the reliability of nuclear fuel thus leads to a probabilistic 
approach, as outlined here. The first part of the fuel reliability 
prediction, implemented as a computer code, FRP, is the calculation 
of the fuel state (distributions of temperature, stress, strain, etc., in 
pellet and clad) as a function of time. A summary is given of the 
theory behind FRP and an example of a reliability calculation is 
presented. 


3291 (RISO-M—1928) Performance of the fuel model FFRS. 
Misfeldt, I. (Research Establishment Risoe, Roskilde (Denmark)). 
Mar 1977. 19p. Dep. NTIS (US Sales Only), PC A02/MF AOl. 

FFRS, a computer code for simulation of in-pile fuel rod 
performance, was developed for use in reliability predictions for 
nuclear fuel. Since this application involves numerous fuel simula- 
tions, the model is sufficiently simple to allow for fast computer 
calculation, but still detailed enough for realistic simulation. The 
performance of the model was examined by analyzing several cases, 
including the four EPRI Benchmark cases (described in CENPD- 
218), as well as experiments from the Danish irradiation programme. 
It was demonstrated that the model is based on sound principles, 
representing the state of the art in fuel modelling. It is therefore a 
valuable tool giving reliable results at very small computer costs. 


3292 (TID—27670) Application of waste heat from the Vermont 
Nuclear Power Station. Progress report No. 13, April 1—30, 1977. 
(Vermont Yankee Nuclear Power Corp., Rutland (USA)). 1977. 
Contract EY-76-C-02-2869. 32p. Dep. NTIS, PC A03/MF AOl. 

A conceptual design for a fish rearing facility utilizing waste 
heat from the Vermont Yankee Reactor is presented. Detailed cost 
estimates for the facility are included. 


3293 Computational benchmark problems: a review of recent 
work within the American Nuclear Society Mathematics and Computa- 
tion Division. Dodds, H.L. Jr. (Univ. of Tennessee, Knoxville). Nucl. 
Sci. Eng.; 64: No. 1, 64-73(Sep 1977). 

An overview of the recent accomplishments of the Computa- 
tional Benchmark Problems Committee of the American Nuclear 
Society Mathematics and Computation Division is presented. Solu- 
tions of computational benchmark problems in the following eight 
areas are presented and discussed: (a) high-temperature gas-cooled 
reactor neutronics, (b) pressurized water reactor (PWR) thermal 
hydraulics, (c) PWR neutronics, (d) neutron transport in a cylindri- 
cal “black” rod, (e) neutron transport in a boiling water reactor 
(BWR) rod bundle, (f) BWR transient neutronics with thermal 
feedback, (g) neutron depletion in a heavy water reactor, and (h) 
heavy water reactor transient neutronics. It is concluded that these 
problems and solutions are of considerable value to the nuclear 
industry because they have been and will continue to be useful in the 
development, evaluation, and verification of computer codes and 
numerical-solution methods. 


3294 Fuel failures in the Dodewaard Boiling Water Reactor. 
Cordall, D. (Central Electricity Generating Board, Berkeley, Eng.); 
Cornell, R.M.; Jones, K.W.; Waddington, J.S. Nucl. Technol.; 34: 
No. 3, 438-448(Aug 1977). 

Some fuel assemblies containing pins manufactured by British 
Nuclear Fuels Limited failed during irradiation in the Dodewaard 
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Boiling Water Reactor. At discharge, the assemblies had accumulat- 
ed a mean burnup of 14,870 MWd/Te(U) [14.87 MWd/kg(U)]. A 
selection of failed and unfailed pins from two of these assemblies was 
examined to locate the primary failure sites and to identify the failure 
mechanism. Eddy-current signals not attributable to any visible 
feature were observed near the bottom grid site of the seven pins 
identified as failures. Metallographic examination of this region of 
four of these pins revealed a primary failure in the form of a 
penetrating crack in the cladding. It was inferred that the eddy- 
current signals from the remaining three failed pins originated at 
similar sites. The failure characteristics were identical to those 
known to have been caused by power ramps. Furthermore, increases 
in turbine off-gas and coolant iodine activities were coincident with 
large power increases at the failure location caused by movement of 
control blades. It was therefore deduced that the failure of these pins 
was a consequence of power ramping. A nonpenetrating crack that 
was not detected by eddy-current testing was found in the unfailed 
pin that experienced the greatest increase in power. The characteris- 
tics of this crack were the same as those found in failed pins. This is 
regarded as further evidence that the primary source of failure had 
been located in the failed pins. Several other instances of clad 
penetration and an end plug failure were observed that were caused 
by hydriding of the cladding following coolant ingress at the site of 
the primary failure. 


3295 How to handle a 674-ton reactor vessel. Swanson, D.T. 
(VSL Corp). Power Eng.; 81: No. 6, 72-75(Jun 1977). 

A description is given of the specially designed crawler 
transportation system, the lifting equipment, and gantry used to 
transport in an upright position, and put in place without incident a 
674-ton reactor vessel. In addition, a detailed account is given of the 
loading, transporting, and unloading operations, including the prep- 
aration of the route, part of which was downward at a 6.7% grade. 


3296 Kennzeichnung von Brennelementbuendeln fuer Leistungs- 
reaktoren. Entwurf. (Fuel assembly identification for power reactors. 
Draft). Berlin, Germany, F.R.; Beuth (Apr 1977). 2p. (In German). 

The standard refers to fuel assemblies of light-water power 
reactors. It contains stipulations for uniform marking in order that 
the fuel assemblies may be identified. A figure consisting of 8 alpha- 
numerical numbers is used for marking, the first three of which 
represent the operator who ordered the fuel assembly, while the four 
numbers to follow symbolize a series number. The last number 
serves as a test mark to scrutinize reading mistakes. The alpha- 
numerical numbers include the Arabic numerals 0-9 and, following 
them, the letters A-Y of the German alphabet, leaving out B, F, I, O, 
Q, Z (30 characters). 


3297 System identification for operational reliability assessment 
of a power plant subsystem. Wredenberg, L.G.; Bubenko, J.A. (R Inst 
of Technol, Stockholm). JEE Conf. Publ; No. 148, 55-57(21 Feb 
1977). 

Reliability assessment of nuclear power plants requires that 
subsystems of the plant be clearly defined or identified on a function- 
al basis. An example is given of the identification process: the 
feedwater system of a boiling water reactor power plant. 


3298 Electrical cables in a reactor containment of nuclear power 
plants. Bundesanzeiger; 29: No. 38, 4-5(Feb 1977). (In German). 

The regulation applies to electrical cables in containments of 
LWRs. It deals with safety requirements concerning design, calcula- 
tion, construction, assembling, and tests. 


3299 Kerntechnische Anlagen. Wiederkehrende Pruefungen. 
Sichtpruefungen. Entwurf. (Nuclear facilities. Recurrent inspections. 
Visual inspection. Draft). Berlin, Germany, F.R.; Beuth (Feb 1977). 
6p. (In German). 

The standard is valid for visual in-service inspections of the 
pressure shell of the reactor coolant and of its internals in LWRs. A 
procedure is established to recognize surface changes, e.g. hammer 
marks, friction marks, abrasions, depositions, and materials separa- 
tion, by means of visual inspections. 


3300 Comparative study of two-dimensional transport methods 
for BWR lattice geometries. Halsall, MJ. (UKAEA Reactor Group, 
Winfrith. Atomic Energy Establishment). Ann. Nucl. Energy; 4: No. 
1, 1-9(1977). 

Current BWR fuel assembly designs contain a number of 
features which present problems to an accurate neutronics analysis. 
A series of idealised model problems are described which have been 
analysed with the aid of the lattice code LWR-WIMS. This code 
contains modules which provide flux solutions by the methods of 
diffusion theory, Ssub(n) transport theory, and collision probability 
theory with and without pin cell homogenisation. The results of the 
study indicate that homogenisation errors can be significant, particu- 
larly for pins containing burnable poison and that, due to cancelling 
error effects, the subsequent use of diffusion theory with a compara- 
tively coarse mesh is often preferable to an accurate solution of the 
homogenised transport equation. 
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3301 Nuclear power-plant performance analysis. Kueffer, K 
(Nordostschweizerische Kraftwerke of Baden, Switzerland). Nucl. 
Saf.; 18: No. 5, 664-666(1977). 

Weighted monthly average load factors for power stations 
with light-water reactors are shown which indicate a superiority of 
PWR power plants over BWR power plants. The weighted average 
load factors for power plants with light-water reactors as a function 
of their operating years indicates that load factors improve with 
increasing operating time. The results presented indicate that load 
factors achieved in Europe are higher than those reached in the 
United States and that power plants with PWRs performed better 
than power plants with BWRs. 


3302 Operating experience with 13 light-water reactor in 
Europe. Lutz, H.R. (Bernische Kraftwerk, Switzerland); Kueffer, K 
Schenk, K. Nucl. Saf; 18: No. 5, 666-675(1977). 

The operating experience of 13 European LWR power sta- 
tions that began operation prior to January 1973 is presented. Given 
are key parameters, such as average load factor, load diagrams, 
nonavailability analyses, statistics on leaking fuel elements, radioac- 
tivity-discharge values, size of power-station staffs, man-rem expo- 
sures, additional investments, etc. Some special events are described 
in detail. Theories for the disparities in capacity factors between 
European and American LWR power stations and between pressur- 
ized-water-reactor and boiling-water-reactor power stations are also 
presented. 


3303 Halden: EPRI's window on the nuclear world. Thomas, 
G.R. EPRI J.; 2: No. 5, 14-19(1977). 

A brief description is given of EPRI participation in interna- 
tionally-supported LWR fuel irradiation studies at the Halden Reac- 
tor Project. (DG) 


3304 Caorso: the first of the new generation of Italian nuclear 
power plants. Rousek, J. Jad. Energ.; 22: No. 11, 435-438(Nov 1976). 
(In Czech). 

The time schedule of the construction, the sub-contractors 
supplying the main parts of the nuclear power plant, and the 
technical parameters of the CAORSO power plant are given. The 
nuclear and the conventional part of the power plant and its connec- 
tion to the power supply and the preparation of plant operation are 
described. 


3305 Large nuclear turbine. Hirota, Y. (Mitsubishi Heavy In- 
dustries Ltd., Tokyo (Japan)). Karyoku Genshiryoku Hatsuden; 27: 
No. 9, 827-836(Sep 1976). (In Japanese). 

It is expected that a nuclear power plant of 1,100 MW will 
Start operation in 1977 in Japan. The turbine generators for nuclear 
power generation are basically same as those for thermal power 
generation, therefore their domestic production has been attempted 
since the beginning of introducing nuclear power. Mitsubishi Heavy 
Industries, Ltd. has manufactured the turbines used in combination 
with PWRs. The types of the turbines are standardized in accor- 
dance with the standard for reactor thermal output. In case of light 
water reactor plants, the steam condition at turbine inlet is the 
saturated steam of 50-70 kg/cm? and about 280 deg C, and the steam 
consumption is very large. The long blades for the last LP stage are 
standardized, and the number of division of exhaust steam required 
for unit capacity is determined with them. The HP turbines and a 
number of LP turbines are combined into one shaft tandem com- 
pound type. Reheating improves the thermal efficiency, and reduces 
the moisture passing through LP turbines. For feed water heating, 
steam bleeding of five or six stages is utilized. The construction and 
the features of the turbines for nuclear power generation are ex- 
plained. In case of the turbines combined with BWRs, the steam 
generated in reactors is used, therefore the precaution for preventing 
the leak of radioactivity must be taken. 


3306 Commission of the ASEA-ATOM boiling water reactor 
Oskarshamn 2. Kaipainen, A. (ASEA-ATOM AB, Vaesteraas 
(Sweden)). ASEA (Allm. Sven. Elektr. A. B.) J.; 49: No. 1, 3-8(1976). 

AB ASEA-ATOM's boiling water reactor Oskarshamn 2 was 
handed over to the customer on shedule on the 15th December, 
1974, after one week of continuous power operation. This article 
gives an account of the design and technical data of the reactor and 
of the tests performed in conjunction with the commissioning. 


3307 (ERDA—76-28V 1(App.2)) Federal look at the needs for 
energy-related materials research and development. Part I: near-term 
program. Appendix 2: nuclear energy panel report. Part 2A: details of 
current materials R and D programs to support LWR. Part 2B: seizing 
opportunities for international cooperation and collaboration. Part 2C: 
national alloy development program. (Federal Council for Science 
and Technology, Washington, D.C. (USA). Energy Task Group). 
1976. 26p. Dep. NTIS, PC A03/MF AO1. 

Supplemental information to the Nuclear Energy Panel 
Report is contained as part of the National Plan for Energy-Related 
Materials Research and Development. A detailed description of the 
current materials R and D program for light water reactors covering 
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primary contributors is presented. Opportunities for international 
cooperation and collaboration are discussed, and the national alloy 
development program is described. (GHT) 


3308 Sensitivity of nuclear fuel cycle costs to uncertainties in 
nuclear data and methods. Harris, D.R. Troy, NY; Rensselaer Poly- 
technic Inst. (1976). 239p. University Microfilms Order No. 77- 
03,707. 

Thesis (Ph. D.). 

A sensitivity analysis system is developed for assessing the 
economic implications of uncertainties in nuclear data and related 
computational methods for light water power reactors. Results of 
the sensitivity analysis indicate directions for worthwhile improve- 
ment in data and methods. Benefits from improvements in data and 
methods are related to reduction of margins that are provided by 
designers to ensure meeting reactor and fuel objectives. The sensitiv- 
ity analysis system relates costs to uncertainties in nuclear data and 
methods by two sequences of operations broken at the few group 
data level. Path B determines the sensitivity of reactor fuel cycle 
cost to uncertainties in few group microscopic cross sections. Then 
for important cases Path A analysis relates few energy group cell- 
averaged microscopic cross sections to uncertainties in basic nuclear 
data and in related computational methods. Sensitivity analyses are 
carried out for a pressurized water reactor. In direct Path B analysis 
each few group nuclear parameter is changed, and initial enrichment 
is also changed so as to keep the end-of-cycle core multiplication 
factor unchanged, i.e., to preserve cycle time at the demand power. 
Sensitivities of fuel cycle cost are determined with respect to some 
ninety nuclear parameters both for a normal fuel cycle and for a 
throw-away fuel cycle. Particularly large dollar implications are 
found for thermal and resonance range cross sections in fissile and 
fertile materials. Path A sensitivity analyses are carried out for the 
pressurized water reactor at middle-of-exposure. Reasonance group 
cross sections are found to be sensitive to resonance parameters and, 
to a lesser extent, to cross section formalisms. Thermal group cross 
sections are found to be markedly sensitive to data at Maxwellian 
energies. 


3309 Needs and direction of the non-utility sector in improving 
power plant reliability. Salvatori, R. (Westinghouse Electric Corp., 
Pittsburgh). pp 19p, Paper 6 of In Executive conference on improv- 
ing power plant reliability. Hinsdale, IL; American Nuclear Society 
(1976). 

From Executive conference on improving power plant reli- 
ability; Hot Springs, Virginia, United States of America (USA) (27 
Sep 1976). 

See CONF-7609126—. 

A Westinghouse program for improving the reliability of 
their PWR power plants is described. 


3310 Reliability improvement: where do we go from here. 
ERDA—LWR technology program. Erb, D.E. (ERDA, Washington, 
DC). pp 5p, Paper 20 of In Executive conference on improving 
power plant reliability. Hinsdale, IL; American Nuclear Society 
(1976). 

From Executive conference on improving power plant reli- 
ability; Hot Springs, Virginia, United States of America (USA) (27 
Sep 1976). 

See CONF-7609126—. 

The ERDA program for reliability improvement in LWR 
power plants is discussed. The program includes in-plant radiation 
control, refueling improvement, component development, improved 
fuel, and plant operating data acquisition and analysis. 


3311 Fuel rod for use in a nuclear reactor. Sakagami, M.; 
Takeda, S.; Onishi, T.; Takeda, T. (to Hitachi Ltd.). Japanese Patent 
1976-104,187/A/. 12 Mar 1975. 3p. (In Japanese). 

Object: To prevent the movement and breakage of fuel pellets 
in a fuel element in light-water type power reactors or the like due 
to densification by providing a spiral groove on the internal surface 
of the clad. Structure: A fuel clad is provided having a spiral groove 
on its internal surface and fuel pellets are formed having a comple- 
mentary spiral rib which fits into the groove. Such a pellet is inserted 
into the can and rotated to form a fuel pin. Movement of the pellets 
in the can due to densification is prevented by frictional resistance 
between the pellets and the internal wall of the tube. 


3312 Core cooling for the BWR. Davidson, R.H. pp 265-268 of 
In Nuclear safety, 1975. Hetrick, D.L. (ed.). Hinsdale, IL; American 
Nuclear Society (1975). 

From ANS topical meeting on nuclear safety; Tucson, Arizo- 
na, USA (5 Oct 1975). 

See CONF-751044—. 

As with other types of light-water reactors, the boiling-water 
reactor has provision for core cooling for normal operation and 
shutdown of the system as well as for emergency operation. The 
most considered emergency is the Loss of Coolant Accident 
(LOCA); there is, of course, extensive provision to accommodate the 
LOCA in the BWR with a multisystem of redundant and diverse 
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emergency core cooling functions. The types and design basis of 
emergency core cooling systems and other types of core cooling that 
are available for the various circumstances of reactor operation are 
described. While the system types, capacities, and other parameters 
generally relate to those available for the BWR/6, the differences 
between the BWR/6 and earlier BWR designs are not so significant 
that application and understanding of the principles involved cannot 
be extended to these for this discussion. 


3313 (NP-tr—1981) Status report. Reactor pressure vessels. 
Volume 3. Evaluation of the literature relating to the Heavy Section 
Steel Technology Program (status as of Spring 1973). First draft. 
(Gesellschaft fuer Reaktorsicherheit m.b.H. (GRS), Koeln (Ger- 
many, F.R.)). 1973. Translation of SB—4. 135p. Dep. NTIS (US 
Sales Only), PC A07/MF AO1. 

The reactor pressure vessels status report has been produced, 
within the framework of the reactor safety research program, for the 
federal minister of research and technology. The literature which 
has been published on the subject of the HSST Program up to spring 
1973 is reviewed. At the latter time all the research programs (such 
as those on the fracture mechanics and bursting behavior of interme- 
diate size vessels) had not yet been concluded. Therefore it will be 
necessary to supplement the third volume at a suitable time when the 
residual results are available. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 3271, 3273, 3284, 3287, 3288, 
3293, 3301, 3302, 3303, 3307, 3308, 3310, 3313, 3528, 3622, 3623, 
3626, 3686, 3781, 3788, 3798, 3814, 3815, 3817, 3825, 3826, 3847, 
3865, 3867, 3868, 3884, 3887, 3888, 3891 


? 


3314 (GKSS—77/E/4) Calculation of the thermal and hydrau- 
lic states in rod cluster cores of light-water reactors. Teichel, H. 
(Gesellschaft fuer Kernenergieverwertung in Schiffoau und Schif- 
fahrt m.b.H., Geesthacht-Tesperhude (Germany, F.R.); Technische 
Univ. Braunschweig (Germany, F.R.). Fakultaet fuer Maschinenbau 
und Elektrotechnik). 1977. 165p. (In German). Dep. NTIS (US Sales 
Only), PC A08/MF AO1. 

For calculating the three-dimensional steady distribution of 
the thermal and hydraulic states in rod cluster cores of light-water 
reactors, the subchannel analysis programs COLA 1 and COLA 2 
have been developed. Both programs contain a multitude of compet- 
ing empirical correlations which may be used by choice. The pro- 
grams COLA 1 and COLA 2 differ in the calculation method and in 
the treatment of the boundary condition ‘equal pressure at the end of 
all cooling channels’ governing the problem. All parts of the pro- 
grams are identical. By means of recomputed experiments statements 
on the accuracy of the results to be expected can be made. In 
addition, the different suitability of both programs for different 
experimental conditions are shown. 


3315 (Juel-Conf—21, pp 266-276) Influence of water chemistry 
- the operating behavior of KWU steam generators. Riess, R. Sep 
1976. 

From 4. Indo-German seminar on operation of nuclear power 
plants; Julich, German, Federal Republic of (F.R. Germany) (29 Jun 
1976). 

In Proceedings of the fourth Indo-German seminar on oper- 
ation of nuclear power plants. Session 4. 

The paper describes the influence of the secondary side Water 
Chemistry on the operating behaviour of KWU U-tube steam gener- 
ators. This description includes the operating experience both with 
AVT (All Volatile Treatment) and PO,-treatment of the U-tube 
steam generators. Various aspects of design and tube material and 
their effect on operational experience regarding flow distribution, 
corrosion product behavior, and the corrosion resistance in aqueous 
media have also been discussed. It has been concluded that at present 
time on the basis of the proved design, material, and chemistry of 
KWU U-tube steam generators there is no need for a change in any 
of the given parameters. 


3316 (Juel-Conf—21, pp 31-59) Operating experience at the 
Biblis Atomic Power Plant. Harig, H.D. (Rheinisch-Westfaelisches 
Elektrizitaetswerk A.G. (Germany, F.R.)). Sep 1976. 

From 4. Indo-German seminar on operation of nuclear power 
plants; Julich, German, Federal Republic of (F.R. Germany) (29 Jun 
1976). 


In Proceedings of the fourth Indo-German seminar on oper- 
ation of nuclear power plants. Session 1. 

The contractually-specified date for the reception of Unit A 
from the manufacturer had to be postponed only by about one year. 
This value makes it possible to come to conclusion that - for the first 
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plant of this size to be erected - the licensing, planning, construction, 
and commissioning phases have proceeded satisfactorily. 


3317 (Juel-Conf—21, pp 161-171) Organization of start up ex- 
periments. Jaeger, H. Sep 1976. 

From 4. Indo-German seminar on operation of nuclear power 
plants; Julich, German, Federal Republic of (F.R. Germany) (29 Jun 
1976). 

In Proceedings of the fourth Indo-German seminar on oper- 
ation of nuclear power plants. Session 3. 

The lecture describes the organization and the procedure of 
the commissioningas demonstrated on a turnkey nuclear power plant 
with a KWU pressurized water reactor. Included is a survey on the 
commissioning of the individual systems as well as the commission- 
ing of the whole plant. The commissioning is usually divided into th 
following phases: (A) preoperational tests (individual systems); (B) 
hot functional tests (without core loading); (C) initial core loading 
and hot functional; (D) first criticality and zero-power tests; (E) on- 
power tests and obligatory trial operation. The cooperation of the 
teams of the principal and the supplier is especially demonstrated. 
There is also a description of the organisation plan of the commis- 
sioning team containing supplier's departments as well as depart- 
ments of the principal. The requirements for the technical education 
and practical experience of personnel are aligned with the guidelines 
issued by the Federal Minister of the Interior for the establishment of 
technical qualifications of nuclear power station personnel, agreed to 
by the State Committee for Atomic Energy on 8th October 1974 
with Amendments of 12th June 1975. 


3318 (KFK—2375, pp 164-169) Reduction of activation and 
contamination of reactor circuits. Bechthold, G.; Michael, J.; 
Melcher, R. Nov 1976. (In German). 

In First semiannual report 1976. 

After investigation of the metal loss rate of INCOLOY 800 
samples by several test series performed at 342°C and 150 bar with 
different oxygen contents in demineralized water (deionate), the 
protective gold plating applied on the inner side of the first auto- 
clave system had to be renewed. Within the period of reporting the 
second autoclave system (same dimensions as the first autoclave 
system), also provided with an inner gold plating was nearly com- 
pleted. Also a small sized third autoclave system has been completed 
which allows study of the metal loss rate to pressurized water of 
standard stainless steel, the material making up 15% of the inner 
surface of a primary reactor circuit. Reduction of the oxygen con- 
tent in deionate by noble gas sweeping, which is much more effec- 
tive than chemical reduction by hydrazine, was improved in combi- 
nation with the first autoclave system. Apparently the minimum 
oxygen content of 0,05 mg/kg required for primary loop water of 
pressurized reactors can still be lowered by the factor of 20. 


3319 (KFK—2375, pp 514-518) Development of methods and 
techniques for decommissioning and ultimate disposal of nuclear facili- 
ties. Koehler, G.W.; Weppner, J. (Kernforschungszentrum Karls- 
ruhe (Germany, F.R.). Abt. Reaktorbetrieb und Technik). Nov 1976. 
(In German). 

In First semiannual report 1976. 

The possibilities of dismantling and removing large compo- 
nents from modern PWR and BWR plants were studied with respect 
to the problems arising from the activation and contamination. 
Various possibilities of shipment and loading of large components 
and their bagging into the conditioning plant and support in the hot 
disassembly cell were investigated and the pros and cons of the 
different techniques were discussed. The design drafts of condition- 
ing plants were completed by entering the necessary auxiliary rooms. 
Concerning the ‘in situ conditioning’ investigations were made, to 
find out the best places for the conditioning plant in a power reactor 
site. 


3320 (MRR—165) Identification of the vibrational behaviour 
and system parameter estimation of pressure and core vessel of the 
Kernkraftwerk Biblis-A. Saedtler, E. (Gesellschaft fuer Reaktorsi- 
cherheit m.b.H. (GRS), Garching/Muenchen (Germany, F.R.)). Oct 
1976. 98p. (In German). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 

Previous investigations of the reactor vibrations have demon- 
strated that the pressure vessel and its internals perform pendular 
motions. In the report the identification of the vibrative behaviour 
by use of modern estimation methods is described. Based on a 
double-pendulum lumped parameter model, the state vector enlarged 
by unknown system parameters is estimated from noisy pre-oper- 
ational measurements of the PWR BIBLIS-A. For this task a Maxi- 
— (MAP) identification filter algorithm was em- 
ployed. 


3321 Efficient multidimensional numerical method for the ther- 
mal-hydraulic analysis of nuclear reactor cores. Masterson, R.E.; 
Wolf, L. (Massachusetts Inst. of Tech., Cambridge). Nucl. Sci. Eng.; 
64: No. 1, 222-236(Sep 1977). 
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A new numerical method is presented for the steady-state and 
transient, two-phase, lumped parameter thermal-hydraulic analysis of 
the fluid flow distributions in fuel pin bundles and nuclear reactor 
cores. The method uses the same physical model as the COBRA- 
IIIC code, but is based on the alternative numerical concept of 
generating a system of semi-implicit difference equations for the 
pressure field using a spatial differencing scheme that is different 
from the schemes previously used by subchannel analysis codes. The 
flow and enthalpy distributions in the lattice are found by marching 
downstream several times in succession between adjacent compu- 
tional planes and by combining the computed pressure fields from 
these planes together into a composite pressure field, which is then 
used as the driving force for the cross-flow distribution in a reformu- 
lated form of the transverse momentum equation. The method is 
extremely efficient from a computational point of view and is 
compatible with a variety of iterative techniques because the coeffi- 
cient matrices governing the pressure field can be shown to have 
diagonal dominance and a simple, predictable band structure for a 
variety of subchannel numbering schemes. The numerical method 
has been integrated into the computational framework of the 
COBRA-IIIC code, and a new computer code has been written 
called COBRA-IIIP/MIT (P for a pressure solution). The code is 
considerably faster and more powerful than many other reactor 
thermal-hydraulic analysis codes and has the capability of solving 
extremely large and complex problems with great speed. Calcula- 
tions are presented in this paper in which the results of the new code 
and the numerical method on which it is based are compared to 
those of COBRA-IIIC. 


3322 Nuclear reactor pressure vessel installation. Harand, E.; 
Michel, E. (to Kraftwerk Union AG). US Patent 4,039,380. 2 Aug 
1977. Priority date 3 Jul 1974, German, Federal Republic of (F.R. 
Germany). 6p. 

A nuclear reactor pressure vessel is vertically positioned in a 
concrete reactor pit. The vessel thermally expands and contracts 
axially and radially. To reduce the possibility of a wall rupture 
caused by the radial expansion, the top and bottom of the vessel are 
restrained from movement by the axial expansion, thus placing the 
vessel's wall under compressive stress in the axial direction. At the 
top this is done in any prior art manner. At the bottom, the restraint 
is provided by a series of vertical leaf springs circumferentially 
interspaced around the vessel’s bottom, the lower ends of the springs 
being fixed to the vessel and the springs extending upwardly there- 
from to upper support arrangements. Thus, the bottom of the vessel 
is suspended by the springs working in tension, while the radial 
expansion and contraction movements are accommodated by flexure 
of the springs. 9 figures. 


3323 Nuclear boiler. Andrieu, J.L.; Bonnet, Y.; Viaud, M. (to 
Commissariat a l'Energie Atomique). US Patent 4,039, 377. 2 Aug 
1977. Priority date 20 Mar 1974, France. 10p. 

Disclosed is a pressurized-water reactor (PWR), in which the 
top flange of the pressure vessel is penetrated by nozzles connected 
to vertical primary heat-exchangers which are located outside the 
vessel and above the level of connection. The heat exchangers and 
the primary circulating pumps are so arranged as to leave a free and 
unobstructed area above the reactor closure head, thus facilitating 
refuelling operations as well as remedial work on both pumps and 
heat exchangers in the event of a fault condition. 6 figures. 


3324 Core-state models for fuel management of equilibrium and 
transition cycles in pressurized water reactors. Aragones, J.M.; Mar- 
tinez-Val, J.M.; Corella, M.R. (Junta de Energia Nuclear, Madrid). 
Nucl. Technol.; 34: No. 3, 398-411(Aug 1977). 

Fuel management requires that mass, energy, and reactivity 
balance be satisfied in each reload cycle. Procedures for selection of 
alternatives, core-state models, and fuel cost calculations have been 
developed for both equilibrium and transition cycles. Effective cycle 
lengths and fuel cycle variables--namely, reload batch size, schedule 
of incore residence for the fuel, feed enrichments, energy sharing 
cycle by cycle, and discharge burnup and isotopics--are the variables 
being considered for fuel management planning with a given energy 
generation plan, fuel design, recycling strategy, and financial as- 
sumptions. 


3325 Channel follower leakage restrictor. Williamson, H.E.; 
Smith, B.A. (to General Electric Co.). US Patent 4,035,233. 12 Jul 
1977. Filed date 18 Jun 1975. 6p. 

An improved means is provided to control coolant leakage 
between the flow channel and the lower tie plate of a nuclear fuel 
assembly. The means includes an opening in the lower tie plate and a 
movable element adjacent thereto. The coolant pressure within the 
tie plate biases the movable means toward the inner surface of the 
surrounding flow channel to compensate for any movement of the 
flow channel away from the lower tie plate to thereby control the 
leakage of coolant flow from the fuel assemblies to the spaces among 
the fuel assemblies of the core. 9 figures. 
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3326 y-spectrometric studies on spent fuel elements from the 
Rheinsberg nucler power plant. Hofmann, G.; Graber, H.; Mehner, 
H.C.; Nagel, S. (Zentralinstitut fuer Kernforschung, Rossendorf bei 
Dresden (German Democratic Republic)); Guenther, H.; Schiff, B. 
(VEB Kernkraftwerk Bruno Leuschner, Greifswald (German 
Democratic Republic). Betriebsteil Kernkraftwerk Rheinsberg). Ker- 
nenergie; 20: No. 5, 128-132(May 1977). (In German). 

y-spectrometric measurements have been carried out on fuel 
elements of an opened fuel assembly of the Rheinsberg nuclear 
power plant. Experimental equipment and programmes for analyzing 
the measured data are explained. The results (1) axial distribution of 
activity by continuous gamma-scans, (2) axial distributions of several 
fission product concentrations as well as of burnup (total and urani- 
um and plutonium partial burnup) by y-spectrometry at selected 
positions are illustrated by som examples. 


3327 Preparation and performance of burnup and material stud- 
ies on fuel assemblies and elements from the Rheinsberg nuclear power 
plant. Graber, H.; Hermann, A.; Huettig, W. (Zentralinstitut fuer 
Kernforschung, Rossendorf bei Dresden (German Democratic Re- 
public)); Guenther, H.; Schiff, B. (VEB Kernkraftwerk Bruno 
Leuschner, Greifswald (German Democratic Republic). Betriebsteil 
Kernkraftwerk Rheinsberg). Kernenergie; 20: No. 4, 98-104(Apr 
1977). (In German). 

A review is given of methods and facilities developed for 
studying burnup and canning materials of fuel assemblies and ele- 
ments of the Rheinsberg nuclear power plant. Starting from the 
knowledge of the operating state of the fuel elements, necessary in 
view of economical and safe operation, the selection of the methods 
is elucidated. In detail, methods have been developed for the follow- 
ing studies: 1) nondestructive determination of fission product con- 
centrations and burnup of the fuel assemblies and elements, 2) 
chemical and mass-spectrometric analyses of fuel samples aimed at 
determining burnup and isotopic composition of the fuel component, 
3) nondestructive inspection of the fuel elements as well as metallo- 
graphic examination and determination of mechanical strength of 
fuel can samples to characterize the state of the fuel element canning 
material. On the basis of the results obtained from investigations of 
fuel assemblies and fuel elements from the Rheinsberg nuclear power 
plant the performance of the proposed methods is demonstrated. 


3328 Improved thermal-hydraulic analysis method for rod 
bundle cores. Chelemer, H.; Hochreiter, L.E.; Boman, L.H.; Chu, 
P.T. (Westinghouse Electric Corp., Pittsburgh, Pa. (USA). Water 
Reactor Divisions). Nucl. Eng. Des.; 41: No. 2, 219-229(Apr 1977). 

A new thermal-hydraulic computational procedure, which 
employs the perturbation method, is described for pressurized water 
reactor design and analysis. This THINC-IV computer program 
calculates the three-dimensional coolant and enthalpy behavior in an 
open lattice reactor core at steady-state flow and power conditions. 
Design evaluation of Westinghouse PWRs is carried out using this 
program with the correlations described. The THINC-IV calcula- 
tion scheme differs from existing thermal-hydraulic programs in that 
lateral momentum equations, including both inertial and frictional 
effects, are incorporated. A perturbation technique is employed to 
solve the momentum equations in the three coordinate directions. 
The perturbed axial velocity is obtained by solution of a field 
equation formed from the perturbed momentum equations. The 
crossflow velocities are then determined from the lateral momentum 
equations and are used with the complete continuity and energy 
equations to solve for the three-dimensional enthalpy distribution in 
the core. Calculations performed by this method compared well 
with measurements for five available experiments, giving confidence 
in its use for PWR analysis. 


3329 Judges as civilization censors. Schoeck, H. Energiewirtsch. 
Tagesfragen; 27: No. 4, 253(Apr 1977). (In German). 

Negative criticism on the judgment of the administrative 
court at Freiburg concerning PV burst protection for the Kernk- 
raftwerk Whyl, and the effects of the judgment on the development 
of nuclear energy in the FRG. 


3330 Reliability of stand-by diesel generator sets in nuclear 
plants. Magnon, B.; L’Henoret, J.; Reyraud, Y. (Electr de Fr). JEE 
Conf. Publ.; No. 148, 39-42(21 Feb 1977). 

Diesel generators fulfill dual functions in the event of loss of 
all power: to prevent damage to equipment and to ensure reactor 
core integrity in case of radioactive incidents. In France, the prob- 
ability of failure of the diesel-alternator sets for the Fessenheim 
power plant is determined by means of the fault tree method. As a 
result, existing preventive testing schedules are found inadequate. 4 
refs. 


3331 Reactor physics experiments with the WWER-2 reactor of 
the Rheinsberg nuclear power plant. II. Comparison between experi- 
mental and calculated critical data of the Rheinsberg nuclear power 
plant reactor WWER-2. Frach, K.H.; Greiner-Mai, H. (VEB Kernk- 
raftwerk Bruno Leuschner, Greifswald (German Democratic Re- 
public). Betriebsteil Kernkraftwerk Rheinsberg); Thomas, S. (VEB 
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Kombinat Kraftwerksanlagenbau, Berlin (German Democratic Re- 
public)). Kernenergie; 20: No. 2, 41-45(Feb 1977). (In German). 

A review of some stationary critical states of the WWER-2 
type reactor at zero and nominal power levels is given comprising 
the critical experiments at zero power level and the course of critical 
parameters during the corresponding reactor campaign at nominal 
power level. The results are compared with data obtained by calcu- 
lation of the critical states. The review includes nine campaigns of 
the reactor. 


3332 Load-following induced xenon oscillations in pressurized 
water reactors. Silvennoinen, P.; Tiihonen, O. (Valtion Teknillinen 
Tutkimuskeskus, Otaniemi (Finland). Ydinvoimatekniikan Lab.). 
Kernenergie; 20: No. 2, 38-40(Feb 1977). 

A new computer code is introduced for studying xenon 
oscillations during load following operation of a pressurized water 
reactor. In the code all major feedback effects occurring in PWRs 
are incorporated through nonlinear correlations. These effects in- 
clude fuel and coolant temperatures, control rods, and soluble poison 
density. The code is capable of simulating xenon transients due to 
flux distribution changes, e.g., during load following procedures. As 
an example a single xenon transient run is included. 


3333 Plans for BASF nuclear power plant dismissed. Gut; No. 
2, 1-2(1977). (In ene) 

New profitability calculations for the planned BASF nuclear 
power plant with an electrical power of 780 megawatt have shown 
that it is not worthwile to build the power plant at the location north 
of the purification plant as was planned in spring 1976. The addition- 
al costs caused by the location amount to 300 million DM. These 
costs also include the indemnification claims by the Saarferngas AG 
who had planned a natural gas storage at the same place. The total 
price of the nuclear power plant would thus be 2,5 billion DM. The 
demanded burst protection (near to a big city) which would prob- 
ably have influenced the safety of the nuclear power plants now 
being constructed would also have to be added (state of science and 
engineering). 


3334 Complex model for the calculation of radioactive product 
spread in WWER-type nuclear power plants. II. Methods of calculat- 
ing radioactive product concentration in the air of nuclear power plant 
halls. Hladky, E.; Kubik, I. (Vyskumny Ustav Energeticky, Jas- 
lovske Bohunice (Czechoslovakia)); Tsypin, S.G.; Fedulov, V.F.; 
Kazakov, V.A. (Vsesoyuznyj Nauchno-Issledovatel’skij Teplotekh- 
nicheskij Inst., Moscow (USSR)). Jad. Energ.; 22: No. 11, 412- 
421(Nov 1976). (In Russian). 

The basic model is given for the calculation of the concentra- 
tion of radioactive products in the working area of the WWER 
nuclear power plant under normal operating conditions and in case 
of accident. A detailed analysis is made of the main processes of the 
propagation of radioactive products. The usefulness of the proposed 
model was tested by a number of calculations the results of which 
are presented. The experimental equipment for the study of the 
behaviour of radioactive products after loss of coolant is described. 


3335 Entwicklung eines integrierten Spannbeton-Druckbe- 
haelters fuer wassergekuehite Reaktoren (SBB Typ ‘STERN’ mit 
Stuetzkessel). (Development of an integrated prestressed-concrete 
pressure vessel for water-cooled reactors (SBB type ‘STERN’ (star) 
with supporting beiler)). Jueptner, G.; Kumpf, H.; Molz, G.; Neunert, 
B.; Seidl, O. (Dyckerhoff und Widmann A.G., Muenchen (Germany, 
F.R.); Kraftwerk Union A.G., Erlangen (Germany, F.R.)). Berlin, 
Germany, F.R.; Ernst (1976). 119p. (In German). 

This report goes into the reasons for selecting a ‘STERN’ 
(star) vessel configuration for accommodating a complete primary 
circuit including PWR, this involving the grouping of cylindrical 
pressure vessels of independent design into a star-shaped configura- 
tion with the central vessel housing the reactor core in the middle. 
This arrangement was made possible by application of the DYWI- 
DAG-radial prestressing process generating controlled annular pres- 
tressing using existing presses and by an organic coupling of individ- 
ual vessels. The liner, heat insulating and cooling system required for 
each vessel comprises a so-called support boiler, i.e. a hot liner not 
handicapped by the disadvantages of other systems. The support 
boiler is placed in the and PCV and has flat floor and cover surfaces. 
Temperature constraints are reduced to specific design requirements 
by means of radial gap permitting precise adjustment in conjunction 
with an axial expanding element comprising a multilayer diaphragm 
which is supported in operation. A detailed description is given of 
the PCPV, the support boiler and the cover used in the center vessel 
as well as of their design, the assembly and construction work is 
described and a summary presented of the quantities and estimated 
prices involved. Due to the absence of steam raising facilities adapt- 
ed to meet the star-shaped configuration requirements, a study of 
satellite vessels was dispensed with, the design of which is in full 
accord with that of the center vessel. One part of the report is 
concerned with the calculation of the center vessel. 
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3336 Spannbeton-Reaktordruckbehaelter mit heisser Dichthaut 
fuer Druckwasserreaktoren. -concrete pressure vessel with 
hot liner for PWR reactors). Jungmann, A.; Kopp, H. (Kraftwerk 
Union A.G., Erlangen (Germany, F.R.)); Gangl, M.; Nemet, J.; 
Nesitka, A.; Walluschek-Wallfeld, W. (Reaktorbau Forschungs- und 
Baugesellschaft m.b.H. und Co., Seibersdorf (Austria)); Mutzl, J. 
(Vereinigte Oesterreichische Eisen- und Stahlwerke A.G. 
(VOeEST) - Alpine Montan, Linz). Berlin, Germany, F.R.; Ernst 
(1976). 58p. (In German). 

It is demonstrated with respect to design and calculation that 
in accordance with the concept chosen, a prestressed concrete vessel 
employed as a RPV can be used for PWRs. The manufacturing costs 
are compared with those of a reactor pressure vessel made of steel. 


3337 Boiling acoustic noise propagation in a pressurized water 
reactor-like environment. McDonald, T.A. Gainesville, FL; Univ. of 
Florida (1976). 227p. University Microfilms Order No. 77-6888. 

Thesis (Ph. D.). 

The effects of fuel, heat flux, and position upon the propaga- 
tion of nucleate boiling acoustic signals in the University of Florida 
Spert Assembly (a pressurized water reactor-like facility) were stud- 
ied by means of three piezoelectric transducers. Cross-correlational 
studies were carried out concerning the ability of a pair of hydro- 
phones to locate the boiling source through the cross-correlation 
function peak time lags. Power spectral density analysis was per- 
formed to determine if the presence of boiling was detectable and, if 
so, how it affected the success of the cross-correlational studies. 
Cross-power spectral density, coherence, and transfer functions were 
also calculated to obtain further information about the means of 
signal propagation. Acoustic noise from boiling bubble collapse was 
at relatively low frequencies (less than 8 kHz, with the majority less 
than 5 kHz). The time lags obtained in the cross-correlation studies 
were explained by the interference of reflected signals with the 
amplitude modulated main signal. The presence of fuel damped 
system resonances were the carrier frequencies of the boiling pres- 
sure pulse signals. This reduced the power spectral density ampli- 
tudes obtained but did not affect the location of the peak cross- 
correlation time lags. Successful correlations were obtained through 
significant amounts of fuel (58 in). Suggestions are made as to 
possible further studies in order to successfully utilize such a system 
in large reactor cores. 


3338 Nuclear fuel management with plutonium recycle and 
limited separative work availability. Matzie, R.A. Stanford, CA; 
Stanford Univ. (1976). 253p. University Microfilms Order No. 77- 
7127. 

Thesis (Ph. D.). 

A methodology has been developed to assist the utility fuel 
manager in determining an economic refueling strategy for a system 
of pressurized water reactors over a specified planning period. A 
nuclear system optimization problem has been formulated to deter- 
mine the refueling strategy which minimizes the total discounted fuel 
cost of the reactor system for the specified energy schedule. The 
cost of refueling the reactor system is determined by a quick-running 
reactor system model with a 1'/2-group, one-dimensional (radial) 
core model. The reactor system model has the capability of analyz- 
ing any number of pressurized water reactors which utilize uranium 
oxide and/or mixed oxide fuel. The nuclear refueling parameters 
which are treated explicitly in this work are the reload fuel batch 
size, the U-235 enrichment of the uranium oxide fuel, the plutonium 
fissile enrichment of the mixed oxide fuel, and the end-of-cycle 
unpoisoned core eigenvalue. The end-of-cycle unpoisoned core ei- 
genvalue is used to represent the planned operating procedures, 
cycle stretchout and reactivity carryover. A nonlinear programming 
technique based on the conjugate direction method is used to deter- 
mine optimal refueling strategies for various example reactor sys- 
tems. Calculations are presented which demonstrate that optimiz- 
ation of the refueling strategy when separative work is limited can 
substantially reduce the penalties which would otherwise result from 
incorrect enriching services contracting. 


3339 Heat and mass transfer of multi-spray unit cooling system 
in open atmosphere. Chen, K.H. Berkeley, CA; Univ. of California 
(1976). 170p. University Microfilms Order No. 77-4413. 

Thesis (Ph. D.). 

A fundamental yet computationally convenient method of 
predicting the open atmosphere spray system performance is devel- 
oped through the introduction of the SER (Spray Energy Release) 
concept for a spray unit. The spray SER differs from the traditional 
spray efficiency and the currently used spray NTU(s) in that the 
former is a more comprehensive spray unit characterization that 
enables the prediction of not only the spray water temperature 
reaching the reservoir, but also the local air vapor wet-bulb and dry- 
bulb temperatures. The SER for a spray unit is experimentally 
determined and correlated as a function of wind speed. The SER 
approach predicts the cooling of the whole spray unit and avoids the 
detailed consideration of the heat and mass transfer of each individ- 
ual drop. The present study concurrently considers the wind attenu- 
ation effect in the spray field. The amount of cooling spray unit can 
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achieve at any location in the spray field depends on the local air 
wet-bulb temperature and the wind speed only. The experimentally 
correlated SER function enables one to determine the local air wet- 
bulb temperature while the consideration of wind attentuation 
through the spray field enables one to determine the local wind 
condition. The model was experimentally verified by using the test 
results of two different spray pond systems. One of the systems was 
tested at the Richmond Field Station, University of California, 
Berkeley. It was a three-spray single column spray system. The type 
of nozzle used was the Spraco Nozzle No. 1706. The other system 
was a nuclear service spray pond of the Sacramento Municipal 
Utility District, Rancho Seco Power Plant, located near Sacramento, 
California. The type of nozzle used was the Spraco Nozzle No. 1751. 
The present investigation also considers the effect of spacing the 
spray units consistent with the optimization of the spray system 
performance and prediction of system drift loss. 


3340 Efficiency of serial units of nuclear power plants with 
WWER-440 type reactors. Konovalov, G.M.; Kirsh, A.K.; Kanaev, 
V.D.; Pomerantsev, P.I. Teploenergetika (Moscow); No. 9, 52-56(Sep 
1975). (In Russian). 

Results on thermal tests of Novo-Voronezh Nuclear Power 
Plant (NVNPP) and Kola Nuclear Power Plant (KNPP) with 440 
MW, WWER-440 water-moderated power reactors are presented. 
The effectivities of K-220-44 KhTGZ turbine installations are also 
assessed. The KNPP and NVNPP electric power are shown to be 
dependent on the reactor thermal power. At rated loads, power 
consumption for proper needs for NVNPP and KNPP reactors is 
equal to 30.6 and 27 MW, or 7 and 6 % of rated power, respectively. 
The maximum power of reactors with reverse water supply is shown 
to be highly affected by cooling water temperature: for NVNPP, at 
seasonal fluctuations of cooling water temperatures from 10 to 33 
deg C, the said power varied by 40 MW or 9%. The KNPP turbine 
equipment is shown to be more effective than that of the NVNPP 
slugs. 
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REFER ALSO TO CITATION(S) 2566, 2571, 3293, 3685, 3782, 
3783, 3892 


3341 (AERE-R—8524) COPE; an out-of-reactor loop for plate- 
out and lift-off studies. Clark, M.J.; Elliott, T.J.H. (UKAEA Re- 
search Group, Harwell. Atomic Energy Research Establishment). 
Mar 1977. 17p. Dep. NTIS (US Sales Only), PC A02/MF AOl. 

A knowledge of the adsorption and desorption of fission 
products in reactor circuits is necessary for realistic safety analysis. 
This report describes an out-of-reactor gas loop which has been 
constructed to measure evaporation and deposition rates of caesium 
on steels and other structural materials relevant to the UK reactor 
program. The COPE (Constant Oxidation Potential Experiment) 
loop has been designed to fulfil the need for measurements in 
controlled atmospheres. It is a closed loop system with continuously 
recirculating helium gas containing hydrogen, oxygen and water 
levels monitored in a gas analysis circuit. Instrumentation and con- 
trol, operational problems during commissioning, and the theory of 
measurements obtained are discussed. 


3342 (AERE-R—8724) Some calculations of the failure statis- 
tics of coated fuel particles. Martin, D.G.; Hobbs, J.E. (UKAEA 
Research Group, Harwell. Atomic Energy Research Establishment). 
Mar 1977. 17p.p. Dep. NTIS (US Sales Only), PC A02/MF AOI. 

Statistical variations of coated fuel particle parameters were 
considered in stress model calculations and the resulting particle 
failure fraction versus burn-up evaluated. Variations in the following 
parameters were considered simultaneously: kernel diameter and 
porosity, thickness of the buffer, seal, silicon carbide and inner and 
outer pyrocarbon layers, which were all assumed to be normally 
distributed, and the silicon carbide fracture stress which was as- 
sumed to follow a Weibull distribution. Two methods, based respec- 
tively on random sampling and convolution of the variations, were 
employed and applied to particles manufactured by Dragon Project 
and RFL Springfields. Convolution calculations proved the more 
satisfactory. Variations in the calculated silicon carbide fracture 
stress caused the greatest spread in burn-up for a given change in 
failure fraction; kernel porosity is the next most important param- 
eter. 


3343 (CEA-CONF—3757) Heat exchangers with thermal 
boundary layer renewal: splitters and herringbone fins gas cooled 
reactors. Pierre, Bernard. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. des Etudes Mecaniques 
et Thermiques). 1976. 35p. (In French). Dep. NTIS (US Sales Only), 
PC A03/MF AOl1. 
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It is well known that heat transfer through convection is 
increased by renewing the boundary layer. For the fuel elements of 
GCR reactors, such a process is carried into effect by using herring- 
bone or spiral polyzonal finned surfaces, which also satisfy metallur- 
gical adaptation criteria. The fabrication of such surfaces is de- 
scribed. The type of flow induced by these fins consists in a fluid 
film turning around a central nucleus more or less developed and 
instable. Exchange coefficients present singularities that must be 
taken into account to localize hot points. A mathematical model 
using empirical relations is presented, which lead to the calculation 
of both the friction coefficient and the mean convection coefficient 
for these surfaces. A few applications of this model to heat exchang- 
ers are presented. 


3344 (GA-A—14519) Fort St. Vrain Plant surveillance and 
testing program. Quarterly progress report for the period ending June 
30, 1977. (General Atomic Co., San Diego, Calif. (USA)). Jul 1977. 
Contract EY-76-C-03-0167-052. 35p. Dep. NTIS, PC A03/MF AOI1. 

The program reported encompasses post-startup tests and 
surveillance of FSV plant components and systems to increase the 
knowledge of operating characteristics of large HTGRs. The report 
contains a summary of analysis activities related to a planned reactor 
trip test and surveillance activities related to the steam generator 
feedwater inlet valves and PCRV structural response during oper- 
ation and a scheduled maintenance shutdown. 


3345 (LA-UR—77-1977) Experience with the helium afterglow 
impurities monitor at the Ft. St. Vrain Nuclear Power Station. Dowy, 
E.J.; Taylor, G.W.; Bieri, J.M.; Alexander, D.R.; Peterson, L. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405- 
ENG-36. 9p. (CONF-770929—3). Dep. NTIS, PC A02/MF AOl. 

From Seminar on HTGR safety technology; Upton, New 
York, USA (15 Sep 1977). 

A description is given of an instrument for the detection of 
most impurities of interest in the helium coolant of the Ft. St. Vrain 
nuclear power station. Data have been accumulated for several 
months and selected portions are included in the report. The original 
motivation for developing the instrument was for moisture analysis. 
Known limitations of conventional moisture monitors indicated a 
need for a different type of instrument combining high sensitivity, 
large dynamic range, and rapid response. The helium afterglow 
impurities monitor described has these features. 


3346 (ORNL/TM—5730) Distribution of fission products in 
Peach Bottom HTGR fuel element E14-01. Wichner, R.P.; Dyer, 
F.F.; Martin, W.J.; Fairchild, L.L. (Oak Ridge National Lab., Tenn. 
(USA)). Aug 1977. Contract W-7405-ENG-26. 130p. Dep. NTIS, PC 
Al11/MF AO]. 

The third in a projected series of six postirradiation examina- 
tions of Peach Bottom High-Temperature Gas-Cooled Reactor 
driver fuel elements is presented. Element E14-01, the subject of the 
report, was one of the 60 driver elements (out of a total of 804) that 
contained zirconium boride pellets within a hollow spine. It was also 
one of the few predimensioned elements, which therefore allowed 
accurate determination of dimensional change due to irradiation 
service. The element received an equivalent of 897 full-power days 
irradiation prior to scheduled termination of Core 2 operation. The 
examination procedures emphasized the determination of fission 
product distributions in the graphite portions of the fuel element. 
Continuous axial scans indicated a '°7Cs inventory of 0.24 Ci in the 
graphite sleeve and 0.047 Ci in the spine at the time of element 
withdrawal from the core. In addition, the nuclides *Cs, /sup 
110m/Ag, ®Co, and ™*Eu were found in the graphite portions of 
the fuel element in significant amounts. Radial distributions of these 
nuclides plus the beta-emitters 7H, C, and ®Sr were obtained at 
three axial locations within the fueled region of the element. The 
radial dissection was accomplished by use of a manipulator-operated 
lathe in a hot cell. In addition to fission product distributions, the 
appearance of the component parts of the element was recorded 
photographically, fuel compact and graphite dimensions were re- 
corded at numerous locations, and metallographic examinations of 
the fuel were performed 


3347 (ORNL/TM—S5861) Thermal stress analysis of HTGR 
fuel and control rod fuel blocks in the HTGR in-block carbonization 
and annealing furnace. Gwaltney, R.C.; McAfee, W.J. (Oak Ridge 
National Lab., Tenn. (USA)). 15 Aug 1977. Contract W-7405-ENG- 
26. 66p. Dep. NTIS, PC A04/MF AOI. 

A new approach that utilizes the equivalent solid plate 
method has been applied to the thermal stress analysis of HTGR fuel 
and control rod fuel blocks. Cases were considered where these 
blocks, loaded with reprocessed HTGR fuel pellets, were being 
cured at temperatures up to 1800°C. A two-dimensional segment of 
a fuel block cross section including fuel, coolant holes, and graphite 
matrix was analyzed using the ORNL HEATING3 heat transfer 
code to determine the temperature-dependent effective thermal con- 
ductivity for the perforated region of the block. Using this equiv- 
alent conductivity to calculate the temperature distributions through 
different cross sections of the blocks, two-dimensional thermal-stress 
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analyses were performed through application of the equivalent solid 
plate method. In this approach, the perforated material is replaced 
by solid homogeneous material of the same external dimensions but 
whose material properties have been modified to account for the 
perforations. 


3348 Burn-up swelling of high density oxide, HTR fuel ele- 
ments. Proksch, E.; Knotik, K.; Strigl, A. (Oesterreichische Studien- 
gesellschaft fuer Atomenergie G.m.b.H., Seibersdorf. Inst. fuer 
Chemie); Baier, J. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.)). J. Nucl. Mater.; 66: No. 3, 263-272(May 1977). (In 
German). 

BISO- or TRISO-coated high-density UO, kernels with vary- 
ing degrees of enrichment and with mean kernel diameters between 
220 and 820 ym have been irradiated at 900-1300°C to burn-ups 
between 0.5 and 52.5% fima. From microradiographic measure- 
ments, burn-up-induced increases in kernel diameters were deduced: 
these ranged up to 12.8% (corresponding to 43.5% volume increase). 
In the low burn-up region, kernel diameters increase approximately 
linearly with burn-up. This increase is more pronounced for small 
kernels than for larger ones, it is higher for TRISO-coated kernels 
than for BISO-coated ones. In the high burn-up region, the dimen- 
sional increase seems to become independent of burn-up. (U, Th)O2 
kernels show more swelling than pure UO: kernels with identical 
diameters. All these results can be explained, at least qualitatively, 
taking into account results from fission-gas release measurements. 


3349 Real gas behaviour of helium as a cooling medium for high- 
temperature reactors. Hewing, G. Brennst.-Waerme-Kraft; 29: No. 5, 
207-214(May 1977). (In German). 

The article describes the influence of the real gas behaviour 
on the variables of state for the helium gas and the effects on the 
design of high-temperature reactor plants. After explaining the basic 
equations for describing variables and changes of state of the real 
gas, the real and ideal gas behaviour is analysed. Finally, the influ- 
ence of the real gas behaviour on the design of high-temperature 
reactors in one- and two-cycle plants is investigated. 


3350 Helium as a cooling medium for high temperature reactors. 
Hewing, G. (Kernforschungsanlage, Juelich, Ger.). Brennst.- 
Waerme-Kraft; 29: No. 5, 207-214(May 1977). (In German). 

The article gives a description about the effect of the real gas 
behavior on the variables of state for helium as well as guidelines for 
design of high temperature nuclear reactors. The behavior is ana- 
lyzed based on the assumption of the ideal gas. 8 refs. 


3351 Determination of defective particle fraction in high-tem- 
perature gas-cooled reactor fuels. LaValle, D.E.; Costanzo, D.A.; 
Lackey, W.J.; Caputo, A.J. (Oak Ridge National Lab., TN). Nucl. 
Technol.; 33: No. 3, 290-295(May 1977). 

The fuel for the high-temperature gas-cooled reactor consists 
of uranium and thorium species in the form of microspheres encapsu- 
lated in layers of pyrolytic carbon and silicon carbide and bonded 
into fuel rods. An important characterization of these particles is the 
fraction in a particular sample or rod that may have defective 
coatings that would allow the release of gaseous and metallic fission 
products. In the chlorine leach method for this determination, the 
fuel exposed by defective coatings is volatilized as the heavy metal 
chlorides at 1000°C. This method is now adapted for the examina- 
tion of irradiated fuel rods in a hot cell. It is also extended to 
chlorinations at 1500°C by induction heating, permitting the rapid 
examination (2 to 3 h) of unirradiated fuel rods. 


3352 Project of a continuation store for burned-up fuel elements 
from high-temperature reactors. Klein, D.; Pirk, H. (Nukem, Hanau, 
Ger). Kerntechnik; 19: No. 4, 180-187(Apr 1977). 

The project described concerns the technical concept and 
preliminary design of a store for burned-up fuel elements of the 
thorium high-temperature reactor THTR-300 and the AVR pebble 
bed reactor in Juelich and also absorber and moderator elemenis of 
the thorium high-temperature reactor THTR-300. The store is de- 
signed so that the afterheat of the fuel elements which is taken up 
with air in free convection can be passed through the cell walls to 
the atmosphere, that by geometrically safe arrangement of the fuel 
elements criticality safety is ensured and that sufficiently dimen- 
sioned shielding walls protect the operating personnel against ioniz- 
ing radiation. The capacity is dimensioned for the storage of the fuel 
elements of the reactor accumulated over ten years of operation. 


3353 Reloadable graphite creep facility for tensile or compres- 
sive experiments. Loelgen, R.; Mason, F. (Commission of the Euro- 
pean Communities, Petten (Netherlands). Joint Nuclear Research 
Center). J. Nucl. Mater.; 65: No. 1, 131-141(Mar 1977). 

From International conference on measurement of irradiation- 
enhanced creep in nuclear materials; Petten, The Netherlands (5 
May 1976). 

An irradiation test consisting of four experimental periods 
was prepared to evaluate the creep characteristics at elevated tem- 
peratures and to high fast neutron fluences of a special core graphite 
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for the High Temperature Reactor. The material is a cylindrical 
stressed sample which is surrounded by a number of unstressed half- 
shell reference pieces. All the samples are irradiated at about 900°C 
in four consecutive steps leading to a total fast fluence of 1.0, 2.0, 3.5, 
and 5.5 x107!n.cm~? (DNE). Irradiations are carried out in core 
positions of the High Flux Reactor of the Euratom Joint Research 
Centre at Pette Netherlands. To meet the experimental re- 
quirements a Graphite Creep Facility was designed and manufac- 
tured which enables the creep samples to be subjected to either 
tensile or compressive loads during the irradiation merely by chang- 
ing the specimen can assembly. The load control modes can be either 
(a) steady tensile or compressive, or (b) continuous cycling at 
predetermined rates. The facility is re-loadable out of the thimble 
and the specimen can may be removed during reactor shut-down to 
permit intermediate dimensional measurements or replacement of the 
specimen. The paper describes special design features of the Creep 
Facility e.g. (a) specimen stressing mechanism, (2) load control 
system, (3) reloadability, and concludes with a description of the 
measuring apparatus which detects the dimensional changes of the 
stressed samples and the unstressed reference pieces. Experimental 
results of the first irradiation step are presented. 


3354 Experience with the construction of the cable net cooling 
tower at Schmehausen. Erdmann, W. (Vereinigte Elektrizitaetswerke 
Westfalen A.G. (VEW), Dortmund (Germany, F.R.)). VGB 
Kraftwerkstech.; 57: No. 3, 206-215(Mar 1977). (In German). 

The static system of the cooling tower consists of a concrete 
column 181 metres high from which a 145 meter high cable with a 
base diameter of 141 metres is suspended and tensioned. The cable 
net is covered on the inside with aluminium sheeting. Banks of tubes, 
which constitute the actual coding system, are arranged in the form 
of rings around the column in a self-supporting structure. Of the 
very wide range of problems which occurred in the construction of 
this cooling tower, the following are discussed in the paper: 1) 
Stressing of the concrete column during the construction period. 2) 
Stiffening the net using separation rings. 3) Net connection points on 
the ring foundation. 4) Control of the cable forces and the cable net 
geometry. 5) Start of sheeting erection. 


3355 Liner design and construction on the THTR (thorium high 
temperature reactor) and the safety containment at Gundremmingen II 
nuclear power station. Doerling, R. (Steinmueller (L. u. C.) 
G.m.b.H., Gummersbach (Germany, F.R.)). VGB Kraftwerkstech.; 
57: No. 2, 81-88(Feb 1977). (In German). 

During each phase of the contract letting of the planning, 
design, manufacture, erection and quality assurance, conditions spe- 
cific to liners occur and these are discussed in the paper. The safety 
containment for the boiling water reactors of Gundremmingen nu- 
clear power station - Unit B and C 1972 type - represents for the 
Federal Republic of Germany of course a prototype installation. The 
difficulties of the consequences which occured are discussed. 


3356 Cooling of nuclear power stations with high temperature 
reactors and helium turbine cycles. Foerster, S.; Hewing, G. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorentwicklung). VGB Kraftwerkstech.; 57: No. 2, 95-106(Feb 
1977). (In German). 

On nuclear power stations with high temperature reactors 
and helium turbine cycles (HTR-single circuits) the residual heat 
from the energy conversion process in the primary and intermediate 
coolers is removed from cycled gas, helium. Water, which is circu- 
lated for safety reasons through a closed circuit, is used for cooling. 
The primary and intermediate coolers as well as other cooling 
equipment of the power plant are installed within the reactor build- 
ing. The heat from the helium turbine cycle is removed to the 
environment most effectively by natural draught cooling towers. In 
this way a net plant efficiency of about 40% is attainable. The low 
quantities of residual heat thereby produced and the high (in com- 
parison with power stations with steam turbine cycles) cooling agent 
pressure and cooling water reheat pressure in the circulating coolers 
enable an economically favourable design of the overall ‘cold end’ to 
be expected. In the so-called unit range it is possible to make do with 
one or two cooling towers. Known techniques and existing operat- 
ing experience can be used for these dry cooling towers. After-heat 
removal reactor shutdown is effected by a separate, redundant 
cooling system with forced air dry coolers. The heat from the 
cooling process at such locations in the power station is removed to 
the environment either by a forced air dry cooling installation or by 
a wet cooling system. 


3357 Fuel cycle of gas-cooled HTR reactors. Merz, E. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Che- 
mische Technologie). Chem. Ztg.; 101: No. 2, 81-91(Feb 1977). (In 
German). 

An outline is given of the present state of development work 
in the Federal Republic of Germany. Besides refabrication and 
radioactive waste management, interest is concentrated on repro- 
cessing as a first partial step. It plays a certain key role, for it is not 
only a prerequisite for recycling unspent or newly formed fissile 
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material, required for economic reasons, but, at the same time, 
constitutes the initial step in the process of transforming highly 
radioactive fission products to safe forms of ultimate storage. 


3358 Quantitative aspects of the fluidized bed deposition of 
pyrocarbon. Linke, J.; Koizlik, K.; Nickel, H. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.)). J. Nucl. Mater.; 66: No. 1, . 97- 
100(1977). 

Today in the field of pyrocarbon formation in the gasphase 
the so-called droplet or agglomerate model shows a high degree of 
reliability. This paper describes the mathematical background of this 
model; thus the growth-mechanism of the agglomerates can be 
expressed in terms of the most important input parameters, namely 
temperature and concentration of the pyrolysis gas. From these data 
the agglomeration time, i.e. the time necessary to grow agglomerates 
of the observed size can be calculated. Furthermore the relative 
position of the deposition zone in the fluidized bed and the size- 
distribution of the agglomerates are incorporated. 


3359 Concentration profiles of fission products in the coating 
layers of irradiated fuel particles. Fukuda, K.; Iwamoto, K. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Research 
Establishment). J. Nucl. Mater.; 66: No. 1, . 55- -64(1977). 

The distributions of ™’Cs, Sr’ and '*Ce in the coating 
layers of several kinds of TRISO coated fuel particles for HTGR 
were determined by method of removing the coating layers stepwise 
after irradiation. The distributions in SiC coating layer are influ- 
enced by its density and irradiation temperature. High dense SiC 
coating layer showed good retention of the fission products at such 
high irradiation temperature as 1530°C, while the retention of low 
dense one would change at 1300°C; above the temperature, it would 
be lost. There are several patterns of the distribution in outer PyC 
coating layer such as high accumulation of the fission products in a 
certain position of the layer, outerward rises in the concentrations 
and high concentrations in the layer than those in some positions of 
SiC coating layer. The post irradiation annealing was also carried 
out for one kind of the particle. 


3360 High-temperature nuclear reactors: economy, ecology, 
technology. Bieri, J.J. (Battelle Memorial Inst., Geneva (Switzer- 
land)); Ginet, F. (Societe Generale de Surveillance, Geneva, Swit- 
zerland). Neue Tech.; 18: No. 12, 791-805(Dec 1976). 

arious advantages of the high-temperature reactor are 
shown. Even though it represents an improvement upon the conven- 
tional light-water reactor, this process is only slowly being intro- 
duced on the market. This situation is likely to change in the future 
because of the necessity to save and to use more efficiently energy 
reserves, nuclear as well as fossil. The sharp price increase of fossil 
fuel together with the dependence of the industrialised countries 
upon this type of energy wi!l favor the use of other energy sources. 
The HTR with its 232-Th fuel cycle and its possibility to be used as a 
multipurpose heat source is likely to play an important role despite 
public resistance to nuclear energy in general and some recent 
drawbacks in its development. 


3361 Grabbing tool for a nuclear fuel element. Acciarri, P. (to 
Commission of the European Communities, Brussels (Belgium)). 
seas RG) Patent 1,789,168/C/. 9 Sep 1976. 2p. (In German). 

e invention concerns a grabbing tool for nuclear fuel 
elements of gas-cooled high-temperature nuclear reactors. The fuel 
for these is embedded in the bore of a prismatic block made of 
moderator material. According to the invention, the grabbing tool is 
screwed into a thread fitted to this bore; within its tube-shaped part, 
it contains a helically twisted metal sheet. The aim of the invention is 
a particularly gentle handling of fuel elements, also after irradiation. 


3362 CO,-cooled, graphite-moderated nuclear reactor. Labaton, 
V.Y. (to UKAEA London Office). German(FRG) Patent 1,639,001/ 
C/. 9 Sep 1976. Ip. (In German). 

It is proposed to reduce the corrosion of the moderator 
graphite by decreasing the graphite surface which is dependent on 
porosity. The average surface is to amount to less than 0.2 m?/g. 
This will be achieved by repeated impregnation of the bulk graphite 
with carbonic material carbonizing in the pores of the graphite. In 
addition, the coolant contains methane to inhibit corrosion. 


3363 Nuclear reactor with a charge of spherical fuel elements. 
Valette, L. (to Hochtemperatur-Reaktorbau G.m.b.H., Koeln (Ger- 
many, F.R.)). German(FRG) Patent 1,764,900/B/. Sep 1976. 2p. (In 
eae 

the stop or control rods in a nuclear reactor with a charge 
of spherical fuel elements is brought into the charge displacing it 
there is the danger of damaging or fracturing the fuel elements. 
According to invention the suggestion is made to charge the zones in 
which the control rods are driven in and out only with pure graphite 
spherical elements. A fracture of these elements is of less importance 
and less likely because of the low temperature. 


3364 Special motors for driving helium blowers for high-tem- 
perature reactors. Sapper, J.; Zumsteg, V. (Brown, Boveri and Co. 
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Ltd., Baden (Switzerland)). Brown Boveri Rev.; 63: No. 8, 528- 
S31(Aug 1976). 
eactor design incorporates electric motors in the ‘hot zone’. 

A squirrel-cage induction motor, destined for driving the cooling gas 
circulator of a high-temperature gas-cooled reactor, is taken as an 
example in describing the high standards set with respect to techni- 
cal design and quality. As the stress laid upon reliability, and hence 
quality control is far in excess of the standards usually applicable to 
electrical machine design, machines for installation in nuclear power 
stations must be specially designed. 


3365 Nuclear power plant with closed working-gas circuit. Foer- 
ster, S.; Quell, P.; Sack, B. (to Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.)). German(FRG) Patent 2,460,165/A/. 24 
Jun 1976. 13p. (In German). 

A nuclear power plant with a closed working-gas circuit is 
proposed in which relatively small components easy to manufacture 
and to handle can be used which can be repaired resp. exchanged 
without great effort. The characteristic feature is that each turbo- 
generator set and the adjoined components form one constructional 
element. These constructional elements are radially arranged around 
the nuclear reactor and connected with it each by a supply and a 
discharge line for the working gas. Each contructional element is 
arranged in a separate chamber provided within the reactor pressure 
vessel and is surrounded by single chambers made of ordinary 
concrete which are arranged around the pressure vessel. 


3366 Nuclear power station with closed coolant gas circuit com- 
prising several identical heat-utilizing loops. Haferkamp, D.; Hodzic, 
A.; Winter, U. (to Hochtemperatur-Reaktorbau G.m.b.H., Koeln 
(Germany, F.R.)). German(FRG) Patent 2,454,451/A/. 20 May 
1976. 37p. (In German). 

A nuclear power station characterized by compact contruc- 
tion, small volume of pressure vessel, good economy, and increased 
safety level is proposed. The nuclear power station described con- 
tains several identical coolant loops connected in parallel and ar- 
ranged symmetrically, each ot which has a gas turbo-generator set 
and heat exchangers. The reactor itself is housed within a cavern in 
the center of the prestressed-concrete pressure vessel. The gas turbo- 
generator, according to the invention, are within horizontal ducts in 
the lower part of the pressure vessel and are arranged symmetrically 
with respect to its vertical central axis. Each loop has a pod, 
extending vertically upwords, which is connected with the turbine 
duct and houses the gas pipes. These, too, are symmetrically ar- 
ranged. Engineering details and variants are extensively discussed. 


3367 Improved moulding material for addition to nuclear fuel 
particles to produce nuclear fuel elements. Miertschin, G.N.; Leary, 
.F. (to General Atomic Co., San Diego, Calif. (USA)). 
German(FRG) Patent 2,541,956/A/. 15 Apr 1976. 17p. (In German). 
A suggestion is made to improve the moulding materials used 
to produce carbon-contained nuclear fuel particles by a coke-reduc- 
ing added substance. The nuclear fuel particles are meant for the 
formation of fuel elements for gas-cooled high-temperature nuclear 
reactors. The moulding materials are above all for the formation of 
coated particles which are burnt in situ in nuclear fuel element 
chambers out of ‘green’ nuclear fuel bodies. The added substance 
improves the shape stability of the particles forming and prevents a 
stiding or bridge formation between the particles or with the sur- 
rounding walls. The following are named as added substances: 1) 
Polystyrene and styrene-butadiene-Co polymers (mol. wt. between 
Soo and 1,000,000), 2) aromatic compounds (mol. wt. 75 to 300), 3) 
saturated hydrocarbon polymers (mol. wt. 5,000 to 1,000,000). Addi- 
tional release agents further improve the properties in the same 
direction (e.g. alcohols, fatty acids, amines). 


3368 Suitable matrix for the manufacture of nuclear fuel rods. 
Leary, D.F.; Cooper, R.G.; Miertschin, G.N. (to General Atomic 
Co., San Diego, Calif. (USA)). German(FRG) Patent 2,541,957/A/. 
8 Apr 1976. 15p. (In German). 

An improvement in the manufacture of nuclear fuels for gas- 
cooled high-temperature nuclear reactors is suggested which is to 
reduce the adhesion of the fuel rods so that the pressed bodies do not 
firmly bind with the graphite fuel element when heating. The 
viscocity of the matrix of graphite powder and pitch and the shear 
force are also to be reduced, which is necessary to release the shaped 
rod from the metal form. Alcohols, fatty acids and amines with 
carbon chain lengths of between 12 and 30 and saturated hydrocar- 
bons derived from petroleum (mol. wt. 350 to 1,400) are proposed as 
additional substances (preferably 5 to 10 wt.%). Vaseline, paraffin 
wax, Obeic acid, stearic acid, 1-octadecanol, 2-hexadecanol and 1- 
octadecyl amine are named as examples. This additional substances 
fulfill the desired conditions well. 


3369 Fuel element. Ishiguro, O. (to Babcock Hitachi K.K.). 
Japanese Patent 1976-91,497/A/. 7 Feb 1975. 3p. (In Japanese). 

Object: To permit loading of burnable poison into a fuel 
element in a high temperature gas cooled reactor, thereby permitting 
the adjustment of core outside distribution. Structure: Fuel elements 
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inserted in respective holes formed in a graphite block each com- 
prises a graphite sleeve of a large thickness having a central hole 
receiving helium for cooling, and fuel compacts and burnable poison 
rods alternately loaded in holes formed in the graphite sleeve. 


3370 Circulator for the coolant gas of a nuclear reactor. Cairns, 
W.J.; MacDonald, I.N. (to Howden (James) and Co. Ltd., Glasgow 
(UK)). German(FRG) Patent 1,802,538/C/. 16 Jan 1975. 4p. (In 
German 


described circulators for the coolant gas of a gas-cooled 
nuclear reactor with a concrete pressure vessel have angle-adjustable 
variable vanes serving to vary the gas flow if necessary. The drive 
mechanism of the vanes is subject to considerable difficulties because 
it is exposed to high temperatures and lubricating would contaminate 
the coolant gas. As a remedy it is proposed to arrange the regulating 
device for the vanes also in the duct ot the concrete wall of the 
pressure vessel placing it within the enclosed motor casing outside 
the separating wall between the interior of the pressure vessel and 
the motor casing. 


3371 Gasturb mn fuer Kernkraftwerke mit CO als Ar- 
beitsmittel. (Gas-turbine plants for nuclear power stations with CO. as 
working medium). Bammert, K.; Mukherjee, S.K. (Technische Univ. 
Hannover (Germany, F.R.). Inst. fuer Stroemungsmaschinen). Dues- 
seldorf, Germany, F.R.; VDI-Verl. (1975). 185p. (In German). 
The study deals with designing and optimizing gas-turbine 
nee for nuclear power stations with carbon dioxide as working 
uid. Only such CO: processes were studied in detail where com- 
pression takes place near the saturation curve. The first part of the 
paper is concerned with the selection of favorable cyclic processes. 
The second part deals with the optimization of the selected processes 
with regard to thermal efficiency and economy where the optimal 
—- pressure and the most favorable expansion ratio are to 
be found. 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


REFER ALSO TO CITATION(S) 3293, 3303 


3372 (AED-Conf—76-086-000, pp v) Infrared measuring tech- 
nique for two-phase multicomponent mass flows. Barschdorff, D. 
(Karlsruhe Univ. (TH) (Germany, F.R.). Inst. fuer Thermische 
Stroemungsmaschinen); Wolf, E. (Kernforschungszentrum Karls- 
ruhe (Germany, F.R.). Inst. fuer Reaktorentwicklung). Jul 1976. (In 
German). 
rom Specialist’s meeting on experimental techniques in the 
field of reactor fluid dynamics; Berlin, F.R. Germany (10 Mar 1976). 
In Experimental technique in the thermo- and fluid-dynamics 
fields. Pt. 1. Measurement techniques in reactor fluid dynamics. 
A description of given of an infrared-absorption measuring 
device for determination of ihe single components of a nonsteady 
air-H20 two-phase flow designed for the pressure suppression 
system of the Marviken reactor. 


3373 (Juel-Conf—21, pp 95-108) Ten years of MZFR-oper- 
ation. Brudermueller, G.; Hilke, H.; Korn, K.; Olles, T.J.; Ritz, H. 
Sep 1976. 

From 4. Indo-German seminar on operation of nuclear power 
ie Julich, German, Federal Republic of (F.R. Germany) (29 Jun 


In Proceedings of the fourth Indo-German seminar on oper- 
ation of nuclear power plants. Session 2. 

The experience acquired during the ten years of MZFR 
reactor operation is discussed. A comprehensive presentation which 
is very demonstrative can be made with the aid of the generator load 
diagram for the past ten years of operation. 


3374 (Juel-Conf—21, pp 473-494) Performance of mechanical 

tt and maintenance problems in Rajasthan Atomic Power 
Station. Jayabarathan, S. (Rajasthan Atomic Power Project, Kota 
(India)). Sep 1976. 

From 4. Indo-German seminar on operation of nuclear power 
tore Julich, German, Federal Republic of (F.R. Germany) (29 Jun 

In Proceedings of the fourth Indo-German seminar on oper- 
ation of nuclear power plants. Session 6. 

Rajasthan Atomic Power Station is a twin unit station of the 
CANDU-PHW type with a nominal rating of 200 MWe not per unit 
with on-power refuelling capability. Unit-1 became critical in Aug., 
1972 and was declared commercial in December 1973. Unit-II is in 
the initial stage of commissioring. The paper presents the perfor- 
mance of nuclear and conventional mechanical equipment and prob- 
lems in maintaining them. Performance of the on-power fuelling 
machines and fuel transfer system is described. Failures of the 
Turbine H.P. and L.P. rotor blades caused major outages of the 
station on three occasions for about ten months in total. Creep 
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development of the reactor pressure tubes that was checked in the 
annual shutdown periods consumed a substantial Man-Rem. Flow 
restriction in coolant channels, heavy water helium ejectors, strain- 
ers and moderator ion exchangers with foreign materials, resulted in 
involved maintenance procedures due to isolation problems to work 
on equipment and consumed appreciable Man-Rem. 


3375 (Juel-Conf—21, pp 60-75) Experience on operation of 
Rajasthan Atomic Power Station. Ramamoorthy, N.; Santanagopalan, 
S. (Department of Atomic Energy, Bombay (India). Power Projects 
Engineering Div.). Sep 1976. 

From 4. Indo-German seminar on operation of nuclear power 
plants; Julich, German, Federal Republic of (F.R. Germany) (29 Jun 
1976). 


In Proceedings of the fourth Indo-German seminar on oper- 
ation of nuclear power plants. Session 1. 

Being the first of a series of 200 MWe PHW units to be built 
in India, the operating experience of Rajasthan Atomic Power 
Station is of paramount importance for effecting improvements in 
the design of lone stations. The paper reviews the station operation 
since commissioning and the problems associated with some operat- 
ing systems. 


3376 (Juel-Conf—21, pp 76-94) Design improvements in pres- 
surised heavy water type of reactors in India based on operational 
experience. Santanagopalan, S. (Department of Atomic Energy, 
Bombay (India). Power Projects Engineering Div.). Sep 1976. 

From 4. Indo-German seminar on operation of nuclear power 
plants; Julich, German, Federal Republic of (F.R. Germany) (29 Jun 
1976). 

In Proceedings of the fourth Indo-German seminar on oper- 
ation of nuclear power plants. Session 2. 

The paper discusses the improvements carried out in the 
subsequent designs based on the operational experience of the Raja- 
sthan Atomic Power Station. 


3377 (KFK—2375, pp 214-220) Development of a radionuclide 
method of mass flow measurement in non-steady state multiphase 
flows. Loeffel, R.; Meichelboeck, H.; Stiefel, S.; Wolf, D.; Zeidler, 
W.D. (Kernforschungszentrum Karlsruhe (Germany, F.R.). Lab. 
fuer Isotopentechnik); Suppan, A. (Kernforschungszentrum Karls- 
ruhe (Germany, F.R.). Abt. Reaktorbetrieb und Technik). Nov 1976. 
(In German). 

In First semiannual report 1976. 

The installation of a gas velocity measurement device mount- 
ed at one of the four blowdown channels and of a two-phase 
velocity measurement device provided at the rupture pipe of the 
Marviken reactor was completed in January. The four first blow- 
down tests were performed from February until May. In the blow- 
down channels velocities from 0 to 60 m/s were measured during 
the four blowdowns. The maximum velocities in the individual 
blowdowns deviate slightly from each other. In the blowdowns 18 
and 19 strong variations in velocity were found beginning some 70 
seconds after the start of blowdown. In the rupture pipe the veloci- 
ties ranged from 0 to 50 m/s. 


3378 (ZJE—147) Measurement of radiation-induced heating of 
uranium in fuel assemblies in the A-1 reactor under operation. Pro- 
gram of in-core measurements. Part 4. Kott, J.; Jirousek, V.; Nemec, 
J.; Teren, S.; Cerny, K. (Skoda, Plzen (Czechoslovakia). Zavod 
Vystavba Jadernych Elektraren). 1976. 17p. Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

The fuel assembly (type E-1, dia 112 mm) is described for the 
reactor of the first Czechoslovak nuclear power station, with in-core 
instrumentation involving calorimeters for measuring radiation-in- 
duced heating of uranium from which may be determined the 
neutron flux. In addition to the theoretical background data concern- 
ing the measurement itself, the technique of processing the data 
obtained, as well as the results used for the thermal analysis and 
evaluation of the reactor’s operating safety are presented. 


3379 CANDU reactor kinetics benchmark activity. McDonnell, 
F.N.; Baudouin, A.P.; Garvey, P.M.; Luxat, J.C. (Chalk River 
Nuclear Labs., Ont.). Nucl. Sci. Eng.; 64: No. 1, 95-105(Sep 1977). 

A description of reactor kinetics benchmark activity in sup- 
port of the Canadian natural-uranium heavy water (CANDU) reac- 
tor program is presented. Two benchmark problems with neutronic 
characteristics resembling current generation CANDU reactors have 
been defined, and accurate solutions to both problems are summa- 
rized. In addition, the performance of an improved quasi-static code 
has been tested and compared with a finite difference method. A 
brief description of the reactor kinetics experimental program related 
to reactor transient studies is also given. 


3380 Fission gas bubble distribution in uranium dioxide from 
high temperature irradiated SGHWR fuel pins. Baker, C. (Central 
Electricity Generating Board, Berkeley (UK). Berkeley Nuclear 
Labs.). J. Nucl. Mater.; 66: No. 3, 283-291(May 1977). 
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The fission gas bubble distribution in uranium dioxide from 
SGHWR fuel pins irradiated in the UKAEA’s Winfrith SGHWR 
has been studied, using transmission and scanning electron micros- 
copy. The fuel pins had been irradiated to a burnup of approximately 
1%, at temperatures in the range 400-2300°C and at ratings of 25-46 
watt/gram. The fission gas bubbles nucleate heterogeneously. The 
bubble size increases slightly with temperature and decreases with 
rating. The weak temperature dependence of the bubble size indi- 
cates an irradiation enhanced gas atom diffusion coefficient. There is 
no evidence of appreciable gas bubble mobility. The fraction of gas 
produced which is contained in the bubbles has a maximum value at 
approximately 1650°C. Except in the restructuring regime the domi- 
nant mechanism leading to the release of gas by its transfer to grain 
boundaries is the diffusion of single atoms. This applies at all 
irradiation temperatures and implies that models of gas release 
developed for lower temperature AGR fuel can be applied to gas 
release in SGHWR fuel pins. 


3381 Wet steam turbines for CANDU-Reactors. Westmacott, 
C.H.L. (Parsons (C.A.) and Co. Ltd., Newcastle upon Tyne (UK)). 
Arch. Energiewirtsch.; 31: No. 4, 308-313(Apr 1977). (In German). 

The technical characteristics of 4 wet steam turbine aggre- 
gates used in the Pickering nuclear power station are reported on 
along with operational experience. So far, the general experience 
was positive. Furthermore, plans are mentioned to use this type of 
turbines in other CANDU reactors. 


3382 Electrical design aspects for nuclear power plants. Malho- 
tra, S. (Bharat Heavy Electr Ltd, New Delhi, India). J. Inst. Eng. 
(India), Electr. Eng. Div.; 57: 218-224(Apr 1977). 

Design features of the electrical system of PHWR nuclear 
power plants in India are discussed. Some of the aspects covered are 
applicable to conventional power plants also. Reliability is the fore- 
most criterion in a nuclear power plant and this is dealt with in 
greater detail. 


3383 Safeguarding on-power fuelled reactors: instrumentation 
and techniques. Waligura, A.; Konnov, Y.; Smith, R.M.; Head, D.A.; 
Hodgkinson, J. Chalk River, Ont.; Atomic Energy of Canada Ltd. 
(1977). 7p. 

Instrumentation and techniques applicable to safeguarding 
reactors that are fuelled on-power, particularly the CANDU type, 
have been developed. A demonstration is being carried out at the 
Douglas Point Nuclear Generating Station in Canada. Irradiated 
nuclear materials in certain areas - the reactor and spent fuel storage 
bays - are monitored using photographic and television cameras, and 
seals. Item accounting is applied by counting spent-fuel bundles 
during transfer from the reactor to the storage bay and by placing 
these spent-fuel bundles in a sealed enclosure. Provision is made for 
inspection and verification of the bundles before sealing. The 
reactor’s power history is recorded by a Track-Etch power monitor. 
Redundancy is provided so that the failure of any single piece of 
equipment does not invalidate the entire safeguards system. Several 
newly developed safeguarding instruments and devices are described 
and evaluated. | ref. 


3384 CANDU channel decay powder. Whittier, A.C.; Black, 
D.W.; Boss, C.R. Chalk River, Ont.; Atomic Energy of Canada Ltd. 
(1977). 29p. 

The power rundown of CANDU (Canada Deuterium Urani- 
um) fuel channels was calculated using the isotope generator pro- 
gram ORIGEN for the fission product, actinide, and structural 
element decay heat, and the discrete ordinates program ANISN for 
the power deposition within the coolant channel. Fission power was 
assumed to drop instantaneously to zero at time zero. The ORIGEN 
calculations for 7°°U fission product power decay were compared 
with several experiments and the power rundown was compared to 
the power decay calculated using the standard ANS 5.1. 


3385 England chooses the heavy-water reactor. McKeague, R.; 
Watson, I. Technica (Basel); 25: No. 25, 1789-1793(3 Dec 1976). (In 
German). 

The recent decision of the British government to go ahead 
with the heavy-water reactor for nuclear power stations and the 
reasons for this is recounted. Preliminary work on the SGHWR 


(steam generating heavy water reactor) carried out at Winfrith is 
described. 


3386 Current state and prospects of Canadian heavy-water reac- 
tors. Markvartova, E. Jad. Energ.; 22: No. 11, 431-434(Nov 1976). 
(In Czech). 

The 2056 MW Pickering-A represents the commercial Cana- 
dian CANDU/PHW nuclear power plant. The technical parameters 
and operation experience are described and the prospects and strate- 
gy of the development of the Canadian heavy water programme are 
presented. The results so far show that the CANDU/PHW is a 
reliable commercial reactor with the lowest natural uranium con- 
sumption. The CANDU/PHW reactor system will enable the speed- 
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ier introduction of fast reactors than the system of light water 
reactors. 


3387 Installation of iron-water shield and calandria of the proto- 
type advanced thermal reactor Fugen. Shimizu, Y. (Power Reactor 
and Nuclear Fuel Development Corp., Tokyo (Japan)); Yanagishita, 
K. Doryokuro Giho; No. 19, 24-36(Jul 1976). (In Japanese). 

The processes of installation of the carandria and iron-water 
shield of the prototype advanced thermal reactor are described. The 
carandria consists of a carandria tank and carandria tubes. The shield 
consists of carbon steel slabs and water layers. The carandria and the 
shield were set at the center of the reactor building, and surrounded 
by concrete walls for biological shield. Transport of the carandria 
tank and the iron-water shield into the concrete shield was made 
through a temporary opening. The procedures of installation are 
explained. After the installation had been finished, the pressure test 
was performed with air and helium. 


3388 Nuclear reactor. Middleton, J.E. (to Nuclear Power Co. 
(Whetstone) Ltd. (UK)). German(FRG) Patent 2,547,573/A/. 29 
Apr 1976. 27p. (In German). 

The invention is concerned with a water-cooled nuclear 
reactor, especially a steam generating heavy water reactor 
(SGHWR) for which only two loops are provided (compared with 
four loops for a 1,300 MWe station). According to the invention the 
main feed-water pumps are connected through water inlet valves 
with the water inlets of the upper steam separators. The valves are 
controlled in dependence of the pressure in the coolant loops and 
will close on pressure drop, which also causes the main feed-water 
pumps to transfer feed-water directly into the lower collecting 
chamber of the two loops as well as into the pressure tubes as a spray 
cooling. The claim refers to all engineering details of the cooling 
system. 


3389 Welding and nondestructive testing of A-1 reactor steam 
generator. Vintr, J.; Soucek, A.; Karaffa, F.; Chladek, F. (Prvni 
Brnenska Strojirna (Czechoslovakia). Odbor Nuklearni Techniky). 
Zvaranie; 25: No. 3, 83-87(Mar 1976). (In Czech). 

Basic data are reported on the welding and nondestructive 
testing of the first Czechoslovak nuclear power plant steam gener- 
ator. The technology is described of the welding of heat-transfer 
elements as are the equipment for welded joint heat treatment and 
quality control methods. 


3390 Nondestructive testing of pressure tubes in a nuclear power 
reactor. Kupics, O.A.; Irwin, O.C.; Allen, A.L. Ont. Hydro Res. Q.; 
28: No. 4, 9-18(1976). 

Development and application of remotely operated tooling 
for the in situ inspection of pressure tubes in the CANDU-PHW 
reactor concept is discussed. The discovery of cracks in the rolled 
joint regions of several pressure tubes at Ontario Hydro’s Pickering 
Generating Station is described. Acoustic emission techniques are 
applied to rapidly locate pressure tubes containing through-wall 
cracks, while ultrasonic tooling is developed to inspect the rolled 
joint regions for partial through-wall cracks. The effectiveness of 
these techniques is illustrated and discussed using data recorded 
during the inspections at Pickering GS. 
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REFER ALSO TO CITATION(S) 3689, 3690, 3691, 3692, 3693, 
3694, 3695, 3696, 3697, 3698, 3699, 3700, 3701, 3702, 3703, 3704, 
3705, 3706, 3707, 3708, 3709, 3710, 3711, 3712, 3713, 3714, 3715, 
3716, 3717, 3718, 3719, 3720, 3721, 3722, 3723, 3724, 3725, 3726, 
3727, 3728, 3729, 3730, 3731, 3732, 3733, 3734, 3735, 3736, 3737, 
3738, 3739, 3740, 3741, 3742, 3743, 3744, 3745, 3746, 3747, 3748, 
3749, 3750, 3751, 3752, 3753, 3754, 3755, 3756, 3757, 3758, 3759, 
3760, 3761, 3762, 3763, 3764, 3765, 3766, 3767, 3768, 3769, 3770, 
3771, 3772, 3776, 3779, 3780, 3784, 3785, 3816, 3827, 3828, 3846, 
3848, 3849, 3866, 3881, 3883, 3893, 4350, 4353, 4354, 4355, 4356, 
4357, 4359, 4422, 4423, 4471, 5557 


3391 (AI-ERDA—13195) Sodium technology and cover gas 
seal development programs. Quarterly technical progress report, Janu- 
ary—March 1977. (Rockwell International Corp., Canoga Park, 
Calif. (USA)). 15 May 1977. Contract EY-76-C-03-0824-001-011. 
54p 

Progress is summarized in the areas of sodium removal and 
decontamination of LMFBR components, LMFBR seal testing, and 
cover gas seal component testing. (DG) 


3392 (ANL—77-XX-62, BP a “a International fast breeder 
reactor development. Yevick, J.G. 
From 16. nuclear peo bain conference on inter- 


national nuclear engineering - development and planning; Argonne, 
Illinois, USA (28 Feb 1977). 
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In 16th nuclear engineering education conference on interna- 
tional — fe age development and planning. 
R development programs in the U.S., France, 
German F Federal Republic, Italy, Japan, U.K., and the U. S. S.R. are 
reviewed. 


3393 (ANL-AFP—30) Breeding performance of carbide and 
nitride fuels in 2000 MWe LMFBRs: a pre! re Part !. 
Assumptions, constraints and methodology. Barthold, W.P. (Argonne 
National Lab., Ill. (USA)). Sep 1976. Contract W-31-109-ENG-38. 
57p. . NTIS, PC A04/MF AO1. 

ie assumptions, constraints, and methodology used in the 
design and analysis of 2000 MWe LMFBRs using carbide and nitride 
fuel are presented. The assumptions used in the nuclear, thermal and 
mechanical designs are discussed together with geometry con- 
straints, operational constraints, performance constraints, constraints 
coming from fabrication consideration and fuel bundle-duct interac- 
tion constraints. The basic calculational flow for system design 
studies is described, and the computer codes used in the analyses are 
briefly reviewed. 


3394 (ANL-AFP—31) Breeding performance of carbide and 
nitride fuels in 2000 MWe LMFBRs. Part IV: impact of a pressure 
drop constraint on breeding performance and pin diameter 

ation in 5000 MWt LMFBRs using sodium bonded carbide fuels. Lam, 
P.S. (Argonne National Lab., Ill. *(USA)). Jul 1976. Contract W-31- 
109-ENG- 38. 42p. Dep. NTIS, PC A03/MF AOl1. 

Impact on pin diameter optimization and breeding perfor- 
mance from either a constant coolant velocity (25 ft/sec) constraint 
or a constant fuel bundle pressure drop (40 psi) constraint has been 
evaluated, and comparisons of these results are given. The 40 psi fuel 
bundle pressure drop was chosen not to imply a limit of pump 
technology, but because it corresponds to acceptable coolant veloci- 
ties in the range of 25 ft/sec ro 35 ft/sec for various pin diameters 
and linear heat ratings. 


3395 (ANL-CT—77-34) NUBOW-2D inelastic: a FORTRAN 
program for static two-dimensional structural analysis of bowed reac- 
tor cores, including effects of irradiation creep and swelling. Cha, 
B.K.; McLennan, G.A.; Fulford, P.J. fa National Lab., Il. 
(USA)). Jun 1977. Contract W-31-109-ENG-38. 107p 

NUBOW-2D Inelastic is an extensive caditiesion of the 
two-dimensional core-restraint analysis code NUBOW. Subroutines 
have been added to calculate time histories of inelastic changes in 
bowing shapes and forces induced by creep and swelling in reactor 
fuel assemblies (ducts). Based on the conventional beam theory 
assumption that plane sections remain plane, and using supplied 
radial and axial fluxes and temperatures, and creep and swelling 
correlations, the code calculates creep and swelling strains at axial 
and peripheral locations for each duct. These strains are numerically 
integrated to give corresponding bow shapes which are used as input 
pre-bow shapes for structural analysis by NUBOW. This procedure 
is performed on a time-incremental basis, giving a history of two- 
dimensional forces, displacements and strains for the ducts, and 
reactivity changes in the core. 


3396 (BLG—515) Annual scientific report 1975. Billiau, R.; 
Bobin, K.; Michiels, G.; Proost, J. (eds.). (Centre d'Etude de 
nage, =" Nucleaire, Mol re. 1976. 236p. Dep. NTIS (US 
ly), PC A02/MF AO1 

The main activities of SCK/CEN during 1975 are reported in 
individual summaries. Field of research are the following: sodium 
cooled fast reactors, gas cooled reactors, light water reactors, ap- 
— nuclear research (including waste disposal, safeguards and 
usion research), basic and exploratory research (including materials 
science, nuclear physics and radiobiology). The BR2 Materials test- 
ing reactor and associated facilities are described. The technical and 
administrative support activities are also presented. A list of publica- 
tions issued by the SCK/CEN Scientific staff is given. 


3397 (CEA-N—1963(Pt.1)) Molten salt reactor type. The core. 
The CEA-EDF workshop ‘CORE’. (CEA, 75 - Paris (France). Dept. 
des Programmes; Electricite de France, 75 - Paris. Direction des 
Etudes et Recherches). 4 Feb 1977. Sip. (In French). Dep. NTIS 
(US Sales Only), PC A04/MF AOI. 

This document is one of the three parts of a first volume 
devoted to the compilations of American data on the molten salt 
reactor concept. This part describes the MSBR core (data presented 
are from ORNL 4541). The principal characteristics of the core are 
presented in tables together with plane and elevation drawings, 
stress being put upon the reflector, and loading and unloading. 
Neutronic, and thermal and hydraulic characteristics (core and re- 
flectors) are more detailed. The reasons why a graphite with a tight 
graphite layer has been chosen are briefly exposed. The physical 

properties of the standard graphite (irradiation behavior) have been 
determined for an isotropic graphite with fine granulometry; its 
dimensional variations largely ressemble that of Gilsonite. The me- 
chanical stresses computed (Wigner effect) do not implicate in any 
way the graphite stack. 
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3398 (CEA-N—1963(Pt.2)) Molten salt reactor type. Circuits. 
The CEA-EDF workshop ‘CIRCUITS’. (CEA, 75 - Paris (France). 
Dept. des Programmes; Electricite de France, 75 - Paris. Direction 
des Etudes et Recheockeds 4 Feb 1977. vp. (In French). Dep. NTIS 
(US Sales Only), PC A09/MF AOl1. 

The document is one of the three parts of a first volume 
devoted to the compilations of American data on the molten salt 
reactor concept. The part ‘CIRCUITS’ regroups under a condensed 
form - in French and using international units - the essential informa- 
tion contained in both basic documents of the American project for a 
molten-salt breeder power plant. This part is only dealing with 
things the CEA-EDF workshop ‘CIRCUITS’. The possible evolu- 
tions in the data - and solutions - taken by the American designers 
for their successive projects (1970 to 1972) are shown. The MSBR 
power plant comprises three successive heat transfer circuits. The 

primary circuit (Hastelloy N), radioactive and polluted, containing 
the fuel salt, includes the reactor, pumps and exchangers. The 
secondary circuit (pipings made of modified Hastelloy N) contami- 
nated in the exchanger, ensures the separation between the fuel and 
the fluid operating the turbo-alternator. The water-steam circuit 
feeds the turbine with steam. This steam is produced in the steam 

enerator flowed by the secondary fluid. Some subsidiary circuits 
(discharge and storage of the primary and secondary salts, ventila- 
tion of the primary circuit ...) complete the three principal circuits 
which are briefly described. All circuits are enclosed inside the 
controlled-atmosphere building of the nuclear boiler. This building 
also ensures the biological protection and the mechanical protection 
against outer aggressions. 


3399 (CEA-N—1963(Pt.3)) Molten salt reactor type. Chemis- 
try. The CEA-EDF workshop ‘CHEMISTRY’. (CEA, 75 - Paris 
(France). Dept. des Programmes; Electricite de France, 75 - Paris. 
Direction des Etudes et Recherches). 4 Feb 1977. vp. (In French). 
Dep. NTIS (US Sales Only), PC A10/MF AOI. 

The document is one of the three parts of a first volume 
devoted to the compilation of American data on the molten salt 
reactor concept. Emphasis is put essentially on the fuel salt of the 

primary circuit inside which fission reactions occur. The reasons 
a the (LiF-BeF2-ThF,-UF,) salt was chosen for the M.S.B.R. 
concept are examined; the physical, physicochemical and chemical 
properties of this salt are discussed with its interactions with the 
structural materials and its evolution in time. An important part of 
this volume is devoted to the continuous reprocessing of the active 
salt, the project designers having deemed advisable to take advan- 
tage of the availability of a continuous purification, in a thermal 
breeding. The problem of tritium formation and distribution inside 
the reactor is also envisaged and the fundamentals of the chemistry 
of the secondary coolant salt are given. The solutions proposed are: 
the hydrogen scavenging of the primary circuit, a reduction in metal 
permeability by an oxyde layer deposition on the side in contact with 
the vapor, and tritium absorption through an isotope exchange with 
the hydroxifluoroborate. 


3400 (CEA-N—1963(Pt.4)) Molten salt reactor type. Group 
‘Economics’. Remarks on cost estimates for the Oak Ridge MSBR 
project. CEA-EDF workshop. Bendell, F.; Israel, S. (CEA, 75 - Paris 
(France). Dept. des Programmes; Electricite de France, 75 - Paris. 
Direction des Etudes et Recherches). 4 Feb 1977. 10p. (In French). 
Dep. NTIS (US Sales Only), PC A02/MF AO1. 

Indicative assessments obtained by the Oak Ridge team on the 
investment and kWhe production costs for a 1000MWe reactor of 
the Oak Ridge MSBR type are given. Assessments of the investment 
costs has been effected on the basis of the economic conditions in 
January 1970. The kWhe production cost has been calculated for a 
thirty years lifetime of the power plant together with a loading 
factor of 0.8, and amortizement quota of 13.7% for equipment and 
13.3% for the inventory of the fuel salt (said evaluations resulting 
from the conditions of the American financial market). The decom- 
position of the kWhe cost comprises a supplementary item in com- 
parison with the usual decomposition of the other types of power 
plant: that is the cost of graphite replacement. 


3401 (CONF-761107—27) Heat transfer in tube bundles of heat 
exchangers with flow baffles induced forced mixing. AbuRomia, 
M.M.; Chu, A.W.; Cho, S.M. (Foster Wheeler Energy Corp., Liv- 
ingston, N.J. (USA)). 1976. Contract EY-76-C-15-2395;EY-76-C-03- 
0972. 22p. Dep. NTIS, PC A02/MF AO1. 
rom Annual meeting of the American Society of Mechani- 
cal Engineers; New York, New York, United States of America 
(USA) (29 Nov 1976). 
ermal analysis of shell-and-tube heat exchangers is being 
investigated through geometric modeling of the unit configuration in 
addition to considering the heat transfer processes taking place 
within the tube bundle. The governing equations that characterize 
the heat transfer from the shell side fluid to the tube side fluid across 
the heat transfer tubewalls are indicated. The equations account for 
the heat transfer due to molecular conduction, turbulent thermal 
diffusion, and forced fluid mixing among various shell side fluid 
channels. The analysis, though general in principle, is being applied 
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to the Clinch River Breeder Reactor Plant-Intermediate Heat Ex- 
changer, which utilizes flow baffles appropriate.y designed for in- 
duced forced fluid mixing in the tube bundle. The results of the 
analysis are presented in terms of the fluid and tube wall temperature 
distributions of a non-baffled and baffled tube bundle geometry. The 
former case yields axial flow in the main bundle region while the 
latter is associated with axial/cross flow in the bundle. The radial 
components of the axial/cross flow yield the necessary fluid mixing 
that results in reducing the thermal unbalance among the heat 
transfer to the allowable limits. The effect of flow maldistribution, 
present on the tube or shell sides of the heat exchangers, in altering 
the temperature field of tube bundles is also noted. 


3402 (ECN—15) Fast reactor programme. Fourth quarter 1976 
progress report. Hoekstra, E.K. (Stichting Energieonderzoek Cen- 
trum Nederland, Petten). Mar 1977. 70p. Dep. NTIS (US Sales 
Only), PC A04/MF AO1. 

The re-evaluation of neutron cross-sections of long-lived fis- 
sion products using a modified code is discussed. Conclusions from 
the post-irradiation examinations of canning failure experiment R54- 
F42 and loss-of-cooling experiment R63-L12 are drawn. Results of 
sinter experiments with UC, UC-UN and UN powders prepared 
from uranium metal of low oxygen content are described. Data 
obtained from various creep, tensile and pre-loaded tensile tests on 
irradiated and reference specimens of 18Cr11Ni (DIN 1.4948) stain- 
less steel are provided. The decays of sodium and gold aerosol mass 
concentrations measured in the SAUNA vessel follow the MADCA 
model. A summary of the heat transfer experiments and preliminary 
results cbtained with the first electrically heated 28-rod bundle in a 
partially blocked sodium flow are given. 


3403 (EUR—5598) Effects of fast breeders’ characteristics on 
consumptions and expenditures related to electric power generation. 
An assessment for the European Community. Graziani, G.; Zanantoni, 
C. (Commission of the European Communities, Ispra (Italy). Joint 
Research Centre). Dec 1976. 36p. Dep. NTIS (US Sales Only), PC 
A03/MF AO1. 

The effects of the physical characteristics of the FBR (breed- 
ing ratio, inventory) and of the associated fuel cycle (out-of-pile 
time) on the results of strategy calculations performed for an electric 
power system are discussed. Attention is focused on the penetration 
of FBR, on the demand of uranium and separative work and on the 
economical performance of the breeders. It is pointed out that 
uncertainties about the out-of-pile time are as important as those 
concerning FBR breeding ratio and inventory. 


3404 (EURFNR— 1442) KEDAK Program Compendium. Part 
III. KEDAK data retrieval. Stein, E. (comp.). (Kernforschungszen- 
trum Karlsruhe (Germany, F.R.). Inst. fuer Neutronenphysik und 
Reaktortechnik). Apr 1977. 201p. (KFK—2387/3). Dep. NTIS (US 
Sales Only), PC A10/MF AO1. 

Work performed under United States—Euratom Fast Reactor 
Exchange Program. 

All data retrieval packages available for the direct access 
representation of KEDAK are described. Both the basic access 
programs, which retrieve one data item per access, and the user 
oriented programs, which retrieve, by using the basic programs, a set 
of data items, are presented. Basides the detailed description, a 
general introduction to the KEDAK data retrieval is given. 


3405 (GA-A—14457) Preliminary thermal analysis of the 300- 
MWe) gas-cooled fast breeder reactor grid plate. Jovanovic, V. 
(General Atomic Co., San Diego, Calif. (USA)). Jun 1977. Contract 
EY-76-C-03-0167-023. 20p. Dep. NTIS, PC A02/MF AO1. 

A preliminary thermal analysis of the 300-MW(e) gas-cooled 
fast breeder reactor (GCFR) grid plate was performed to predict the 
radial and axial grid plate temperature distributions and to provide 
input for thermal stress analysis. Gamma heating rates calculated by 
Oak Ridge National Laboratory were used. The maximum predicted 
temperatures for the GCFR grid plate are under 427°C (800°F); 
therefore, the requirements of Division 1 of Section III of the 
ASME Boiler and Pressure Vessel Code apply, and there is no need 
to use the more complex requirements of the high-temperature code 
case, No. 1592. The thermal stresses resulting from the temperature 
distributions are currently being evaluated. If these stresses prove to 
be excessive, several methods can be used to make the grid plate 
temperature distribution more uniform and, thus, reduce the thermal 
stresses. 


3406 (HEDL-SA—1177-FP) Absorber materials for fast reac- 
tor control applications. Birney, K.R.; Pitner, A.L.; Bourquin, R.D. 
(Hanford Engineering Development Lab., Richland, Wash. (USA)). 
Mar 1977. Contract EY-76-C-14-2170. 20p. (CONF-770611—29). 
Dep. NTIS, PC A02/MF AO1. 

From American Nuclear Society annual meeting; New York, 
New York, United States of America (USA) (12 Jun 1977). 

This paper provides a brief description of design requirements 
for LMFBR absorber materials, and addresses some of the more 
important material property and performance considerations. The 
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relative merits and disadvantages of the various candidates are 
compared with respect to these parameters, and the present status of 
the LMFBR absorber development program is addressed. 


3407 (HEDL-SA—1205) Core design methods for advanced 
LMFBRs, Chandler, J.C.; Marr, D.R.; McCurry, D.C.; Cantley, 
D.A. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). May 1977. Contract EY-76-C-14-2170. 17p. (CONF- 
770611—28). Dep. NTIS, PC A02/MF AO1. 
From American Nuclear Society annual meeting; New York, 
New York, United States of America (USA) (12 Jun 1977). 
e multidiscipline approach to advan LMFBR core 
design requires an iterative design procedure to obtain a closely- 
coupled design. HEDL’s philosophy requires that the designs should 
be coupled to the extent that the design limiting fuel pin, the design 
limiting duct and the core reactivity lifetime should all be equal and 
should equal the fuel residence time. The design procedure consists 
of an iterative loop involving three stages of the design sequence. 
Stage 1 consists of general mechanical design and reactor physics 
scoping calculations to arrive at an initial core layout. Stage 2 
consists of detailed reactor physics calculations for the core configu- 
ration arrived at in Stage 1. Based upon the detailed reactor physics 
results, a decision is made either to alter the design (Stage 1) or go to 
Stage 3. Stage 3 consists of core orificing and detailed component 
mechanical design calculations. At this point, an assessment is made 
regarding design adequacy. If the design is inadequate the entire 
procedure is repeated until the design is acceptable. 


3408 (KFK—1276/3) 3rd quarterly report 1976 of the Fast 
Breeder Project. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Projekt Schneller Brueter). Dec 1976. vp. (In German). Dep. 
NTIS = Sales Only), PC A02/MF AO1. 

he report describes activities which were performed within 
the framework of the Fast Breeder Project at the Gesellschaft fuer 
Kernforschung mbH Karlsruhe (GfK) or on behalf of the GfK 
during the third quarter. It contains contributions on the following 
subjects: Fuel rod development, material studies and development, 
corrosion tests and coolant analyses, physical experiments, reactor 
theory, safety of fast breeders, instrumentation and signal processing 
for core monitoring, environmental impacts, sodium technology 
tests, thermo- and fluid-dynamic tests in gas, and tests concerning 
gas-cooled breeders. 


3409 (KF K—1874) Investigation of the three-dimensional ther- 
moelastic deformation of the core structure of a fast breeder reactor 
under stationary working conditions. Yong-Su, H. (Kernforschungs- 
zentrum Karlsruhe (Germany, F.R.). Inst. fuer Reaktorentwicklung; 
Kernforschungszentrum Karlsruhe (Germany, F.R.). Projekt 
Schneller Brueter; Karlsruhe Univ. (TH) (Germany, F.R.). Fakultaet 
fuer Maschinenbau). Dec 1976. 236p. (In German). Dep. NTIS (US 
Sales Only), PC Al11/MF AOl. 

A method is described which has been developed to calculate 
three-dimensional deformaticn of the reactor core, taking into ac- 
count thermal expansion. Two problem areas are of particular im- 
portance: 1) the spatial deflection of subassemblies in specified 
flexible supports and with specified clearances; and 2) The investiga- 
tion >f the equilibrium configurations of the subassemblies in the 
planes of clamping (problem of clamping plane). The elementary 
theory of beam deflection has been used to calculate the deformation 
of subassemblies. However, particular problems have been encoun- 
tered as a result of flexibly designed support configurations having 
some spatial clearances. The problem has essentially been solved in 
two steps: a) Uniqueness analysis of the beam-support configuration; 
b) Calculation of the support loads and bending line for the unique 
beam-support configuration. - Basic difficulties currently prevent the 
problem of clamping plane being solved in a satisfactory manner. 
Therefore, a simplified clamping model was used for supports with- 
out spatial clearance and a parametric study was performed for 
supports having spatial clearance. The computation method devel- 
oped is applied to the MARK I core of SNR 300. Core deformations 
are calculated under different support conditions for the subassemb- 
lies in the grid plate and in the upper clamping plane. 


3410 (KFK—2360) Experimental investigations into coolant 
cross mixing in multirod-bundles with grid-type spacers in turbulently 
flowing sodium. Hoffmann, H.; Baumgaertner, E.; Frey, H.H. (Kern- 
forschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Reaktor- 
bauelemente; Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Projekt Schneller Brueter). Jan 1977. 17p. (In German). Dep. NTIS 
(US Sales Only), PC A02/MF AOI. 

The thermo- und fluiddynamic design of fuel elements of 
Liquid Metal-Cooled Fast Breeder Reactors needs characteristic 
values for the magnitudes of the coolant cross mixing. These were 
determined experimentally in sodium flow. 61-rod clusters were used 
with the specific dimensions of the SNR-300 fuel element (rod pitch 
to diameter ratio P/D = 1,32) equipped with grid-type s 
investigations were performed using the ‘heating method’. The re- 
sults show that the mixing rates are mainly influenced by the spacer 
type and the P/D-ratio. 
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3411 (KFK—2368) Heater rods for simulation of fuel pins in 
liquid-metal-boiling experiments. Pt. 1. Casal, V.; Demski, A.; Graf, 
E.; Hartmann, W. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Inst. fuer Reaktorbauelemente; Kernforschungszentrum Karls- 
ruhe (Germany, F.R.). Projekt Schneller Brueter). Jan 1977. 25p. (In 
German). Dep. NTIS (US Sales Only), PC A02/MF A0Ol1. 

The report describes the design, development, and testing of 
electrical heater rods for boiling tests in LMFBR fuel element 
simulators . The tests are required as a proof of the capability to 
control local and gross boiling in the core of SNR-300. The setup 
and performance of the tests call for heater rods simulating with a 
very high operating reliability the assumed specifications of SNR- 
300, even under transient conditions. Loads of the heating surface of 
up to 170 W/cm? must be attained at coolant temperatures of 950°C. 


3412 (KFK—2393) MIPLO: a program for plotting tempera- 
ture profiles within hexagonally arranged rod clusters in combination 
with MISTRAL-II. Frey, H.H. (Kernforschungszentrum Karlsruhe 
(Germany, F.R.). Inst. fuer Reaktorbauelemente; Kernforschungs- 
zentrum Karlsruhe (Germany, F.R.). Projekt Schneller Brueter). Jan 
1977. 47p. (In German). Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 

A FORTRAN-IV programme is described for plotting of 
temperature profiles within hexagonally arranged rod bundles. For 
bundles with 7 to 217 rods mean subchannel and surface temperature 
profiles can be plotted for 1) wall-wall-traverse; 2) corner-corner- 
traverse; 3) wall-channels along the circumference of the hexagonal 
box; 4) axial temperature development in various subchannels; 5) 
axial development of temperature profile; 6) any desired predefined 
route. In the cases 1, 2, 3, 6 the temperature profiles across the 
bundle exit are plotted. The graphs can be provided with all neces- 
sary information. The report includes also the read - statements in 
Subroutine M3PLOT and shows some applications. 


3413 (KFK-EXT—25/76-1) List of reports and conference 
papers on the Fast Breeder Project published by the Nuclear Research 
Center Karlsruhe from 1972 to 1975. Hueper, R. (Kernforschungszen- 
trum Karlsruhe (Germany, F.R.). Projekt Schneller Brueter). Dec 
1976. 84p. (In German). Dep. NTIS (US Sales Only), PC A05/MF 
AOl. 

The list is a continuation of the list of publications contained 
in the final report on work completed by GfK during Phase Ila of 
the Fast Breeder Project (KFK-Ext. 25/72-1). In addition, short 
accounts of the results of the research work done in the framework 
of the Fast Breeder Project of GfK have been published in the 
quarterly reports KFK 1972/1 through 1975/4. These reports have 
not been included in the present list. 


3414 Neutron transport studies in fast reactor shields. Vaidyan- 
athan, R.; Murty, K.P.N.; Singh, R.S. (Reactor Research Centre, 
Kalpakkam, India). Natl. Bur. Stand. (U.S.), Spec. Publ; No. 461, 
163-165(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

The present study aims at evaluating the relative accuracies 
with which the different approximations to the transport theory 
represent the spatial and spectral distribution of neutrons in a typical 
fast reactor shield. Diffusion, removal diffusion and discrete ordinate 
transport calculations, with and without the inclusion of anisotropic 
scattering effects, have been performed for the lateral and axial 
shield configurations of the French fast reactor Rapsodie. The 
results have been compared, with the measurements made in Rapso- 
die and the NIOBE calculations made earlier. 


3415 (ORNL—S5287) Mechanical properties test data for struc- 
tural materials. Quarterly progress report for period ending April 30, 
1977. Hill, M.R. (comp.). (Oak Ridge National Lab., Tenn. (USA)). 
Jun 1977. Contract W-7405-ENG-26. 526p. . 

This is the fifteenth in a series of progress reports, the purpose 
of which is to record and distribute quarterly the collected results of 
all structural materials mechanical properties test programs spon- 
sored by the Reactor Development and Demonstration and the 
Nuclear Research and Applications Divisions of the Energy Re- 
search and Development Administration. Eight individual abstracts 
were prepared for the data base. 


3416 (TID—27745/2) Prototype Large Breeder Reactor. Phase 

II. Conceptual design. Volume II. Plant description. Part 1. Nuclear 

steam supply system. (Bechtel Corp., San Francisco, Calif. (USA); 

General Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reac- 

A Dept.). Jun 1977. Contract EY-76-C-03-1143;EY-76-C-03-1144. 
p.. 

Information on the Prototype Large Breeder Reactor 
(PLBR) nuclear steam supply system is presented concerning gener- 
al plant description; design of structures, components, ¢.juipment and 
systems; reactor; heat transport and related systems; engineered 
safety features; instrumentation and control systems; and fuel han- 
dling and storage systems. 
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3417 (TID—27745/3) Prototype Large Breeder Reactor. Phase 
II. Conceptual design. Volume II. Plant description. Part 2. Balance of 
plant. (Bechtel Corp., San Francisco, Calif. (USA); General Electric 
Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Jun 
1977. Contract EY-76-C-03-1143;EY-76-C-03-1144. 503p. . 

Information on the Prototype Large Breeder Reactor 
(PLBR) is presented concerning general plant description; site char- 
acteristics; design of structures, components, equipment, and sys- 
tems; engineered safety features; instrumentation and control sys- 
tems; electric power; auxiliary systems; steam and energy conver- 
sion; radioactive waste system; and radiation protection. 


3418 (TID—27745/4) Prototype Large Breeder Reactor. Phase 
II. Conceptual design. Volume II. Plant description. Appendix to Part 
2. (Bechtel Corp., San Francisco, Calif. (USA); General Electric 
Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Jun 
1977. Contract EY-76-C-1143;EY-76-C-03-1144. 367p. . 

Information on the Prototype Large Breeder Reactor 
(PLBR) conceptual design is presented concerning equipment list, 
piping class sheets, Bechtel Nuclear Quality Program list, and engi- 
neering drawings. 


3419 (TID—27745/5) Prototype Large Breeder Reactor. Phase 
II. Conceptual design. Volume III. Tradeoff studies. Part I. Sodium 
temperatures and steam cycle conditions. (Bechtel Corp., San Francis- 
co, Calif. (USA); General Electric Co., Sunnyvale, Calif. (USA). 
Fast Breeder Reactor Dept.). Jun 1977. Contract EY-76-C-03- 
1143;EY-76-C-03-1144. 188p. . 

Information on the Prototype Large Breeder Reactor 
(PLBR) tradeoff studies on sodium temperatures and steam cycle 
conditions is presented concerning system design tradeoffs, transient 
analysis, reactor tradeoffs, and departure from nucleate boiling and 
water chemistry. 


3420 (TID—27745/6) Prototype Large Breeder Reactor. Phase 
II. Conceptual design. Volume III. Tradeoff studies. Appendix to Part 
1. (Bechtel Corp., San Francisco, Calif. (USA); General Electric 
Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Jun 
1977. Contract EY-76-C-03-1143;EY-76-C-03-1144. 277p. . 

Information on the Prototype Large Breeder Reactor 
(PLBR) tradeoff studies is presented concerning model for transient 
analysis; transient analysis; history of cycle development; details of 
cycle cost comparison; stress analysis methods; operating and design 
margins;uranium utilization; and plant control systems comparison 
for the saturated and superheated cycles. 


3421 (TID—27745/7) Prototype Large Breeder Reactor. Phase 
II. Conceptual design. Volume III. Tradeoff studies. Part 2. NSSS 
options and safety studies. (Bechtel Corp., San Francisco, Calif. 
(USA); General Electric Co., Sunnyvale, Calif. (USA). Fast Breeder 
Reactor Dept.). Jun 1977. Contract EY-76-C-03-1143;EY-76-C-03- 
1144. 180p. . 

Information on the Prototype Large Breeder Reactor 
(PLBR) conceptual design tradeoff studies is presented concerning 
core design tradeoffs, reactor auxiliary cooling systems, single and 
double steam generator modules per loop, removable and non- 
removable intermediate heat exchanger bundles, sodium pump drive, 
and safety and licensing studies. 


3422 (TID—27745/8) Prototype Large Breeder Reactor. Phase 
II. Conceptual design. Volume III. Tradeoff studies. Part 3. Balance of 
plant engineering support studies. (Bechtel Corp., San Francisco, 
Calif. (USA); General Electric Co., Sunnyvale, Calif. (USA). Fast 
Breeder Reactor Dept.). Jun 1977. Contract EY-76-C-03-1143;EY- 
76-C-03-1144. 576p. . 

Information on the Prototype Large Breeder Reactor 
(PLBR) balance-of-plant engineering support studies is presented 
concerning containment structure and concept study; other category 
1 structures; seismic analysis; cell lines; plant crane study; turbine 
condenser sizing study; impact on BOP of alternative decay heat 
removal systems; recirculating gas cooling system alternative; effects 
of intermediate heat transport system pipe penetrations on BOP 
design; sodium leak detection; piping stress analysis; and pipe heating 
system study. 


3423 (TID—27745/9) Prototype Large Breeder Reactor. Phase 
II. Conceptual design. Volume IV. Research and development needs. 
(Bechtel Corp., San Francisco, Calif. (USA); General Electric Co., 
Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Jun 1977. 
Contract EY-76-C-03-1143;EY-76-C-03-1144. 102p. . 

Information on the Prototype Large Breeder Reactor is pre- 
sented concerning the plant development schedule; major research 
and development categories; further design; and development test- 
ing 
3424 (TID—277451/1) Prototype Large Breeder Reactor. Ex- 
ecutive summary. (Bechtel Corp., San Francisco, Calif. (USA); Gen- 
eral Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor 
Dept.). Jun 1977. Contract EY-76-C-03-1143;EY-76-C-03-1144. 28p. . 
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Design features and economic aspects of the Prototype Large 
Breeder Reactor (PLBR) are presented. 


3425 Benchmark calculations for a sodium-cooled breeder reac- 
tor by two- and three-dimensional diffusion methods. Buckel, G.; 
Kuefner, K.; Stehle, B. (Kernforschungszentrum Karlsruhe, Ger.). 
Nucl. Sci. Eng.; 64: No. 1, 75-89(Sep 1977). 

This investigation concentrates on the numerical solution of 
the multigroup neutron diffusion equations by computer codes. For a 
realistic model liquid-metal fast breeder reactor, several benchmark 
problems in two and three space dimensions were derived and 
calculations were performed by eight different computer programs. 
The effect on k/sub eff/ and the neutron fluxes of the refinement of 
the discretization mesh is studied. Very good agreement (approxi- 
mately 0.05%) of the results was found in those cases where the 
computer programs use the same discretization scheme of mesh- 
edged discretization formulas, although the codes employ different 
methods of solution. On the other hand, minor discrepancies remain 
between results obtained by codes using mesh-edged and mesh- 
centered discretization formulas, even for fine-mesh grids. The rea- 
sons are not understood in every detail. Fortunately, these discrepan- 
cies are very small and more of theoretical than practical interest. 
The effect of a simple group condensation scheme of k/sub eff/ was 
also investigated by considering several different energy group 
structures. Spatial mesh refinements and resolution of the energy 
range were found to be well decoupled. As the main result, one may 
take the fact that spatial and energetic mesh refinements may influ- 
ence the results rather strongly, unless the mesh step is comparable 
to the minimum diffusion length and unless enough energy groups 
are used. 


3426 Benchmark analysis of liquid-metal fast breeder reactor 
nuclear design methods. Kujawski, E.; Bailey, H.S. (General Electric 
Co., Sunnyvale, CA). Nucl. Sci. Eng.; 64: No. 1, 90-94(Sep 1977). 

The Large Core Code Evaluation Working Group has been 
organized for the prime aim of testing and validating neutronics 
codes and methods for use in the analysis of large fast reactors. For 
the initial problem, static neutronics calculations were performed on 
a “representative” 1200-MW(e) liquid-metal fast breeder reactor in a 
two-dimensional radial geometry. The initial results representing the 
cooperative effort of the participants are summarized. Various codes 
and methods using few-group diffusion theory are intercompared. 
The calculational methods are in substantial agreement provided the 
same multigroup constants are used. This effort is to be further 
pursued and broadened to investigate such specific effects as sodium 
voiding. 


3427 Three-dimensional thermal-hydraulic analysis of wire- 
wrapped rods in liquid-metal fast breeder reactor core assemblies. 
Chuang, M.C. (Westinghouse Research Labs., Pittsburgh); Carelli, 
M.D.; Bach, C.W.; Killimayer, J.S. Nucl. Sci. Eng.; 64: No. 1, 244- 
257(Sep 1977). 

A study is presented to determine the detailed coolant veloc- 
ity and temperature profile around the entire rod circumference in 
liquid-metal fast breeder reactor (LMFBR) core assemblies as well 
as the detailed radial and circumferential temperature profile in the 
rod. The digital computer code FATHOM-360 developed to per- 
form the above calculations is described. Fuel, radial blanket, and 
control assembly rods (both wire-trapped and bare) can be analyzed. 
Coolant, cladding, and fuel (or absorber) temperature profiles are 
calculated for uniform and nonuniform heat generation (i.e., ac- 
counting for power skew across the pellet) in the rod. Temperature 
distributions can be calculated for both concentric and eccentric 
positions of the pellet with respect to the fuel rod cladding. Typical 
examples of the calculational capabilities of the code are presented. 
Such capabilities are needed for a reliable design of LMFBR core 
assemblies and rods to provide detailed cladding temperature pro- 
files and accurately calculate the cladding strain on which the fuel 
rod lifetime and allowable burnup depend. Overall, a more realistic 
core thermofluids design is possible by implementing the study 
presented here. 


3428 Nuclear reactor fuel elements. Linning, D.L.; Dodd, J.A. 
(to United Kingdom Atomic Energy Authority). US Patent 
4,038,138. 26 Jul 1977. Priority date 7 Mar 1974, United Kingdom of 
Great Britain and Northern Ireland (UK). 2p. 

nuclear reactor fuel element is described which has wire 
wrap spacing means of a form which contacts the fuel element at a 
series of regularly spaced intermittent points so that coolant can flow 
between the wire wrap and the fuel element and between the points 
of contact. The wire wraps may be of single wire coiled coil form or 
twin interwound wires. 2 figures. 


3429 Nuclear power without nuclear bombs. Steinberg, M. 
(Brookhaven National Lab., Upton, N.Y. (USA)). New Sci.; 75: No. 
1059, 14-16(7 Jul 1977). 

It is argued that if the initial effort in a nuclear era had been 
for the development of heat and power rather than for purposes of 
destruction, then economics would have dictated that the expensive 
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technologies of isotope enrichment, reprocessing and concentrated 
fissile fuel elements would probably not have been considered for a 
competitive nuclear power economy. In this context the concept of 
the linear accelerator breeder (LAB) is discussed and the advantages 
over LMFBR’s considered. The modes of use, the nuclear fuel cycle 
and the economics of LABs are critically reviewed. 


3430 Phenix-250, precursor to the super-phenix. Ellens, S.H. 
(Bureau Ellens, The Hague (Netherlands)). Energiespectrum; 1: No. 
6, 181-186(Jun 1977). (In Dutch). 

The history, features and performance of the Phenix, sodium 
cooled fast breeder reactor are discussed. It includes construction, 
fuel elements, sodium cooling system, steam generators, the reactor 
vessel, and the history, costs and performance of this reactor. 


3431 Nuclear reactor fuel element sub-assemblies. Hill, G.D. 
(to UKAEA). British Patent 1472271/A/. 4 May 1977. 4p. 

A fuel element sub-assembly for a liquid metal cooled fast 
reactor is described. It comprises a bundle of fuel pins enclosed by a 
tubular wrapper having a lower end journal for plugging into an 
aperture in an upper wall of a core support structure and a spike bar 
for plugging into an aperture in a lower wall of the core support 
structure. The spike bar has a loading disk rigidly attached to its free 
end for engaging the aperture in the lower wall of the core support 
structure, with means for sealing against entry of liquid metal from 
between the walls of the core support structure to the cylindrical 
engagement surfaces of the aperture and loading disk. The sealing 
means may comprise a sealing bush and a flexible bellows extruding 
between the bush and the spike bar, the sealing bush being laterally 
movable on the spike bar. The sealing bush may have scarfed metal 
rings for effecting a seal between the walls of the aperture in the 
lower-wall of the core support structure and the external surface of 
the sealing bush. The loading disk may have a tapered extension to 
provide a lead-in surface to facilitate engagement with the apertures 
in the walls of the core support structure. The construction lessens 
liability to rattling of the fuel element sub-assemblies and aids 
removal for replacement. 


3432 Nuclear reactor fuel element sub-assemblies. Hill, G.D.; 
Trevalion, P.A. (to UKAEA). British Patent 1472298/A/. 4 May 
1977. 3p. 

A fuel element sub-assembly for a liquid metal cooled fast 
reactor is described. It comprises a bundle of fuel pins enclosed by a 
tubular wrapper having a lower end journal for plugging into an 
upper aperture in a core supporting structure and a spike bar with an 
articulated bush for engaging a lower aperture in the core supporting 
structure. The articulated bush is retained on a spherical end portion 
of the spike bar by a pair of parallel retaining pins arranged trans- 
versely and disposed one each side of the spike bar. The pins are 
tubular and collapsible at a predetermined loading to enable the 
spherical end portion to pass between them. The articulated bush has 
an internal groove for engagement by a lifting grab, this groove 
being formed in a bore for receiving the spherical end portion of the 
spike bar. The construction lessens liability to rattling of the fuel 
element sub-assemblies and aids removal for replacement. 


3433 DFR closes. Hill, J. (UKAEA); Hinton, Lord. Atom 
(London); No. 247, 74-79(May 1977). 

An account is given of the search for a suitable site for the 
DFR, the reasons for building the reactor and its performance 
during the 18 years of its operating life. Its safety record is stressed. 
The progression from DFR to PFR and to the design of the 
proposed full scale fast reactor is discussed. Reference is made to the 
current debate on the future development of nuclear power, involv- 
ing government policy, investigations by independent bodies, and 
public discussion. It is believed that plans for the large reactor can 
safely be started not later than the end of 1977 and that the aim 
should be to commission it before 1985. Reasons are given for this 
proposed time-scale. 


3434 Nuclear heating in a control element of a gas-cooled fast 
breeder reactor. Razani, A.; Yee, S.; Nagel, M. (General Atomic Co., 
San Diego, CA). Nucl. Technol.; 33: No. 3, 264-274(May 1977). 

For the design of control elements for a gas-cooled fast 
breeder reactor, accurate heat generation rates in the element must 
be known. The nuclear heating rates in all sections of the control 
element and the contribution of all radiation sources to the distribu- 
tion of nuclear heating in the element are evaluated. The emphasis is 
placed on the direct neutron heating of the BysC control rod and on 
gamma-ray transport and energy deposition in the stainless-steel 
cladding and guide tube. The calculations include the helium and 
tritium production within the B,C control rod. 


3435 Pressure drop of spacer grids in smooth and roughened rod 
bundles. Rehme, K. (Kernforschungszentrum Karlsruhe). Nucl. 
Technol.; 33: No. 3, 314-3i7(May 1977). 

Experiments have been performed on the pressure drop of a 
spacer grid in rod bundles of 12 rods. Both smooth and rough rod 
bundles were used in the experiments. The artificial roughness cut 
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into the outer surface of the rods was chosen so as to meet the actual 
design of a gas-cooled fast breeder reactor. The results of this 
investigation for a Reynolds number range between Re = 4 x 10° 
and 7 x 10‘ indicate that the pressure drop at the spacer grids is 
higher in a roughened rod bundle than in a smooth rod bundle. 


3436 Calculation of tube degradation induced by dryout instabil- 
ity in sodium-heated steam generators. Chiang, T.; France, D.M.; 
Bump, T.R. (Argonne National Lab., Ill. (USA)). Nucl. Eng. Des.; 
41: No. 2, 181-191(Apr 1977). 

Analytical methods are adapted and presented for the calcula- 
tion of thermal fluctuations and thermal stresses experienced by a 
tube wall in the region of departure from nucleate boiling (DNB) in 
a sodium-heated steam generator. Calculated results are presented 
using parameter ranges and geometry adopted from the Atomics 
International reference design for the steam generators of the Clinch 
River Reactor Plant. The physical phenomenon was modeled by 
subjecting the tube wall and the oxide scale layer on the water side 
of the tube (treated as either a powdery substance or a dense 
protective film) to periodic water heat transfer coefficient fluctu- 
ations simulating the effect of DNB in that area of the tube. The 
stresses obtained were employed in estimating (where possible) the 
most detrimental contribution to the life expectancy of the steam 
generator tube based on fatigue of the tube wall and repeated 
exfoliation of the oxide layers. 


3437 Status and prospects of LMFBR’s in the Federal Republic 
of Germany. Hennies, H.H. (Gesellschaft fuer Kernforschung 
m.b.H., Karlsruhe (Germany, F.R.)); Brandstetter, A. (Internationale 
Atomreaktorbau G.m.b.H. (INTERATOM), Bergisch Gladbach 
(Germany, F.R.); Internationale Natrium-Brutreaktor-Bau G.m.b.H., 
Bergisch Gladbach (Germany, F.R.)). Atomwirtsch., Atomtech.; 22: 
No. 4, 199-202(Apr 1977). (In German). 

Sodium-cooled fast breeders which have been developed by 
all industrial countries with great expenditure in materials and per- 
sonnel are now on the brink of commercial use. In the German 
Federal Republic the prototype plant SNR-300, developed in 
DeBeNe cooperation, is in an advanced constructional stage, a 
German-French-Italian follow-up plant is being projected and 
German-French cooperation is being intensified. At the present state 
of technology, the breeder is the only system which is able to supply 
a realistic solution to the problem of nuclear fuel supply for the 
period under consideration. 


3438 Theoretical study of flow instability of a sodium-heated 
steam generator. Takahashi, R.; Futami, T. (Tokyo Inst. of Tech. 
(Japan)). Nucl. Eng. Des.; 41: No. 2, 193-204(Apr 1977). 

A representation of a sodium-heated steam generator was 
formulated to study density-wave oscillation of the flow. The math- 
ematical model, presented (designated SGEX code), facilitates pre- 
diction of flow instability by examining movements of unstable 
eigenvalues of the system matrix. It was defined from the trajectory 
of the system on the pressure loss and inlet water velocity plane 
when dynamic instability occurred during the flow instability test of 
the 1 MW (th) sodium-heated steam generator in OHARAL. Incep- 
tion of flow instability may be attributed to a large pressure loss in 
the superheated region, caused by increase in sodium flow rate and 
inlet temperature and decrease in feedwater flow rate. 


3439 Costs and financing of advanced reactor type development. 
Excerpt. Technol.-Nachr. Manage.-Inf.; No. 158, 1-16(Apr 1977). (In 
German). 

The Federal Ministry for Research and Technology (BMFT) 
presented on March, 16th, 1977 the development programs for 
power reactors, their costs and their financing to the Budget Com- 
mittee of the Bundestag. By means of this presentation, the BMFT is 
facing the opinion, that the costs management of huge armarment 
programs (MRCA) could be transfered to huge technological pro- 
Jects set up by the BMFT. The presentation of finance concerning 
the development of reactors is extracted from the BMFT’s paper 
(accentuated by special type setting). 


3440 Irradiation devices for the study of creep and swelling in 
ceramic fuels. Haefner, H.E. (Kernforschungszentrum Karlsruhe 
(Germany, F.R.). Inst. fuer Material- und Festkoerperforschung). J. 
Nucl. Mater.; 65: No. 1, 65-71(Mar 1977). 

From International conference on measurement of irradiation- 
enhanced creep in nuclear materials; Petten, The Netherlands (5 
May 1976). 

In fuel element design for advanced nuclear reactors perfect 
knowledge of fuel behaviour under irradiation plays a decisive role, 
above all for long service lives and high burnups. Therefore, the 
development of fast breeder fuel elements within the framework of 
the Karlsruhe Fast Breeder Project included various irradiation rigs 
which allow continuous measurement during irradiation of fuel 
specimen creep and swelling. A survey is presented of some of these 
irradiation rigs. 
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3441 Irradiation creep data in support of LMFBR core design. 
Gilbert, E.R.; Staalsund, J.L.; Wire, G.L. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). J. Nucl. Mater.; 65: 
No. 1, 266-278(Mar 1977). 

From International conference on measurement of irradiation- 
enhanced creep in nuclear materials; Petten, The Netherlands (5 
May 1976). 

Temperature and neutron flux gradients occurring spacially 
within the core of an LMFBR generate distortions through the 
phenomena of swelling and irradiation creep in contemporary core 
materials. These distortions lead to subassembly interactions both 
during operation of an LMFBR and during refueling, and thereby 
limit the life of certain components. Core design and performance 
analyses therefore require good descriptions of swelling and irradia- 
tion creep. Sufficient data to quantify swelling and irradiation creep 
are finally beginning to materialize. Stainless steel swelling data are 
available for neutron fluences up to 1077n/cm?(E>0.1 MeV). New 
testing techniques and analytical methods are being developed to 
determine the history dependence and stress-state dependence of 
irradiation creep at both low and high neutron fluence levels to 
systematically develop the rules required to describe irradiation 
creep under general multiaxial stress conditions. The initial high 
fluence results obtained from these new techniques are showing that 
the limited low neutron fluence, low temperature irradiation creep 
results, available until now did not provide an adequate basis for 
development of equations which describe irradiation creep for the 
conditions existing in new experimental or commercial LMFBR 
systems. These new results are showing significantly more irradia- 
tion creep than predicted by extrapolation of the previously avail- 
able low fluence and low temperature data. 


3442 Irradiation enhanced creep in LMFBR fuel element clad- 
ding. Hofman, G.L.; Truffert, J. (CEA Centre d'Etudes Nucleaires 
de Cadarache, 13 - Saint-Paul-les-Durance (France)); DuPouy, J.-M. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). J. Nucl. Mater.; 65: No. 1, 200-203(Mar 1977). 

From International conference on measurement of irradiation- 
enhanced creep in nuclear materials; Petten, The Netherlands (5 
May 1976). 

Rate changes observed in irradiation enhanced creep and 
swelling in stainless steel cladding are ascribed to the precipitation of 
carbide. Empirical equations modified according to precipitation 
kinetics are consistent with results from fuel element irradiation and 
in particular describe the ‘second peak’ phenomenon. 


3443 Oxide fuel in-reactor creep: LMFBR design aspects. 
Tuttle, N.M.; Hilbert, R.F. (General Electric Co., Sunnyvale, Calif. 
(USA). Breeder Reactor Dept.). J. Nucl. Mater.; 65: No. 1, 9-15(Mar 
1977). 

From International conference on measurement of irradiation- 
enhanced creep in nuclear materials; Petten, The Netherlands (5 
May 1976). 

Evaluations have been conducted to determine operational 
regimes of importance for specification of experiments focused on 
mixed-oxide fuel in-reactor creep. A review of recent data and 
analyses indicates that actual steady state creep rates may be signifi- 
cantly lower than those predicted by the current design correlation. 
Additional data are required for an improved steady state creep 
correlation. There are very few data on mixed-oxide primary creep, 
for which a design correlation is needed. Conditions of major 
importance for primary creep include: nominal fission rates to evalu- 
ate fuel rod response to normal power changes and higher deforma- 
tion rates applicable to transient overpower events. 


3444 LMFBR-reactor: decisions, process and prospects. An 
ERDA report. Arch. Energiewirtsch.; 31: No. 2, 147-162(Feb 1977). (In 
German). 

The present article gives an extract of the special report 
EPRI-SR-20. A series of factors are summarized and their influence 
on the decision process which is the basis of the time schedule for 
the LMFBR in the USA is investigated. 


3445 Comparative studies of closed cycle gas turbines for fast 
breeder reactors. Gribkosvkij, V.P.; Klok, A.M.; Tetelbaum, S.D. 
(Odesskii Politekhnicheskii Inst. (Ukrainian SSR)). Arch. Ener- 
giewirtsch.; 31: No. 2, 140-146(Feb 1977). (In German). 

This study tries to make an estimate of the influence of the 
thermo-physical properties of working media on the profitableness 
of fast reactors with gas turbines. Working media are helium, carbon 
dioxide and mixtures of both gases. The preconditions met for the 
consideration are given. The authors come to the conclusion that 
there is a dimensional area for each of the working media considered 
from the economical efficiency aspect, in which one or the other 
coolant is the most sensible. At a heat admission of the core larger 
than 6 MW/cm? and a cladding temperature of < 1140 K, the 
utilization of carbon monoxide is commendable and at a heat admis- 
sion of the core in the region of 2-6 MW/cm? and higher cladding 
temperatures, helium should be used. With todays reachable and 
permissible cladding temperatures of the fuel rods of 1,000-1,200 K 
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and inner heat admission of the core of 2-3 MW/m2, the authors 
consider a mixture of heavy gases and helium to be the best working 
medium. 


3446 Nuclear power without a risk is possible. Thom, K. Welt 
(Hamburg); No. 24, 3(Jan 1977). (In German). 

This popular-science article introductorily deals with the 
great danger arising from the continous plutonium production of 
common nuclear reactors and indicates a new gas nuclear reactor 
technology which is at present being followed by NASA. In this 
new type of breeder reactor a) gaseous thorium compounds or UFs 
are to be used as fuels externally introduced, b) the transuranium 
elements obtained from the nuclear fission, especially plutonium, are 
to be continuously recycled into the reactor and finally completely 
used up. The advantage of this reactor is considered to be, amongst 
other, that fissionable material usuable for the making of atom 
bombs, is no longer present in the atomic waste and the slight critical 
mass rules out reactor catastrophies. 


3447 Acoustically induced vibration of circular cylindrical rods. 
Lin, H.C.; Chen, S.S. (Argonne National Lab., IL). J. Sound Vib.; 51: 
No. 1, 89-96(1977). 

An analysis is presented for the steady-state response of a 
circular cylindrical rod subjected to a plane wave; expressions for 
the rod displacement, the natural frequency (including the fluid 
inertia effect) and the radiation damping are obtained in closed form. 
It is shown that the added mass coefficient depends only on the non- 
dimensional wave number a and the radiation damping depends on a 
and the mass ratio 8. The rod displacement is proportional to wave 
amplitude and rod radius, and depends on a and £. 


3448 Support ring for the reactor tank of the nuclear power 
plant at Kalkar. Wurmnest, W. (Krupp (Friedr.) G.m.b.H., Essen 
(Germany, F.R.). Rechenzentrum); Clare, V. (Krupp (Friedr.) 
G.m.b.H., Duisburg (Germany, F.R.). Industrie und Stahlbau). Tech. 
Mitt. Krupp, Werksber.; 34: No. 2, . 117-124(Dec 1976). (In German). 

Structural members and components are becoming more 
complex as the computational methods used in their design are 
becoming even more sophisticated. The amounts of alloying ele- 
ments contained in structural steels are matched in terms of parts per 
ten thousand to make sure that the component is fully utilized for its 
purpose. The theoretical fundamentals pertaining to the loads acting 
on the structure and its structural safety are fully covered and 
optimized in the safety philosophy. The design of the support ring 
for the reactor of the Kalkar nuclear power plant was based on a 
sophistical computational approach. The use of steel exhibiting en- 
tirely uniform properties matched to meet the specific requirements 
of this case was of greatest importance. 


3449 Complex calculation of a high-output fast power reactor. 
Kuial, B. (Ustav Jaderneho Vyzkumu, Rez (Czechoslovakia)). Jad. 
Energ.; 22: No. 10, 368-373(Nov 1976). (In Czech). 

The prerequisites and computational methods are described of 
a programme for the calculation of a fast power reactor. The 
programme is suitable not only for optimization studies but also for 
pre-project design. The programme consists of four main parts, viz., 
a block for multigroup data determination, a block for reactor 
physics calculations, a block for thermo-hydrodynamical character- 
istics calculation, and a block for strength and deformation criteria 
determination. 6 variants of a fast breeder reactor of an output of 
1600 MW(e) were calculated. The most significant reactor character- 
istics for the calculated variants are tabulated and shown in graphs. 


3450 Development and prospects of molten salt reactors. Bie- 
lova, E. Jad. Energ.; 22: No. 10, 391-394(Nov 1976). (In Czech). 

The characteristics and the problems of molten salt reactor 
concept are described on the basis of experience with the construc- 
tion of the MSRE experimental reactor and of the MSBR breeder 
reactor. The molten salt reactors used as thermal converters are 
described in detail as is their technology. Graphs are listed of the 
relations between the conversion ratio and thorium concentration, of 
the time course of the heavy element isotopes in the converter core, 
and of the fuel cycle costs of the converter. The molten salt reactors 
as thermal converters have the advantage of using plutonium from 
other reactors without requiring fuel element production. Reactors 
of this type also have specific safety features. Special problems are 
posed by the spreading of fission products into the entire primary 
coolant circuit, by increased tritium production and by tritium 
diffusion capacity. 


3451 Molten-salt reactor strategies viewed from fuel conserva- 
tion effect, (2). Utilization of converters using uranium-235 and copro- 
sperity with high-temperature-gas-cooled reactors. Furuhashi, A. 
(Tokyo Univ. (Japan). Nuclear Engineering Research Lab.). Nippon 
Genshiryoku Gakkaishi; 18: No. 11, 722-730(Nov 1976). (In Japa- 
nese). 

Saving of material requirements in the long-term fuel cycle is 
studied by introducing molten-salt reactors with good neutron econ- 
omy into a projection of nuclear generating capacity in Japan. In this 
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second report utilization of molten-salt converter reactors using 
highly enriched uranium as forerunners of molten-salt breeder reac- 
tors is examined. It is shown that the saving effect on the cumulative 
demand for natural uranium will be fairly large if the repartition of 
generating capacity among reactor types is suitably planned. Coexis- 
tence of high temperature gas cooled reactors with molten-salt 
breeder reactors is also planned. The former plays the role of 75°U 
producer for the latter and, in later periods, the latter produces 
excess fuel which enables the introduction of the high temperature 
gas cooled reactors for nuclear heat utilization. 


3452 Method and analysis of burnup determination of fast reac- 
tor fuels using gamma-spectrometer with mini-computer. Nishikawa, 
M.; Ohuchi, A.; Seino, H. (Tokyo Atomic Industrial Research Lab. 
Ltd., Kawasaki, Kanagawa (Japan)); Kinjyoh, K. Nippon Genshir- 
yoku Gakkaishi; 18: No. 10, 646-654(Oct 1976). (In Japanese). 

A burnup-meter for nondestructive burnup determination of 
fast reactor fuels has been constructed and its characteristics were 
measured. The high resolution y-ray detector of this apparatus 
consists of a two-crystal-summing Ge(Li) y-ray spectrometer with 
an anti-Compton shielded Nal(T1) scintillator. A burnup analysis 
code named BURNAL based on one group model was developed 
for the burnup determination of fast reactor fuels. This code is 
included in the system of the PDP 20/11 mini-computer and the 
burnup of fast reactor fuels is calculated from the y-ray spectrom- 
etry by the on-line system. Applicability of this method was investi- 
gated by examining some of fast reactor fuels burned up in the range 
of 3 -- 5x10* MWD/T and sufficient results of the burnup measure- 
ment were obtained. 


3453 Molten-salt reactor strategies viewed from fuel conserva- 
tion effect, (1). Utilization of converters starting with plutonium. 
Furuhashi, A. (Tokyo Univ. (Japan). Nuclear Engineering Research 
Lab.). Nippon Genshiryoku Gakkaishi; 18: No. 10, 655-663(Oct 1976). 
(In Japanese). 

Saving of material requirements in the long-term fuel cycle is 
studied by introducing molten-salt reactors with good neutron econ- 
omy into a projection of nuclear generating capacity in Japan. In the 
report an examination is made on the effects brought by the intro- 
duction of molten-salt converter reactors starting with Pu which are 
followed by **°U breeders of the same type. It is shown that the 
sharing of some Pu in the light water- and fast breeder-reactor 
system with molten-salt reactors provides a more rapid transition to 
the self-supporting, breeding cycle than the simple fast breeding 
system, thus leading to an appreciable fuel conservation. Consider- 
ations are presented on the strategic repartition of generating capac- 
ity among reactor types and it is shown that all of the converted 
2831) should be promptly invested to molten-salt breeders to quickly 
establish the dual breeding system, instead of recycling to converters 
themselves. 


3454 Studies on commercial fast breeder reactors. Significance 
of development of fast breeder reactors and outline of preliminary 
design. Kojima, T.; Omori, Y.; Inagaki, T. (Tokyo Electric Power 
Co. Inc. (Japan). Atomic Power Research and Development Inst.). 
a Kogyo; 22: No. 9, 40-46(Sep 1976). (In Japanese). 

he development of fast breeder reactors in Japan is carried 
out by the Power Reactor and Nuclear Fuel Development Corpora- 
tion, and the construction of the experimental reactor Joyo, the 
preparation of constructing the prototype reactor Monju, and the 
related research and development are in progress. Recently, the 
development after the prototype reactor has been discussed also. In 
the Nuclear Energy Development Research Institute, Tokyo Elec- 
tric Power Ltd., the researches on the design and technology for 
commercial fast breeder reactors from 1,000 to 1,500 MWe have 
been carried out since 1969 in cooperation with nuclear power plant 
makers in Japan. The clarification of the significance of FBR devel- 
opment by the analysis of the merits of FBRs with nuclear power 
strategy analysis was carried out, and its methodology, the condi- 
tions and the results of analysis are reported in the first part. The 
significance in view of resources and economy was confirmed. The 
plant having been designed is a sodium-cooled FBR with thermal 
output of 3,600 MW and electrical output of 1,500 MW. The rate of 
operation of the plant is more than 70%, and the life span is 30 years. 
The reactor system is loop type, and the multiplication ratio with 
mixed oxide fuel is more than 1.2. Three types of the plant with 
different reactor vessels and fuel exchange systems were designed. 
Their safety, reliability, economy and technical achievement were 
studied. 


3455 Testing experimental fuel elements of the BN-600 fuel 
element type up to various depth of burn up in the BOR-60 reactor. 
Antipina, M.M.; Bibilashvili, Y.K.; Golovin, I.S. At. Energ. (USSR); 
40: No. 1, 16-27(Jan 1976). (In Russian). 

Results of the investigation of experimental fuel elements are 
presented. The authors discuss fuel element construction, basic test- 
ing parameters, results of measuring gas release from fuel, deforma- 
tion of cladding and swelling of steel, and also data on material 
investigations of macro- an micro-structures of fuel and cladding 
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with an analysis of the degree and character of their physico- 
chemical interaction with fission fragments. 


3456 Use of gas as a coolant for nuclear power plants. Anan’ev, 
E.P.; Kruzhilin, G.N. At. Energ. (USSR); 40: No. 1, 3-11(Jan 1976). 
(In —— 
for English translation see the journal Sov. J. At. Energy. 
Gas-cooled reactors are considered from reactors with CO- 
coolant to reactors with helium coolant. Their efficiencies as nuclear 
power plants as well as sources of high temperature heat for industri- 
al processes are discussed. The special features and main technical 
data for thermal gas-cooled reactors in Great-Britain and the USA 
are given. Fast reactors with helium cooling are also described. The 
search for new heat-transfer gases has not been successful up till 
now, although according to A.K. Krasin and coworkers the use of 
dissociating NO, as a heat transfer gas in fast reactors might give the 
same doubling time as in sodium reactors. 


3457 Experience in welding of the weather-proof steel outer 
shell of a reactor containment. Herberg, G. (Internationale Atom- 
reaktorbau G.m.b.H. (INTERATOM), Bergisch Gladbach (Ger- 
many, F.R.)). Schweissen Schneiden; 28: No. 6, 227-228(1976). (In 
German). 

Measures for quality assurance in welding the outer shell of 
WTSt 52-3 steel of the SNR 300 nuclear power plant in Kalkar/ 
Niederrhein are presented, the causes for the microcracks found in 
welded joints (light microscope, microprobe) are also investigated. 
These occured above all when using stick electrodes with alloyed 
cladding, less with electrodes alloyed in the core and hardly in CO. 
weldings. These can be practically avoided by limiting the copper 
content in the welding material to about 0.40%. 


3458 Prospect of fast breeder reactor development. Ichino, I. 
(Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(Japan)). pp 338-360 of In Variety of problems in promotion of 
nuclear power generation. Tokyo, Japan; Fuji International (1976). 
(In Japanese) 

Fast breeder reactors (FBR) are required because of the 
effective use of energy source or nuclear fuel. Besides, the influence 
on the environment is small, and the improvement of economy can 
be anticipated according to the future development toward low 
pressure and small size. In Japan, the diversification of energy 
sources is required to maintain the energy consumption and also to 
correct the excessive dependence on oil. From this viewpoint, the 
development of nuclear power generation, especially of FBRs, is 
desirable more than the signigicance of the national project. It is 
supposed that the development schedule for breeders must be restu- 
died sooner or later. Though breeders have problems to be solved 
for the practical use, such as fuel, sodium technology and others, 
powerful investigation is being carried out in several countries 
because they hold the key for the solution of energy problems. The 
status of the development in the U.S., U.K., France and German 
Federal Republic is surveyed. In Japan, the development seems to be 
progressing with the steady procedure to aim at the practical use in 
1980s through the step of experimental, prototype and demonstration 
reactors, though the start was late. The projects for the experimental 
fast reactor “Joyo” and the prototype “Monju” are in progress and 
the later is being prepared for the start of construction in 1977. Many 
experimental and developmental tests have been performed in paral- 
lel a the above projects. The related testing facilities are de- 
scribed. 


3459 Results from the testing of high temperature neutrons 

detectors in a liquid metal fast breeder reactor at temperatures up to 

1000S$degree$f(S38$degree$c). Yingling, G.E.; Popper, G.F. (Ar- 

— Natl Lab, Ill). JSA (Instrum. Soc. Am.) Trans.; 15: No. 4, 306- 
13(1976). 

A summary is presented of results from the performance 
testing of two high temperature neutron fission counter-cable assem- 
blies and a high temperature gamma compensated ionization cham- 
ber-cable assembly in a typical Liquid Metal Fast Breeder Reactor 
(LMFBR) nuclear environment at temperature up to 811 K 
(1000°F;538°C), and brief descriptions of the test program, instru- 
ments, and facilities are included. 


3460 Mathematical model of an inductive type sodium level 
meter and some applications. Asano, K. (Tokyo Shibaura Electr Co, 
Kawasaki, Jpn). JEEE Trans. Nucl. Sci.; NS-22: No. 6, 2689- 
2695(Dec 1975). 

The appearance of a liquid-metal-cooled fast-neutron fuel- 
breeder reactor has brought various problems to the field of process 
measurement. The measurement of liquid metal level is one of those 
we gee A mathematical model of an inductive type liquid sodium 
evel meter has been developed, which simulates behavior of the 
level meter in various environmental conditions. A test model was 
made to confirm experimentally the accuracy of the mathematical 
model. It was recognized that the mathematical model shows fairly 
well the behavior of an actual level meter. Error estimates were 
accomplished with this mathematical model. Errors are caused by 
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the change of ambient temperature and by the surface tension of 
sodium. 8 refs. 


3461 Reactor container. Naito, K.; Ozawa, Y.; Minato, A.; 
Fukushima, Y.; Sagawa, N. (to Hitachi Ltd.). Japanese Patent 1976- 
95,591/A/. 22 Jan 1975. 8p. (In Japanese). 

Object: To form a passage in an = inner portion of the 
container, said passage being open at the top and bottom and 
containing cooling means and liquid droplet collecting means, there- 
by to prevent a temperature rise in the container space and disper- 
sion of coolant that may result at the time of an accident. Structure: 
When sodium is introduced into the container space due to a 
meltdown accident in the reactor core or the like, part of the sodium 
being introduced is combusted with oxygen within the container 
space and is thus converted into sodium aerosol which rises together 
with air. The rising aerosol passes through a suction inlet of a 
passage defined within the inner periphery of the container and is 
cooled down and discharged from an outlet for re-circulation to- 
gether with air within the space. Through this recirculation, a 
temperature rise is prevented, and the sodium aerosol is rendered 
into liquid droplets and collected within the collector. 


3462 Temperature measurement device. Fournier, C.; Lions, N. 
(to CEA, 75 - Paris (France)). French Patent 2,297,409/A/. 13 Jan 
1975. 9p. (In French). 

present invention relates to a temperature measuring 
system that can be applied in particular to monitoring the tempera- 
ture of the cooling liquid metal of the outlet of the core assemblies of 
a fast reactor. Said device combines a long hollow metallic pole, at 
least partially dipped into the liquid metal and constituting a first 
thermocouple junction between said pole, and two metallic conduc- 
tors of different nature, joined at one of their ends to constitute the 
second thermocouple junction. Said conductors suitably insulated 
are arranged inside a sheath. Said sheath made of the same metals as 
the pole extends inside the latter and is connected with the pole 
through a soldered joint. Said reliable system permits an instanta- 
neous measurement of a quantity representing the variations in the 
recorded temperature and a measurement of the mean surrounding 
temperature that can be direcly used as a reference for calibrating 
the first one. 


REGULATION AND LICENSING 
REFER ALSO TO CITATION(S) 3692, 3694 


3463 (AD-A—040879) Nuclear responsibility and nuclear 
trade: international rules and institutions to manage nuclear fuel 
cycles. Harris, W.R. (Rand Corp., Santa Monica, Calif. (USA)). Jan 
1977. 46p. (P—5792). NTIS PC A03/MF AOl1. 

nlike diffusion of earlier weapons as by-products of trade, 
the diffusion of nuclear weapons and nuclear wastes as by-products 
of nuclear-electric fuel impose apparently irrevocable inter-genera- 
tional costs. However, constraints upon nuclear fuel cycle use and 
improvement may also have inter-generational impacts, through 
depletion of non-renewable fossil fuel and uranium resources. Rules- 
of-trade and institutions should be designed to safeguard nuclear- 
electric fuel cycles through the transition to non-nuclear or ad- 
vanced nuclear cycles, to internalize inter-generational costs, to 
minimize costs including social costs, and to avert institutional 
incentives or legal commitments that would perpetuate fuel cycles 
after preferred cycles were available. Social costs of nuclear power 
have not been adequately reflected in the marketplace: parties in 
interest have been unrepresented, or without legal rights, or without 
information, or without the institutional framework to achieve mutu- 
ally-preferable outcomes to those driven by export sales competition. 
Interantional rules of nuclear trade require a set of institutions to 
render them effective. 


3464 Productivity goals and regulatory trends: a case for reason. 
Dolan, J.E. (American Electric Power Service Corp., New York). 
pp 5p, Paper 1 of In Executive conference on improving power 
plant reliability. Hinsdale, IL; American Nuclear Society (1976). 

From Executive conference on improving power plant reli- 
ability; Hot Springs, Virginia, United States of America (USA) (27 
Sep 1976). 

See CONF-7609126—. 

The conflict between the productivity goals of electric utili- 
ties and regulatory trends is reviewed. The necessity for the resolu- 
tion of this conflict is discussed. 


3465 (EUR—5525e) Authorization procedure for the construc- 
tion and operation of nuclear installations within certain non-member 
States of the European Communities. Amaducci, S. (Commission of 
the European Communities, Luxembourg). 1976. 59p. Community 
Information Service, Washington, DC. 

In all the countries considered except Switzerland, a formal 
site approval for a future nuclear installation is necessary before any 





JAN. 31, 1978 


request for construction can be placed with the licensing authority. 
Moreover, two separate authorizations—one for construction and 
the other for operation—are needed before full operations can begin. 
It is only in Sweden that no express application is required for a full 
— authorization. Licensing procedures are discussed for nu- 
clear power plants in Canada, Spain, Sweden, Switzerland, U.S., and 
Yugoslavia. 


3466 (INIS-mf—3644) Export and import. Conformity with reg- 
ulations. Shapar, M. (Nuclear Regulatory Commission, Washington, 
D.C. (USA)). 1976. 17p. (In French). (CONF-760399—13). Dep. 
NTIS (US Sales Only), PC A02/MF AOl1. 

rom Inter-regional training course on nuclear power project 
emma: and implementation; Saclay, France (30 Mar 1976). 

ince the division of the former US Atomic Energy 
Commission's tasks, the regulation and control of import and export 
of nuclear materials and equipment has become the responsability of 
the Nuclear Regulatory Commission (NRC). The import and export 
of nuclear fuels, equipment and reactors are therefore subject to 
prior licensing by the Commission. This requirement aims to guaran- 
tee that such activities will not create serious hazards for defense and 
national safety, and that the exported products will not be diverted 
from their peaceful uses. The relevant applicable legal provisions are 
based on the Atomic Energy Act of 1954 and on the detailed 
regulations issued by the Commission. Under the pressure of public 
opinion, there is a current tendency to restrict these activities be- 
cause of the hazards they present, in particular during transport, 
until the Commission has completed all the necessary studies. 


3467 (PB—264518) Standard technical specifications for Bab- 
cock and Wilcox pressurized water reactors. Revision of January 1, 
1977. (Nuclear Regulatory Commission, Washington, D.C. (USA). 
Office of Nuclear Reactor Regulation). Mar 1977. 377p. (NUREG— 
0103-Rev-1). NTIS PC A17/MF AOl. 

The Babcock and Wilcox (BandW) Standard Technical 
Specifications addresses the categories required by 10 CFR 50 and 
consists of six sections covering: Definitions, Safety Limits and 
Limiting Safety System Settings, Limiting Conditions for Operation, 
Surveillance Requirements, Design Features, and Administrative 
Controls. This Standard Technical Specifications package has been 
structured for use on BandW Nuclear Steam Supply System plants 
being reviewed for an Operating License. 


3468 (PB—264606) Standard technical specifications for Com- 
bustion Engineering pressurized water reactors. (Nuclear Regulatory 
Commission, Washington, D.C. (USA). Office of Nuclear Reactor 
Regulation). 15 Mar 1977. 446p. (NUREG—0212). NTIS PC A19/ 
MF AOl. 

The Combustion Engineering (CE) Standard Technical 
Specifications addresses the categories required by 10 CFR 50 and 
consists of six sections covering: Definitions, Safety Limits and 
Limiting Safety System Settings, Limiting Conditions for Operation, 
Surveillance Requirements, Design Features and Administrative 
Controls. This Standard Technical Specifications package has been 
structured for use on CE Nuclear Steam Supply System plants being 
reviewed for an Operating License. 


3469 (RDT-STATUS—(7-77)) Status report. (Energy Re- 
search and Development Administration, Washington, D.C. (USA). 
Div. of Reactor Development and Demonstration). Jul 1977. Con- 
tract W-7405-ENG-26. 26p. . 


3470 Regulatory growth: impact on power plant planning and 
construction. Olds, F.C. Power Eng.; 81: No. 5, iy 1977). 

Coal and uranium are the principal fuel hopes for the next 
quarter century, but regulations have been making it more and more 
difficult to use them. Indications so far are that the regulatory 
proliferation will continue and the difficulties will increase in both 
the coal and uranium areas. It is possible however, that the regula- 
tory bastions will crack under public pressure for reform, demands 
for energy security, and the weight of technical evidence showing 
regulatory excesses. 


3471 Statement of the Reaktor-Sicherheitskommission on Wyhl 
decision. Umwelt (Inf. Bundesminist. Innern); No. 55, 14-15(Apr 
1977). Ge Cocmen ; 

e RSK does not think a PV rupture protection necessary, 
as improvements in the quality of the pressure vessel as well as 
quality assurance and in-service tests, including pressure tests, rule 
out a PV rupture. 


3472 Compilation of the information on the reactor core re- 
quired for testing under the nuclear licensing procedure. Gemeinsames 
Ministerialbl., A; 28: No. 8, 108-113(Mar 1977). (In German). 

The compilation specifies only the type of information re- 
quired for testing. It contains information on: (1) nuclear core layout, 
(2) thermohydraulic core layout, (3) fuel and fuel rods, (4) control 
rods with regard to their reactivity effectiveness (5) burnable poisons 
and boron poisoning, (6) core monitoring instruments with regard to 
their positioning and tasks of LWR-type reactors. 
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3473 Compilation of the information on control and scram sys- 
tems required for inspections under the licensing procedure for nuclear 
power plants. Gemeinsames Ministerialbl., A; 28: No. 8, 113-118(Mar 
1977). (In German). 

The summary gives only the type of information. It lists 
information necessary for the examination of control and shutdown 
systems of LWRs. Only those systems are considered which serve 
the purpose of controlling and shutting down the reactor, i.e. the 
control elements and the systems supplying the coolant with boric 
acid. 


3474 Exclusion of objections in licensing procedures. Fischer- 
hof, H. Energiewirtsch. Tagesfragen; 27: No. 2, 163-166(Feb 1977). (In 
German). 

The higher administrative court of Baden-Wuerttemberg has, 
with its decision of January 19th, 1977 - X 1408/76 - expressed 
doubts about the exclusion effect of sub-section 1, section 3 of the 
Nuclear Installations Ordinance of May 20th, 1960, version of Oct. 
29th, 1970, when it examined the admissibility of the action by a 
community against the first partial construction licence for the 
Kernkraftwerk Wyhl. The decision of the Federal administrative 
court in this matter not having been made yet, the ‘question concern- 
ing the exclusion effect of sub-section 1, section 3 Nuclear Installa- 
tions Ordinance would have to undergo for the time being an 
examination of substantiation.’ Judgement was passed without an 
oral session. Appeal was granted. The judgment also deals in detail 
with the right of communities to file a suit. 


3475 Ordinance on the licensing procedure for plants as under 
section 7 of the Atomic Energy Act (Atomrechtliche Verfahrensverord- 
nung - AtVfV). Maihofer, S. (Bundesministerium des Innern, Bonn 
(Germany, F.R.)). Bundesgesetzblatt, Teil 1; No. 10, 280-284(Feb 
1977). (In German). 

Contents: 1) Range of application, form and content of the 
application, characteristics and size of documents 2) publication of 
project, contents of publication, interpretation of the application and 
documents, examination of documents, objections; 3) public hearing - 
subject and purpose, particular objections, omissions, postponement, 
progress, record; 4) approval, examination of facts of approval, 
public citation; 5) particular regulations for partial licences and 
preliminary notice; 6) final regulations - transitional regulation, 
Berlin clause, coming into force. 


3476 Furnishing proof of waste management concerning nuclear 
power plants. Energiewirtsch. Tagesfragen; 27: No. 1, 72-74(Jan 1977). 
(In German). 

The BMI has sent the Laenderausschuss fuer Atomkernener- 
gie the draft of a general direction (guideline) according to sub- 
section 3 of section 85 Basic Law and sub-section 1 of section 24 
Atomic Energy Act for the nuclear licensing and control authorities 
of the Laender (reference: RSI 5-513 207/7) dated December 2nd, 
1976. Several Laender have expressed their misgivings. The draft 
provides that the applicant, for the first time before the first partial 
licence (TEG), has to furnish proof of waste management provision 
(provisions for the location of spent fuel elements). The exact 
wording is presented. 


3477 Applying the ‘guideline for furnishing proof of the special 
knowledge of nuclear power plant personnel’ to the commissioning 
personnel of the manufacturers. Gut; No. 2, 1(Jan 1977). (In German). 

The Laenderausschuss fuer Atomkernenergie is of the opinion 
that the regulations, according to No. 2.2 ‘Expert knowledge exami- 
nation’ of the guideline for furnishing the proof of the know-how of 
the nuclear power plant personnel (8th October 1974), have to apply 
also to the shift work personnel of the manufacturer. 


3478 At lagengenehmigung und Bestandsschutz von Ato- 
manlagen bei nachrueckender Industrieansiedlung. (Nuclear facilities 
licensing and protection concerning the continued existence of nuclear 
facilities in the case of the subsequent settling of industries). 
Schmieder, K. Koeln, Germany, F.R.; Heymanns (1977). 143p. (In 
German). 

The first chapter discusses whether and how the licensing 
procedure can take into account, or even has to take into account, a 
possible worsening of the site. The second chapter examines which 
influence the increased nuclear risk, brought about by the erection of 
an industrial plant at a later stage, has on the decision to grant a 
licence for its operation according to article 4 of the BImSchG. 
Furthermore, the question is gone into, under which circumstances 
the operator of a nuclear facility can demand compensation if he has 
to put up with restrictions concerning operation imposed at a later 
stage on account of changes within the vicinity of his facility. The 
third chapter is attributed to the extent of the actual as well as the 
economic protection of continued existence of the nuclear facility in 
those cases in which nuclear hazards emerged or became visible only 
after the erection and operation of the second industrial plant. 
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3479 Atomrecht. Textsammlung. (Nuclear law. Collection of 
texts). Schuessler, C.M. (ed.). Hanau, Germany, F.R.; NUKEM 
(1977). vp. (In German). 

The text collection contains the Radiation Protection Ordi- 
nance (StriISchV), the Financial Security Ordinance (AtDeckV), the 
Ordinance concerning the Procedure for licensing Installations 
(AtVfV) under section 7 of the Atomic Energy Act (AtG), and the 
licensing authorities of the Laender competent for the handling of 
radioactive substances according to sub-section 1, section 3 
StriSchV. 


3480 Trends in the licensing of nuclear power plants. Knuth, 
D.F.; McEwen, J.E. Jr. (Nuclear Regulatory Commission, Washing- 
ton, DC). Nucl. Saf.; 18: No. 5, 581-588(1977). 

The article presents a brief summary of the U.S. nuclear 
licensing experience and discusses the effect on costs and time to 
place a unit in service. Recent Nuclear Regulatory Commission 
policy innovations, such as standard review plans, standard format, 
standardization, and generic hearings, are discussed along with ob- 
servations of the impact on the licensing review. Technical and 
policy uncertainties that ae currently facing licensees are also dis- 
cussed, as are the potential impacts of technical and legal interfaces 
required by the increasing number of generic hearings, state hear- 
ings, and federal court reviews. 


3481 Relationship between productivity goals and regulatory 
needs: current trends and hope for the future. Cahill, W.J. Jr. (Con- 
solidated Edison, New York). pp Sp, Paper 2 of In Executive 
conference on improving power plant reliability. Hinsdale, IL; 
American Nuclear Society (1976). 

From Executive conference on improving power plant reli- 
ability; Hot Springs, Virginia, United States of America (USA) (27 
Sep 1976). 

See CONF-7609126—. 

Some trends in nuclear regulatory practice which are not 
consistent with power productivity needs are discussed. 


3482 Some bases for a systematic program to enhance nuclear 
plant reliability. Stello, V. Jr. (Nuclear Regulatory Commission, 
Washington, DC). pp 4p, Paper 3 of In Executive conference on 
improving power plant reliability. Hinsdale, IL; American Nuclear 
Society (1976). 

From Executive conference on improving power plant reli- 
ability; Hot Springs, Virginia, United States of America (USA) (27 
Sep 1976). 

See CONF-7609126—. 

Some NRC activities intended to directly improve power 
plant availability are described. These activities include standardiza- 
tion, development of standard technical specifications, and establish- 
ment of a data feedback system on failure and reliability information 
from operating reactors. 


3483 Productivity goals and regulatory needs: the importance of 
state regulators. Hanfling, R.I. (Federal Energy Administration, 
Washington, DC); Korn, M.A. pp 8p, Paper 4 of In Executive 
conference on improving power plant reliability. Hinsdale, IL; 
American Nuclear Society (1976). 

From Executive conference on improving power plant reli- 
ability; Hot Springs, Virginia, United States of America (USA) (27 
Sep 1976). 

See CONF-7609126—. 

The role of state regulatory agencies and the Federal Energy 
Administration in improving nuclear power plant productivity is 
discussed. 


3484 Decree No. 75-713 of 4th August 1975 setting up an 
Interministerial Committee for Nuclear Safety. Joho Kagaku Gijutsu 
Kenkyu Shukai Happyo Ronbunshu; No. 184, 8116(9 Aug 1975). (In 
French). 

The Decree sets up an Interministerial Committee for Nuclear 
Safety, chaired by the Prime Minister and groups all the Ministers 
whose areas of responsibility include the various uses of nuclear 
energy for peaceful purposes, i.e. Interior, Foreign Affairs, Econo- 
my and Finance, Defense, Equipment, Agriculture, Quality of Life, 
Labour, Health, and Industry and Research. The Committee co- 
ordinates, inter alia, all actions to ensure protection of the public 
against all hazards arising from the peaceful uses of nuclear energy, 
and adopts or prepares measures necessary to this effect. It is also 
responsible for preparing governmental policies on nuclear safety in 
international negotiations and fixes the orientations in matters of 
public information. The heads of the relevant organizations or de- 
partments may take part in this work. Creation of this Interminister- 
ial Committee shows the determination of the French Government 
to control all uses of nuclear energy at governmental level. 
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3485 (ANE—3086-1) Institutional aspects of the energy centers 
concept. (National Academy of Public Administration, Washington, 
D.C. (USA). Panel on Institutional Aspects of the Energy Centers 
Concept). Mar 1977. Contract EX-76-C-16-3086. 342p. Dep. NTIS, 
PC A15/MF AOl1. 

Information is presented concerning the socio-economic im- 
pacts of nuclear energy centers; equity considerations relating to 
taxation and revenue distribution; report on jurisdictional authorities 
of state and local government related to centralized and decentral- 
ized alternative energy systems; federal-state conflicts and coopera- 
tion in the siting of nuclear energy facilities; the energy park 
experience in Pennsylvania; and a socio-economic institution sum- 
mary of energy centers in Washington State. 


3486 (ANL—77-XX-62, pp 1-10) World energy needs and their 
impact on nuclear reactor development. Foell, W.K. 1977. 

From 16. nuclear engineering education conference on inter- 
national nuclear engineering - development and planning; Argonne, 
Illinois, USA (28 Feb 1977). 

In 16th nuclear engineering education conference on interna- 
tional nuclear engineering: development and planning. 

This presentation will place primary emphasis upon energy 
demand. The presentation will cover the a areas: energy 
reserves and resources; energy demand: past and future (mid-and 
long-term); industrialized regions of the world; developing countries: 
Mexico and Iran as examples; and potential impact on nuclear 
development. 


3487 (ANL—77-XX-62, pp 72-80) Evaluation of ihe role of 
international nuclear engineering development and planning in long 
term energy strategies. Ott, K.O. 1977. 

From 16. nuclear engineering education conference on inter- 
national nuclear engineering - development and planning; Argonne, 
Illinois, USA (28 Feb 1977). 

In 16th nuclear engineering education conference on interna- 
tional nuclear engineering: development and planning. 

Information on the use by developing countries of nuclear 
power in energy strategies is presented concerning the internationa- 
lity of the energy problem and world stability, projections of energy 
needs and availability, implications of the uncertainty of energy 
needs and availability, and the non-proliferation issue. 


3488 (JEN—356) Development and application of methods and 
computer codes of fuel management and nuclear design of reload cycles 
in PWR. Ahnert, C.; Aragones, J.M.; Corella, M.R.; Esteban, A.; 
Martinez-Val, J.M.; Minguez, E.; Perlado, J.M.; Pena, J.; Matias, E. 
de; Llorente, A. (Junta de Energia Nuclear, Madrid (Spain)). 1976. 
327p. (In Spanish). Dep. NTIS (US Sales Only), PC A15/MF AO1. 

A description is presented of methods and computer codes for 
fuel management and nuclear design of reload cycles in PWR, 
developed at JEN by adaptation of previous codes (LEOPARD, 
NUTRIX, CITATION, FUELCOST). Implementation of original 
codes (TEMP, SOTHIS, CICLON, NUDO, MELON, ROLLO, 
LIBRA, PENELOPE) and their application to the project of man- 
agement and design of reload cycles of a 510 Mwt PWR, including 
comparison with results of experimental operation and other calcula- 
tions for validation of methods, are described. 


3489 Can we do without nuclear power plants. The only alterna- 
tive to petroleum is a global energy system. Pestel, E. (Institut fuer 
Angewandte Systemforschung und Prognose (ISP), Hannover (Ger- 
many, F.R.)). Zem.-Kalk-Gips; 32: No. 14, 36(Mar 1977). (In 
German). 

On the basis of his own calculations, Eduard Pestel, member 
of the Club of Rome, comes to the conclusion that the FRG’s energy 
demand is probably much lower than the Federal Government 
anticipates. His thesis: There is no necessity for the use of nuclear 
energy until the turn of the century. However, from then onwards, 
nuclear energy is indispensable. In order to be prepared we have to 
look for global solutions now. 


3490 Future energy supply. Boettger, O. (Gesamthochschule 
Kassel (Germany, F.R.)). pp 316-341 of In Energy supply of the 
future. Euler, K.J.; Scharmann, A. (eds.). Muenchen, Germany, 
F.R.; Thiemig (1977). (In German) 

In the near future energy will become more expensive, as the 
consumption of energy will further increase and less favorable 
energy sources will have to be exploited. Fossil energy sources as 
raw material will be more precious. The resulting development of 
energy prices will necessitate economizations, the more so, due to 
the economic dependence on a relatively small group of oil export- 
ing countries. Solar energy is much more expensive. Therefore only 
nuclear energy can solve the energy problem but only if it will be 
possible to generate nuclear fuel by ‘breeding’. Risks must be re- 
duced by suitable measures of security. With view to the far-off 
future nuclear fusion has the highest priority. 
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3491 Energy requirements and problems of its covering. Bohn, 
T. (Essen Univ. (Gesamthochschule) (Germany, F.R.)). pp 63-94 of 
In Energy supply of the future. Euler, K.J.; Scharmann, A. (eds.). 
Muenchen, Germany, F.R.; Thiemig (1977). (In ange 

Energy economy is subject to a continous development. 
Energy requirements and possibilities of their covering can be pre- 
dicted world-wide and for the Federal Republic of Germany. Coal, 
nuclear energy, hydroelectric energy, solar energy, etc. are the long 
range options of energy sources. The reserves of coal are limited, 
hydroelectric power has already been scoped to a high degree, and 
solar energy will only play a very modest and limited part. Thus, 
nuclear energy will have to cover by far the largest contribution to 
further energy supply. Sufficient installation of additional electricity 
generating power plants is probably the most important area of 
energy policy at present. A considerable increase of electric power 
has to be expected. The largest amount of energy, however, is used 
for space heating and industrial heat processes. In general, we are 
facing problems in technology, economy, socio-ecology, and in 
politics, which have to be tackled immediately. 


3492 Non-conventional energy-sources and methods. Euler, K.J. 
(Gesamthochschule Kassel (Germany, F.R.)). pp 180-234 of In 
Energy supply of the future. Euler, K.J.; Scharmann, A. (eds.). 
Muenchen, Germany, F.R.; Thiemig (1977). dn German) 

Fossil fuels, especially petroleum, become more and more 
short and expensive. If the present economy growth continues, the 
heat balance of the earth will be disturbed at latest in 150 years. 
Therefore, new energy sources and new, more effective methods 
with lower waste heat have to be developed soon. Direct energy 
conversion probably will play only a very small role in this regard. 
The other new sources - solar, geothermal, tide power, etc. - do 
promise only minor relief. Today beneath coal, long-term energy 
policy depends strongly upon nuclear energy. The growth of energy 
consumption probably has to be limited. 


3493 Energy supply of the future. Mandel, H. (Rheinisch-West- 
faelisches Elektrizitaetswerk A.G., Essen (Germany, F.R.)). pp 21-41 
of In Energy supply for the future. Euler, K.J.; Scharmann, A. 
(eds.). Muenchen, Germany, F.R.; Thiemig (1977). (In German) 

Based on evident presumptions, the amount of energy can be 
found out, which the generations to come will need. World-wide 
zero growth cannot be expected below a demand of about 1,2 x 10” 
t coal units per annum, given for the entire world. It can be kept by 
fossil fuel reserves only for less than 70 years, whereas the uranium 
resources, used in fast breeders, would be sufficient for more than 
thousand years. Serious problems are to be expected with the 
distribution of primary energy sources. In the Federal Republic of 
Germany, an important component of the energy supply will remain 
based upon fossil fuels, even in the year 2000. At the end of this 
century, 40 to 50% of the energy balance will have to be delivered 
by nuclear installations. At sight, only nuclear energy will make a 
significant contribution to a secure energy supply. 


3494 Analysis of economical comparison of nuclear and thermal 
power generation. Fujii, H. (International Atomic Energy Agency, 
Vienna (Austria)). pp 247-280 of In Genshiryoku hatsuden kaihatsu 
suishinjo no shomondai. Tokyo, Japan; Fuji International (1976). (In 
Japanese) 

In the economic comparison of nuclear and thermal power 
generation, power cost must be compared after the present construc- 
tion cost is examined, its future cost is predicted, and fuel expense is 
estimated. It is necessary for the comparison of construction cost 
that the progress is first looked back from the start of development 
of nuclear power generation to the present. First, this review de- 
scribes on the construction cost in the United States and also 
touched on the tendency of its escalation. Next, the construction cost 
in Japan is mentioned, where the construction cost of existing 
nuclear power plants was yen80,000 to yen90,000 per kW, while that 
of thermal power plant was yen30,000 to yen50,000 per kW. Since 
these values are supposed to be the data based on the estimation 
around 1972, the changes of expenses for personnel and raw materi- 
als should be taken into account. The case of publishing power cost 
is rather rare even for light water reactor plants, and the calculating 
procedures are not equal among countries. Though the precondi- 
tions for calculating the power cost of nuclear power plants in Japan 
are complicated, it is able to say that the power cost has been 
approximately yen2.5 to 3.2 per kWh, while that of thermal power 
plants has been yen2 to 3 per kWh. However, re-evaluation is 
equired because of the sudden rise in fuel oil cost. References for the 
calculation procedures of nuclear fuel cost and examples of the trial 
calculation are given. 


3495 Status of nuclear power in total energy policy. Tomioka, 
H. (Agency of Natural Resources and Energy, Tokyo (Japan)). pp 1- 
36 of In Variety of problems in promotion of nuclear power genera- 
tion. Tokyo, Japan; Fu ull International (1976). 

New energy policies have been decided one after another in 
major countries of Europe and America since the oil crisis in 1973, in 
which the importance of nuclear power has been reconfirmed. The 
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attitude of major countries to nuclear power is introduced. Next, the 
state of energy in Japan is described on the actual results of demand 
and supply, the future prospect of energy demand, and the structure 
of primary energy supply. Electric power demand showed specifi- 
cally the tendency to increase its weight in total energy demand all 
over the world. In Japan, the percentage of total generated electric 
energy to the primary energy supply is estimated to increase from 
30% in 1973 in 1985 successively. Nuclear power is supposed to 
supply approximately two-thirds of the increase of generated electric 
energy. Nuclear power is considered to be the most promising 
energy as the substitute of petroleum at present in view of cost, 
foreign currency burden, fuel transport and stockpile, and effective 
use and large supply of fuel. It is of course necessary to achieve this 
goal that the measures must be taken for smoothing the siting of 
nuclear power plants, securing nuclear fuel and establishing fuel 
cycle by taking the security and the environmental preservation in 
consideration. The basic policy on the energy in Japan as described 
above has been decided by the cabinet council for total energy 
countermeasures on Dec. 19, 1975. 


3496 Needs and directions for the engineer: constructor in im- 
proving power plant reliability. Kennedy, W.J.L. (Stone and Webster 
Engineering Corp., Boston). pp 4p, Paper 7 of In Executive confer- 
ence On improving power plant reliability. Hinsdale, IL; American 
Nuclear Society (1976). 

From Executive conference on improving power plant reli- 
ability; Hot Springs, Virginia, United States of America (USA) (27 
Sep 1976). 

See CONF-7609126—. 

Methods of improving nuclear power plant reliability and 
availability are discussed. The discussion includes procedural factors 
associated with reliability as well as hardware reliability. 


CONSTRUCTION AND OPERATION 


3497 Effects of the delays in the construction of nuclear power 
plants. Aspects of industrial policies. Schmitz, R. (Kraftwerk Union 
A.G., Essen (Germany, F.R.)). Energiewirtsch. Tagesfragen; 27: No. 
4, 254-260(Apr 1977). (In German). 

Taking into consideration that 6,500 people are involved in 
each nuclear power plant and that seven orders for construction 
have not been given the go-ahead, then 45,000-50,000 jobs are 
affected by the delay. The consequences for industry policies are: 
Wasted construction capacity, wasted or ineffective engineer capac- 
ity, wasted fabrication capacity, unproportionally high additional 
costs on account of the continuing work by engineers, and additional 
costs for the construction of the power plant which means expenses 
for employee and employer alike. 


3498 Tendencies of modern power plant development. Schwarz, 
O. (VGB Technische Vereinigung der Grosskraftwerksbetreiber 
e.V., Essen (Germany, F.R.)). pp 145-160 of In Energy supply of the 
future. Euler, K.J.; Scharmann, A. (eds.). Muenchen, Germany, 
F.R.; Thiemig (1977). (In German) 

The modern power plant development is characterized by 
large units bivalently fuelled by solid, liquid, or gaseous fossil fuels 
and by large, ameliorated nuclear power stations. In 20 to 30 years 
gas-cooled high-temperature reactors will be at disposal, for the 
generation of synthetic ‘natural’ gas (methane), too. At long term the 
hydrogen economy will play an important role. 


3499 Executive conference on improving power plant reliability. 
Hinsdale, IL; American Nuclear Society (1976). vp. (CONF- 
7609126—). 

From Executive conference on improving power plant reli- 
ability; Hot Springs, Virginia, United States of America (USA) (27 
Sep 1976). 

A separate abstract was prepared for each of the 23 papers 
included in this compilation. 


3500 Where we're going and what we need to get there. Shor, 
S.W.W.; Bursh, H.F. (Bechtel Power Corp., San Francisco). pp 6p, 
Paper 5 of In Executive conference on improving power plant 
reliability. Hinsdale, IL; American Nuclear Society (1976). 

From Executive conference on improving power plant reli- 
ability; Hot Springs, Virginia, United States of America (USA) (27 
Sep 1976). 

See CONF-7609126—. 


A program for speeding up the evolution of nuclear power 
plants to units of higher availability and reliability is described. The 
program focuses on load restrictions and forced outages as well as 
refueling outages and major overhauls. 


3501 Reliability: the early opportunity. MacMillan, J.H. (Bab- 
cock and Wilcox Co., Lynchburg, VA). pp 6p, Paper 9 of In 
Executive conference on improving power plant reliability. Hins- 
dale, IL; American Nuclear Society (1976). 
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From Executive conference on improving power plant reli- 
ability; Hot Springs, Virginia, United States of America (USA) (27 
Sep 1976). 


See CONF-7609126—. 

The nuclear steam supply system vendor is not only an 
important part of any effort to improve the reliability of utility 
sepa 4 plants but also has the unique position of standing at the 
ront end of the process. In addition, the designer and fabricator 
must build reliability into the equipment if there is to be any hope of 
success in improving operational reliability. It is suggested that the 
personnel, programs, and technology are largely in place and that 
much of the effort in the future must be devoted to “tuning” the 
process by utilizing feedback from existing plant operation. Howev- 
er, as in any system using feedback, care should be taken that filters 
in the feedback system do not generate instability. 


3502 Improving power plant reliability: needs and directions. 
Chittenden, W.A. (Sargent and Lundy Engineers, Chicago). pp 7p, 
Paper 10 of In Executive conference on ali power plant 
reliability. Hinsdale, IL; American Nuclear Society (1976). 

From Executive conference on improving power plant reli- 
ability; Hot Springs, Virginia, United States of America (USA) (27 
Sep 1976). 

See CONF-7609126—. 

The reliability history of the electric utility industry is briefly 
reviewed. Current needs in power plant reliability are discussed and 
trends in reliability engineering are mentioned. 


3503 Significance of the initial FEA power plant reliability 
productivity study: a contractor's viewpoint. Keller, R.W.; Smith, 
M.J. (Mechanical Research, Inc., Los Angeles). pp 8p, Paper 11 of 
In Executive conference on improving power plant reliability. Hins- 
dale, IL; American Nuclear Society (1976). 

From Executive conference on improving power plant reli- 
ability; Hot Springs, Virginia, United States of America (USA) (27 

976). 


Sep 1 

See CONF-7609126—. 

An assessment of the potential benefits of an FEA-sponsored 
study of reliability and productivity of electrical power plants is 
presented. 


3504 What about improving the productivity of electric power 
plants. Lawroski, H.; Knecht, P.D.; Prideaux, D.L.; Zahner, R.R. 
(Nuclear Services Corp., Campbell, CA). pp 6p, Paper 12 of In 
Executive conference on improving power plant reliability. Hins- 
dale, IL; American Nuclear Society (1976). 

From Executive conference on improving power plant reli- 
ability; Hot Springs, Virginia, United States of America (USA) (27 
Sep 1976). 

See CONF-7609126—. 

The FEA in April of 1974 established an Interagency Task 
Group on Power Plant Reliability, which was charged with the 
broad objective of improving the productivity of existing and 
planned large fossil-fueled and nuclear power plants. It took approxi- 
mately 11 months for the task force to publish a report, “Report on 
Improving the Productivity of Electrical Power Plants” (FEA-263- 
G), a detailed analysis and comparison of successful and below- 
average-performance power po. The Nuclear Service Corp. por- 
tion of this study examined four large central-station power plants: 
two fossil (coal) and two nuclear plants. Only plants with electrical 
generation capacities greater than 400 MWe were considered. The 
study included the following: staff technical skill, engineering sup- 
port, QA program, plant/corporate coordination, operation philos- 
ophy, maintenance programs, federal/state regulations, network con- 
trol, and equipment problems. Personnel were interviewed, and 
checklists providing input from some 21 or more plant and corporate 
personnel of each utility were utilized. Reports and other documen- 
tation were also reviewed. It was recognized early that productivity 
is closely allied to technical skills and positive motivation. For this 
reason, cons: rable attention was given to people in this study. 


3505 Assessment of productivity at four generating plants. Saar- 
las, M.; Nelson, M. (Trident Engineering Association, Annapolis). pp 
1lp, Paper 13 of In Executive conference on improving power plant 
reliability. Hinsdale, IL; American Nuclear Society (1996), 

From Executive conference on improving power plant reli- 
Sep 1516) Springs, Virginia, United States of America (USA) (27 


See CONF-7609126—. 

The 1975 FEA study of power plant reliability was undertak- 
en as a first step in improving the productivity of large (larger than 
400 MW) generating units by attempting to trace outages to their 
root causes so that meaningful corrective action can be taken at the 
root of the problem. Trident Engineering Associates studied the 
Operation, maintenance, management, and manning of two fossil- 
fueled and two nuclear-fueled units, one each of above average and 
one below average reliability (high availability and low forced 
outage rate). It was expected that the differences between a highly 
reliable unit and a less reliable unit would lead to recommendations 
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which would be useful for improving productivity of units through- 
out the country. The findings are of two basic types: (1) general 
concepts covering problem areas, fundamental reasons and immedi- 
ate symptoms behind the problems, methods used to eliminate or 
alleviate the problems, and proposed solutions; (2) details which 
provide statistics that establish the relative lost productivity by 
fundamental causes. Eight root causes (fundamental reasons for 
failures or outages) were established into which most failures and 
outages could be assigned. Twenty nine cause factors (causes of 
failure) were established which assisted in assigning the failures and 
outages to a root cause. 


3506 FEA studies: what did they yield. Gilliom, J.R. (Common- 
wealth Edison, Chicago). pp 6p, Paper 14 of In Executive confer- 
ence on improving power plant reliability. Hinsdale, IL; American 
Nuclear Society (1976). 

From Executive conference on improving power plant reli- 
ability; Hot Springs, Virginia, United States of America (USA) (27 
Sep 1976). 

See CONF-7609126—. 

An assessment of the FEA study on reliability and productiv- 
ity at a nuclear plant and a coal-fired plant, both in the Common- 
wealth Edison system, is presented. The recommendations made 
during the study are discussed, and management positions on each 
recommendation are presented. 


3507 FEA studies: what did they yield. Parker, W.O. Jr. (Duke 
Power Co., Charlotte, NC). pp 3p, Paper 15 of In Executive confer- 
ence on improving power plant reliability. Hinsdale, IL; American 
Nuclear Society (1976). 

From Executive conference on improving power plant reli- 
ability; Hot Springs, Virginia, United States of America (USA) (27 
Sep 1976). 

See CONF-7609126—. 

The purpose and significant results of the FEA Task Group 
study on power plant productivity and reliability are reviewed. 


3508 Reliability improvement: where do we go from here. The 
role of codes and standards. Davidson, R.H. (Tennessee Valley 
Authority, Chattanooga). pp 2p, Paper 17 of In Executive confer- 
ence on improving power plant reliability. Hinsdale, IL; American 
Nuclear Society (1976). 

From Executive conference on improving power plant reli- 
ability; Hot Springs, Virginia, United States of America (USA) (27 
Sep 1976). : 

See CONF-7609126—. 

The role of codes and standards in contributing to the future 
improvement is discussed. The Nuclear Plant Reliability Data 
System is examined. It is suggested that two systems of the type are 
needed. One system should focus on component and system reliabil- 
ity while the other should focus on system availability, capacity 
factor, and fixed outage rate assessment. 


3509 Where do we go from here in improving power plant 
reliability. Garrick, B.J. (Pickard, Lowe and Garrick, Newport 
Beach, CA). pp 14p, Paper 18 of In Executive conference on 
improving power plant reliability. Hinsdale, IL; American Nuclear 
Society (1976). 

From Executive conference on improving power plant reli- 
ability; Hot Springs, Virginia, United States of America (USA) (27 
Sep 1976). 

See CONF-7609126—. 

The reliability experience of nuclear power plants is re- 
viewed, and some particular problem areas are discussed. 


3510 Reliability improvement: where do we go from here. 
Haueter, R.L. (Consumers Power Co., Jackson, MS). pp 7p, Paper 
19 of In Executive conference on improving 7 plant reliability. 
Hinsdale, IL; American Nuclear Society (1976). 

From Executive conference on improving power plant reli- 
ability; Hot Springs, Virginia, United States of America (USA) (27 
Sep 1976). 

See CONF-7609126—. 

The present programs and the future plans in the area of 
power-plant productivity and reliability data collection and analyses 
are discussed. The shortcomings of the past industry efforts toward 
improving plant productivity are described, and some suggestions 
for improvement are presented. 


3511 Reliability assurance: the role of EPRI. Zebroski, E. pp 
10p, Paper 21 of In Executive conference on improving power plant 
reliability. Hinsdale, IL; American Nuclear Society (1976). 

From Executive conference on improving power plant reli- 
ability; Hot Springs, Virginia, United States of America (USA) (27 
Sep 1976). 

See CONF-7609126—. 

Major EPRI programs aimed at power plant reliability im- 
provement are in preparation or being conducted. Program objec- 
tives and some specific study areas are described. 
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3512 New directions needed to improve power plant productiv- 
ity. Kovacic, E.C. (Federal Energy Administration, Washington, 
DC). pp 9p, Paper 22 of In Executive conference on improving 
power plant reliability. Hinsdale, IL; American Nuclear Society 
(1976). 

From Executive conference on improving power plant reli- 
ability; Hot Springs, Virginia, United States of America (USA) (27 
Sep 1976). 

See CONF-7609126—. 

Key steps that must be taken to improve power plant reliabil- 
ity are summarized, and how they fit in with on-going activities are 
discussed. 


3513 Magic answer. Owen, W.H. (Duke Power Co., Charlotte, 
NC). pp 5p, Paper 23 of In Executive conference on improving 
ProTe) plant reliability. Hinsdale, IL; American Nuclear Society 
1976). 

From Executive conference on improving power plant reli- 
ability; Hot Springs, Virginia, United States of America (USA) (27 
Sep 1976). 


See CONF-7609126—. 

Some techniques and approaches used by Duke Power Com- 
pany used in power plant design and operation to insure reliability 
are reviewed. 


FUEL CYCLE 
REFER ALSO TO CITATION(S) 2574, 2575, 2576, 2578, 3308, 3338 


3514 (JEN—336) CICLON: A neutronic fuel management pro- 

gram for PWR's consecutive cycles. Aragones, J.M. (Junta de Ener- 

ia Nuclear, Madrid (Spain)). 1977. 146p. (In Spanish). Dep. NTIS 
S Sales Only), PC A07/MF AO1. 

The program description and user's manual of a new comput- 
er code is given. CICLON performs the neutronic calculation of 
consecutive reload cycles for PWR’s fuel management optimization. 
Fuel characteristics and burnup data, region or batch sizes, loading 
schemes and state of previously irradiated fuel are input to the code. 
Cycle lengths or feed enrichments and burnup sharing for each 
region or batch are calculate using different core neutronic models 
and printed or punched in standard fuel management format. 


3515 Nuclear fuel cycle and the public. von Wangenheim, 
H.U.F. Energiewirtsch. Tagesfragen; 27: No. 5, 354-356(May 1977). 
(In German). 

The foundation of the economic society fuel cycle e.V. which 
took place in Bonn on April 19, 1977 is reported on. The central part 
is played by a lecture held by H. Mandel. 


3516 Nuclear power and its fuel cycle. Voelcker, H. (STEAG, 
Essen, Ger). Kerntechnik; 19: No. 4, 153-158(Apr 1977). 

The present technical and commercial situation in the field of 
the nuclear fuel cycle is surveyed. Based on the nuclear energy 
programs in the countries of the Western world the problems of 
demand and supply are discussed for the different steps of the 
nuclear fuel cycle. In the Federal Republic of Germany, the work to 
be done in the near future will center on reprocessing of irradiated 
fuel elements and on the disposal of radioactive waste. 3 refs. 


3517 Fuel cycle alternatives for nuclear power reactors, Pigford, 
T.H. (Univ. of California, Berkeley). Ind. Eng. Chem., Fundam.; 16: 
No. 1, 75-81(Feb 1977). 

Annuai and lifetime requirements of uranium and thorium 
resources for light-water and heavy-water nuclear reactors, a gas- 
cooled reactor, and a fast-breeder reactor are calculated for alternate 
uranium and thorium fuel cycles. Recycling uranium and plutonium 
in a light-water reactor reduces the lifetime ore requirement by 40%. 
Compared to a uranium-plutonium recycle water reactor generating 
the same electrical energy, the lifetime uranium ore consumption is 
37% \ess for a heavy-water reactor with plutonium recycle, 18% less 
for the U-Th fueled gas-cooled reactor with uranium recycle, and 
82% less for the first-generation fast breeder reactor. The theoretical 
ingestion toxicity of stored discharge fuel or of high-level radioac- 
tive wastes is greatest during the first 600 years when dominated by 
fission products. 15 refs. 


3518 System-wide uranium feed and separative work conserva- 
tion available with advanced reactors. Auer, P.L. (Cornell Univ., 
Ithaca, N.Y. (USA). Sibley School of Mechanical and Aerospace 
ae Braun, C. (Brookhaven National Lab., Upton, N.Y. 
(USA)). Ann. Nucl. Energy; 4: No. 1, 27-36(1977). 

A simple simulation model is used to compute the system- 
wide feed and isotope enrichment requirements of an expanding 
nuclear economy. A number of growth rates are used to estimate 
future nuclear generating capacity to the year 2030. Advanced 
reactors consisting of either the LMFBR or a high conversion ratio 
reactor Operating on the thorium fuel cycle are introduced at various 

— Starting dates into the system, which initially consists of 

Rs. 
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PROCESS HEAT REACTORS 
REFER ALSO TO CITATION(S) 2052 


3519 (ORNL/Sub—4380/2) Intermediate size LWR_ plant 
study for process heat plus power: main report. Volume 2 of 3 volumes. 
Head, M.A. (General Electric Co., San Jose, Calif. (USA)). Jan 
1977. Contract W-7405-ENG-26-4380. 166p. Dep. NTIS, PC A08/ 
MF AOl. 

The study of process heat-plus-power generation from 900 to 
1200 MWt BWRs was initiated by analysis of the smaller BWR 
plants, which have substantial operating experience. The Muhleber, 
306 MWe BWR (four years of operation and 74% capacity facton) 
and the Humboldt Bay, natural circulation system (ten years of 
operation and 69% capacity factor) were identified as leading plants. 
The Muhleberg design, cost, and operating data therefore were 
analyzed in further detail. Analysis was also conducted on the 
Humboldt Bay unit, even though its 63 MHe size is not directly 
applicable. In this case, attention was focused on the potential for 
updating the natural circulation concept to the 1000 MWt level. Cost 
analyses were conducted on actual costs incurred, including correc- 
tion indices for escalation to 1976. The changes in licensing require- 
ments were evaluated and their cost impact estimated. Some indica- 
tion of the economies possible through standardization and use of 
modular construction were estimated by reference to earlier work 
under the nuclear park (or energy center) study program. Consider- 
ation was directed to the organizational needs for design, construc- 
tion, and project management, if an effective program were to be 
undertaken. The importance of a demonstration project as a means 
of establishing a design standard for duplication or replication (and 
the program requirements to bring about such a demonstration 
project) were then addressed. Finally, capital costs developed from 
the actual plant costs were used to determine power generation 
costs. 


3520 (ORNL/Sub—4380/3) Intermediate size LWR_ plant 
study for process heat plus power. Volume 3. Appendices, Head, M.A. 
(General Electric Co., San Jose, Calif. (USA)). Jan 1977. Contract 
W-7405-ENG-26-4380. 120p. (NEDC—21386-3). Dep. NTIS, PC 
A06/MF AO1. 

Included are sections describing the Muehleberg reactor, the 
Humboldt Bay reactor, factory pre-assembly of turbine-generator 
elements, and modular construction techniques. (DG) 


3521 (ORNL/TM—S5837) Reliability estimation for multiunit 
nuclear and fossil-fired industrial energy systems. Sullivan, W.G.; 
Wilson, J.V.; Klepper, O.H. (Oak Ridge National Lab., Tenn. 
(USA)). 29 Jun 1977. Contract W-7405-ENG-26. 68p. Dep. NTIS, 
PC A05/MF AOl1. 

As petroleum-based fuels grow increasingly scarce and costly, 
nuclear energy may become an important alternative source of 
industrial energy. Initial applications would most likely include a mix 
of fossil-fired and nuclear sources of process energy. A means for 
determining the overall reliability of these mixed systems is a funda- 
mental aspect of demonstrating their feasibility to potential industrial 
users. Reliability data from nuclear and fossil-fired plants are pre- 
sented, and several methods of applying these data for calculating 
the reliability of reasonably complex industrial energy supply sys- 
tems are given. Reliability estimates made under a number of simpli- 
fying assumptions indicate that multiple nuclear units or a combina- 
tion of nuclear and fossil-fired plants could provide adequate reliabil- 
ity to meet industrial requirements for continuity of service. 


3522 Utilization of waste heat stands or falls with nuclear 
energy. Lind, C.E. Tek. Tidskr.; 107: No. 5, 32-33(11 Mar 1977). (In 
Swedish). 

At the present time many Swedish industries supply their 
waste heat to neighbouring towns where it can be used for district 
heating. This has an influence on energy politics. The author ex- 
presses the opinion that fewer nuclear power stations may be 
needed. 


3523 Improvements in or relating to the inhibition of hydrogen 
diffusion in through metals. Huddle, R.A.U. (to UKAEA). British 
Patent 1,464,384/A/. 9 Feb 1977. 4p. 

This specification is particularly concerned with the inhibition 
of He diffusion into the coolant gas of a nuclear reactor when this 
gas is used as a means of heating a He-containing fluid. This fluid 
contains an oxidising agent which forms an oxide surface between 
the secondary and the primary cooling circuits, thus inhibiting an He 
in the fluid in the intermediate circuit from diffusing into the primary 
circuit. Means are provided for maintaining the concentration of 
oxidant in the heat transfer fluid. The reactor coolant and the heat 
transfer fluid may comprise the same gases, and may be He, and the 
oxidant may be O2, CO, CO» or steam in concentration not exceed- 
ing 2%. One application x for this arrangement consists of the use of 
a high temperature gas cooled reactor as a heat source for heating, 
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through a heat transfer circuit, the H2-containing stream in a process 
such as H2/CH, reforming. 


3524 Natural uranium heavy water reactors for desalination: a 
comparison between the fuel pin and fuel cluster concepts. Fouad, 
H.Y. (At Energ Auth, Cairo, Egypt). JEEE Trans. Nucl. Sci.; NS-22: 
No. 4, 2001-2005(Aug 1975). 

Studies on the potential use of nuclear desalination in Egypt 
have been conducted. The choice of reactor type and system con- 
cept was influenced by emphasis on relaxed technological conditions 
so as to fit local circumstances. Natural uranium heavy water 
reactors were found promising. Finer details of type of fuel, clad- 
ding, coolant, and system arrangement were left for comparative 
studies. The question of fuel type, fuel pin versus fuel cluster, was 
considered. Simplified analytical and computational techniques were 
adopted and results verified with published criticality measurements. 
It was found that the pin design would have higher breeding 
potentials while the cluster would provide simpler core arrangement 
especially if a pressure vessel design is chosen. Results are given for 
a typical 40 MWth project study showing core features and system 
characteristics. 8 refs. 


NUCLEAR REACTOR TECHNOLOGY 


REFER ALSO TO CITATION(S) 3209 


THEORY AND CALCULATION 


REFER ALSO TO CITATION(S) 3404, 3628, 3877, 4747, 5541 


3525 (AAEC/E—387) AUS diffusion module POW checkout - 
1- and 2-dimensional kinetics calculations. Pollard, J.P. (Australian 
Atomic Energy Commission Research Establishment, Lucas 
Heights). Jan 1977. 49p. Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 


POW is the diffusion module ‘workhorse’ of the AUS reactor 
neutronics modular code system; its steady state calculations have 
been checked out against other diffusion codes (particularly CRAM 
and GOG). Checkout of kinetic aspects, however, is difficult as 
kinetic codes are not freely available. In the report POW has been 
checked against three benchmark calculations as well as a calcula- 
tion on the 100 KW Argonaut reactor Moata. 


3526 (AED-Conf—76-086-000, pp v) Laser doppler anemo- 
metry in single- and two-phase flows. A review. Durst, F. (Karlsruhe 
Univ. (TH) (Germany, F.R.). Sonderforschungsbereich Ausbrei- 
tungs- und Transportvorgaenge in Stroemungen). Jul 1976. 

From Specialist’s meeting on experimental techniques in the 
field of reactor fluid dynamics; Berlin, F.R. Germany (10 Mar 1976). 

In Experimental technique in the thermo- and fluid-dynamics 
fields. Pt. 1. Measurement techniques in reactor fluid dynamics. 

The report gives an introduction into laser-Doppler anemo- 
metry and tries to explain the basic physical principles of this 
measuring technique. Moire fringe patterns are used in order to 
visually model LDA-signals and to explain the basic difference in 
optical systems. It is pointed out that LDA measurements in highly 
turbulent flows and in two-phase flows should be attempted with 
direction sensitive instruments only. Some of the optical systems 
developed by the author and his collaborators are introduced and 
their functioning in measurements is demonstrated. These measure- 
ments embrace investigations in a number of single-phase flows 
including flames. 


3527 (AEEW-M— 1460) WIMSD4 calculations of the Westing- 
house ‘EDASA’ lattices with plutonium dioxide fuel. Halsall, M.J. 
(UKAEA Reactor Group, Winfrith. Atomic Energy Establishment). 
Mar 1977. 10p. Dep. NTIS (US Sales Only), PC A0O2/MF AO1. 

A series of Westinghouse critical PuO2/UOz2 pin-cell assem- 
blies is analysed using the lattice code WIMSD4. The results are 
presented in terms of computed k-effective values, with comment on 
the choice of method for calculating high leakage systems and on the 
adequacy of WIMSD4 for evaluating plutonium enriched lattices. 


3528 (COO—2262-13) Annual progress report FY 1977. 
Hansen, K.F.; Henry, A.F. (Massachusetts Inst. of Tech., Cambridge 
(USA). Dept. of Nuclear Engineering). Jul 1977. Contract EY-76-S- 
02-2262. 56p. Dep. NTIS, PC A04/MF AOl1. 

Progress is summarized in a project directed toward develop- 
ment of numerical methods suitable for the computer solution of 
problems in reactor dynamics and safety. Specific areas of research 
include methods of integration of the time-dependent diffusion equa- 
tions by finite difference and finite element methods; representation 
of reactor properties by various homogenization procedures; applica- 
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tion of synthesis methods; and development of response matrix 
techniques. 


3529 (COO—2280-28) Exact and approximate interior corner 
problem in neutron diffusion by integral transform methods. Bareiss, 
E.H.; Chang, K.S.J.; Constatinescu, D.A. (Northwestern Univ., Ev- 
anston, Ill. (USA). Dept. of Computer Sciences). Sep 1976. Contract 
EY-76-S-02-2280. 307p. Dep. NTIS, PC A14/MF AOI. 

The mathematical solution of the neutron diffusion equation 
exhibits singularities in its derivatives at material corners. A math- 
ematical treatment of the nature of these singularities and its impact 
on coarse network approximation methods in computational work is 
presented. The mathematical behavior is deduced from Green's 
functions, based on a generalized theory for two space dimensions, 
and the resulting systems of integral equations, as well as from the 
Kontorovich—Lebedev Transform. The effect on numerical calcula- 
tions is demonstrated for finite difference and finite element methods 
for a two-region corner problem. 


3530 (EURFNR—1443) MIGROS-3: a code for the generation 
of group constants for reactor calculations from neutron nuclear data 
in KEDAK format. Broeders, I.; Krieg, B. (comps.). (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Neutronen- 
physik und Reaktortechnik). Feb 1977. 460p. (KFK—2388). Dep. 
NTIS (US Sales Only), PC A20/MF AOI. 

Work performed under United States—Euratom Fast Reactor 
Exchange Program. 

i code MIGROS-3 was developed from MIGROS-2. The 
main advantage of MIGROS-3 is its compatibility with the new 
conventions of the latest version of the Karlsruhe nuclear data 
library, KEDAK-3. Moreover, to some extent refined physical 
models were used and numerical methods were improved. 
MIGROS-3 allows the calculation of microscopic group cross sec- 
tions of the ABBN type from isotopic neutron data given in 
KEDAK-format. All group constants, necessary for diffusion-, con- 
sistent P;- and S/sub N/-calculations can be generated. Anisotropy 
of elastic scattering can be taken into account up to Ps. A description 
of the code and the underlying theory is given. The input and output 
description, a sample problem and the program lists are provided. 


3531 (IKE—4-70) Application of internal nodes on using finite 
elements in reactor physics. Schwab, B.; Schmidt, F. (Stuttgart Univ. 
(TH) (Germany, F.R.). Inst. fuer Kernenergetik). Feb 1977. Sip. (In 
German). Dep. NTIS (US Sales Only), PC A04/MF AO1. 

The results of FEM2D calculations with elements not con- 
taining internal nodes could be improved in every respect by intro- 
ducing elements with internal nodes. When the first considerations 
about the introduction of elements with internal nodes were made, a 
little more was expected of this method, however, for it has been 
shown that a FEM2D calculation with considerably fewer elements 
but with a ‘second order ansatz’ instead gives results of comparable 
accuracy and takes less computing time. It therefore appears sensible 
to investigate if the introduction of internal nodes into elements with 
‘second order ansatz’ is more advantageous. 


3532 (KFK—2397) Heat transfer from rough surfaces. Dalle 
Donne, M. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Inst. fuer Neutronenphysik und Reaktortechnik; Kernforschungszen- 
trum Karlsruhe (Germany, F.R.). Projekt Schneller Brueter; Karls- 
ruhe Univ. (TH) (Germany, F.R.). Fakultaet fuer Maschinenbau). 
Jan 1977. 227p. (In German). (EUR—5506d). Dep. NTIS (US Sales 
Only), PC Al1/MF AOl1. 

Artificial roughness is often used in nuclear reactors to im- 
prove the thermal performance of the fuel elements. Although these 
are made up of clusters of rods, the experiments to measure the heat 
transfer and friction coefficients of roughness are performed with 
single rods contained in smooth tubes. This work illustrated a new 
transformation method to obtain data applicable to reactor fuel 
elements from these annulus experiments. New experimental friction 
data are presented for ten rods, each with a different artificial 
roughness made up of two-dimensional rectangular ribs. For each 
rod four tests have been performed, each in a different outer smooth 
tube. For two of these rods, each for two different outer tubes, heat 
transfer data are also given. The friction and heat transfer data, 
transformed with the present method, are correlated by simple 
equations. These equations are applied to a case typical for a Gas 
Cooled Fast Reactor fuel element. 


3533 (UJV—3793-R) Reactor criticality and the inverse eigen- 
value problem. Miasnikov, A. (Ustav Jaderneho Vyzkumu, Rez 
(Czechoslovakia)). Dec 1975. 18p. (In Czech). Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

A matrix operator is considered describing a subcritical reac- 
tor based on a two-dimensional heterogeneous model. From the 
reactor criticality condition ensues the condition for the positive 
eigenvalue of the operator to which corresponds the positive eigen- 
vector. From it ensues the formulation of the inverse problem for the 
eigenvalue of the operator describing the preset reactor state. The 
problem is solved by introducing a perturbation which changes the 
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initial operator to one that describes the critical state. Several 
techniques are considered for introducing the perturbation. In intro- 
ducing the perturbation the different physical properties of different 
types of rods are used. The advantage is considered of introducing 
the perturbation into the operator member corresponding to the 
action of absorption rods. 


3534 (UJ V—3874-F,R) Maximum gradient method for optimiz- 
ation of some reactor operating parameters. Miasnikov, A. (Ustav 
Jaderneho Vyzkumu, Rez (Czechoslovakia)). Mar 1976. 15p. (In 
Czech). Dep. NTIS (US Sales Only), PC A02/MF AOI. 

The method and the algorithm ensuing therefrom are de- 
scribed for the determination of the optimum operating state of a 
reactor. The optimum operating state is considered to be the extreme 
of the selected functional of the radial power distribution. The 
functional extreme is determined numerically, using a method which 
is one of the possible variants of the maximum gradient method. The 
radial distribution of the neutron absorption in regulating rods and 
the fuel element burnup are considered to be the variable parameters 
used in the optimization. 


3535 (ZJE—193) Extension of the variational principle and of 
the generalized perturbation method to the general form of the func- 
tionals of a critical reactor. Svarny, J. (Skoda, Plzen (Czechoslova- 
kia). Zavod Vystavba Jadernych Elektraren). 1976. 13p. Dep. NTIS 
(US Sales Only), PC A02/MF AO1. 

A variational functional for a general integral parameter 
(functional) of a critical reactor is derived. This functional and the 
first order perturbation formulae deduced from it cover all the range 
of integral reactor characteristics including the nonratio ones. 


3536 New areas for benchmark computation. Gelbard, E.M.; 
Henryson, H. II. (Argonne National Lab., IL). Nucl. Sci. Eng.; 64: 
No. 1, 124-131(Sep 1977). 

The authors propose that benchmark work in conventional 
neutronics be reorganized somewhat, so that key steps in the reactor 
design and analysis process be systematically benchmarked. Further- 
more, they suggest that benchmark work in different areas be 
unified, and that new benchmark problems be developed for reactor 
safety and fusion power neutronics calculations. 


3537 Reactor physics experiments in power reactors. I. Zero 
power measurements. Frach, K.H. (VEB Kernkraftwerk Bruno 
Leuschner, Greifswald (German Democratic Republic). Betriebsteil 
Kernkraftwerk Rheinsberg). Kernenergie; 20: No. 5, 117-120(May 
1977). (In German). 

Measuring and interpretation techniques in reactor physics of 
power reactors are reviewed for the zero power range. Significance 
and validity of the results of reactor physics measurements are 
briefly discussed. 


3538 Improved response matrix method for calculating neutron 
flux distributions. Takeda, T.; Azekura, K.; Ohnishi, T. (Hitachi, 
Ltd., Kawasaki, Japan). Nucl. Sci. Eng.; 62: No. 4, 709-715(Apr 
1977). 

An improved response matrix method has been proposed to 
effectively take into account the anisotropy of neutron angular 
distributions. The method utilizes a relation between the Po and P; 
components of a neutron angular distribution instead of calculating 
them independently. Hence the number of unknowns as well as 
computing time can be kept about the same as in the conventional 
response matrix method which adopts an isotropic approximation of 
a neutron angular distribution. The proposed method has been 
evaluated by applying it to one-dimensional slab and two-dimension- 
al hexagonal systems. The results are quite promising: in comparison 
with the reference S/sub N/ calculation, the difference of the 
neutron multiplication factor and power distribution is within 0.1% 
Ak/k and 2%, respectively, and furthermore, the computing time is 
reduced to below one-third. 


3539 Low-order approximation for highly anisotropic multi- 
group transport cross sections. Mikols, W.J.; Shultis, J.K. (Kansas 
State Univ., Manhattan). Nucl. Sci. Eng.; 62: No. 4, 738-743(Apr 
1977). 

It is shown that for transport problems involving fine-energy- 
group structure or light element scattering, the elastic scattering 
transfer cross sections can be approximated by trapezoid-shaped 
distributions. In particular, for group structures of equal lethargy 
widths, the trapezoidal distribution reduces to a triangular shape. 
These approximate transfer cross sections are readily incorporated 
into a discrete ordinates code and often produce results superior to 
those obtained with conventional Legendre expansion techniques. 


3540 Neutron spectrum in a heavy gas. Murray, R.L.; Rogers, 
R.S.C.; Musazay, S. (North Carolina State Univ., Raleigh). Nucl. Sci. 
Eng.; 62: No. 4, 743-745(Apr 1977). 

Formulas are presented for computing the joining function 
for the neutron spectrum in a heavy gas. Comparisons are made 
between series methods and Runge-Kutta integration. 
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3541 Neutron diffusion in finite blocks of beryllium. Verma, 
A.N.; Ahmed, F.; Kothari, L.S. (Univ. of Delhi). Nucl. Sci. Eng.; 62: 
No. 4, 745-750(Apr 1977). 

Using the flux synthesis method and energy-dependent 
boundary conditions, the three-dimensional multigroup diffusion 
equation is solved without assuming space-energy separability and 
without explicitly introducing the concept of buckling, to study the 
diffusion of neutrons inside beryllium assemblies with finite trans- 
verse dimensions. The energy-dependent neutron spectra have been 
reported at various distances inside the two experimental assemblies 
of Lake and Kallfelz (35.6 x 35.6 x 50.8 cm’ and 25.4 x 25.4 x 50.8 
cm*). The problem of the existence of a true discrete or a pseudo- 
asymptotic mode in these assemblies is discussed. An "equivalent 
buckling” is defined and the equivalent buckling agrees with the 
conventional definition of buckling only in large assemblies and only 
then in the epicold energy region. The validity of using diffusion 
theory in small assemblies is discussed. 


3542 Coarse-mesh method for multidimensional, mixed-lattice 
diffusion calculations. Dodds, H.L. Jr.; Honeck, H.C.; Hostetler, 
D.E. (Du Pont de Nemours (E.I.) and Co., Aiken, SC). Nucl. Sci. 
Eng.; 62: No. 4, 751-756(Apr 1977). 

A coarse-mesh finite difference method has been developed 
for multidimensional, mixed-lattice reactor diffusion calculations, 
both statics and kinetics, in hexagonal geometry. Results obtained 
with the coarse-mesh (CM) method have been compared with a 
conventional mesh-centered finite difference method and with ex- 
periment. The results of this comparison indicate that the accuracy 
of the CM method for highly heterogeneous (mixed) lattices using 
one point per hexagonal mesh element (“hex”) is about the same as 
the conventional method with six points per hex. Furthermore, the 
computing costs (i.e., central processor unit time and core storage 
requirements) of the CM method with one point per hex are about 
the same as the conventional method with one point per hex. 


3543 Transport of neutrons during reactor transients. Kapil, 
S.K. (Bhabha Atomic Research Centre, Bombay). Natl. Bur. Stand. 
(U.S.), Spec. Publ.; No. 461, 91-93(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

The study of time dependent behavior of nuclear reactors is 
important from operational and safety considerations. In this paper, 
situations requiring an explicit time dependent solution of the trans- 
port equation are identified. The range of validity of the approxima- 
tion methods in different situations is discussed. Finally, severe 
transients in a fast-thermal coupled reactor are computed with 
various commonly used approximations and also by an explicit time- 
dependent solution of the Boltzmann equation, using a set of com- 
puter codes which were specially developed for the purpose. It is 
shown that the commonly used approximate methods can lead to 
erroneous results. The reasons for the deviation of the solutions for 
the different approximations from the correct behavior of the reactor 
under transient are discussed. 


3544 Criticality calculations by source-collision iteration tech- 
nique for cylindrical systems. Sundaram, V.K.; Gopinath, D.V. 
(Bhabha Atomic Research Centre, Bombay). Natl. Bur. Stand. 
(U.S.), Spec. Publ.; No. 461, 94-96(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

A fast-converging iterative technique is presented which uses 
first collision probabilities developed for obtaining criticality param- 
eters in two-region cylindrical systems with multigroup structure in 
energy of the neutrons. The space transmission matrix is obtained 
part analytically and part numerically through evaluation of a single- 
fold integral. Critical dimensions for condensed systems of uranium 
and plutonium computed using this method are presented and com- 
pared with published values. 


3545 Stochastic method of calculations for fast systems. 
Godwal, B.K.; Navalkar, M.P. (Bhabha Atomic Research Centre, 
Bombay). Nati. Bur. Stand. (U.S.), Spec. Publ.; No. 461, 97-99(Jan 
1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

Neutron slowing down is a Markov process in which the 
probability for being in a certain volume element in phase space 
(space-time-energy) at some future time depends only on the present 
state of the system and not on the past. The process has been 
approximated to a discrete time, discrete state by Williamson et al. to 
determine state transition probabilities. This approach has been ex- 
tended to calculate Rossi-a which is an important dynamic param- 
eter of the system. The values of K/sub eff/ as a function of B? for 
the bare core of Zero Energy Fast Critical Facility, PURNIMA, 
calculated from this method showed good agreement with the bare 
critical experimental parameters obtained from fission rate distribu- 
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tion. A method to extend this method of calculations to reflected 
system has also been described 


3546 Difference approach to the solution of heterogeneous reac- 
tor equations. Kochurov, B.P.; Malofeev, V.M. (AN SSSR, 
Moscow. Inst. Teoreticheskoj Fiziki). Ann. Nucl. Energy; 4: No. 1, 
21-25(1977). 

An approximate method is proposed leading to heterogeneous 
reactor problem formulation in terms of a difference equation so that 
numerical solution for nuclear reactors with several thousands of 
lattice elements can be obtained. High accuracy of the new method 
is demonstrated in comparison with the direct method. 


3547 Universal empirical relation for the variation of ksub(eff) 
with core dimensions of bare and reflected small fast systems. Kumar, 
A.; Srinivasan, M.; Basu, T.K.; Subba Rao, K. (Bhabha Atomic 
Research Centre, Bombay (India). Neutron Physics Section). Atom- 
kernenergie; 30: No. 1, 39-44(1977). 

A number of 26-group, Ss, transport theory calculations in 
spherical geometry were carried out to study the variation of 
ksub(eff) with core radius of bare and reflected small hard spectrum 
fast assemblies. For each system ksub(eff) was calculated for various 
core radii keeping reflector thickness and density constant. A plot of 
ksub(eff) vs. R/Rsub(c) gave an almost universal curve independent 
of core material, density and reflector properties. An empirical 
relation of the form ksub(eff) = k infinitely* [1 - exp(-Theta R/ 
Rsub(c))] could be fitted to the ksub(eff) vs. R/Rsub(c) plot where 
Rsub(c) is the critical radius, and the constants k infinitely* and 
Theta are related through Theta = In[k infinitely*/(k infinitely* - 
1)]. Thus the ksub(eff) vs. R/Rsub(c) relation is found to be gov- 
erned by a single constant k infinitely*, valid for both bare and 
reflected systems. The agreement between DTF-IV calculated 
ksub(eff) values and that given by the empirical relation is better 
than 3% except in the highly subcritical domain where the discr 
ancy is a bit higher. The best fit value of k infinitely* for Pu 239 
systems is found to be 2.88 and for U 235 systems 2.224. The paper 
discusses the physical interpretation of the form of the relation, its 
region of validi ity and makes an attempt to extend it to non-spherical 
geometries also. 


3548 Investigation of the space-dependent noise induced by a 
vibrating absorber. Pazsit, 1. (Kozponti Fizikai Kutato Intezet, Buda- 
pest (Hungary)). Atomkernenergie; 30: No. 1, 29-35(1977). 

The space-dependent problem of a vibrating absorber is stud- 
ied in one-dimensional one-group treatment. The validity of using 
the first-order perturbation expression of reactivity fluctuations is 
discussed. The general space-dependent case is solved in the weak 
absorber approximation. 


3549 Effect of nuclear fuel enrichment on transuranium isotope 


production in power reactors. Zaritskaya, T.S.; Kruglov, A.K.; 
Rudik, A.P. At. Energ. (USSR); 41: No. 5, 321-325(Nov 1976). (In 
Russian). 

For English translation see the journal Sov. At. Energy. 

The production of *°U, 7*7Np, **Pu, Pu, Pu, Pu, 
242Pu, 7 Am and **Cm isotopes during burn-up of nuclear full with 
an erichment of 7.14, 16. 24 and 36 kg of Ut with specific heat 
removal of up to 30x103 MWxday/t is dceunaiand. 


3550 Comparative scale of heat transfer efficiency of gas cool- 
ants. Kalafati, D.D.; Popalov, V.V. (Moskovskij Ehnergeticheskij 
Inst. (USSR)). Teploenergetika (Moscow); No. 9, 67-69%(Sep 1975). (In 
Russian). 

Various gases were analytically compared with respect to 
heat-release effectivity. Comparative results were reported for gas 
coolants (Ne, Nz, Oz, air, water vapour, CO2, NHs, C2He and He) in 
regard to power consumed circulation, i.e. in regard to the inverse 
value of heat-release effectivity. Helium was same used as a stan- 
dard, the temperature and pressure being the same as those of the 
examined. Data were cited for temperature and pressure ranges of 0/ 0/ 
700 deg C and 10°/10’ Pa, respectively. The authors presented an 
equation permitting to obtain a —— ratio for two compared 
geome, at which the heat-release effectivities of both gases would be 

e same. 


COMPONENTS AND ACCESSORIES 
REFER ALSO TO CITATION(S) 3794, 3862 


3551 (AED-Conf—76-086-007, pp v) Laser-Doppler anemo- 
meter for the study of the velocity field for free convection with 
internal heat sources. Mavinger, F.; Steinberner, U. (Technische 
Univ. Hannover (Germany, F.R.). Lehrstuhl und Inst. fuer Verfah- 
renstechnik). Jul 1976. (In German). 

From Specialist’s meeting on experimental techniques in the 
field of reactor fluid dynamics; Berlin, F.R. Germany (10 Mar 1976). 
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In Experimental technique in the thermo- and fluid-dynamics 
fields. Pt. 1. Measurement techniques in reactor fluid dynamics. 

With the aid of a laser-Doppler anemometer velocity profiles 
of the tangential component of the mean flow velocity of a fluid at 
free convection with internal heat sources in a hemispherical vessel 
were determined. The anemometer used worked according to the 
two-beam-method, the light of the incident beams being submitted to 
a given frequency distortion. 


3552 (AED-Conf—76-118-000, pp 69-87) Fracture mechanics 
as judgement criterion in reference publications. Bartholome, G. 1976. 
(In German). 
From Symposium on applied fracture mechanics; Bad Neuen- 
ahr, German, Federal Republic of (F.R. Germany) (15 Mar 1976). 
In — fracture mechanics. Problems from the producers, 
operators and surveyors point of view. 

Fracture mechanics is applied in particular in ship and aero- 
plane construction, in astronautics, and in nuclear engineering. 
eal 1950, the high quality demands in nuclear engineering led to 
the first regulation for brittle-fracture-safe operation of thick-walled 
nuclear pressure vessels. These regulations are based on the brittle- 
fracture-plan (NDT concept). For reactor engineering this plan is 
applied in a simplified way, the so-called modified PORSE-diagram. 
The permissible operational stresses must be out of the range of 
brittle fracture margin which is defined by the NDT temperature 

extension limit. 


3553 (AEEW-R—1077) Dryout phenomenon in the bend of a 
vertical U-tube evaporator. Bailey, N.A. (UKAEA Reactor Group, 
Winfrith. Atomic Energy Establishment). Feb 1977. 42p. Dep. NTIS 
(US Sales Only), PC A13/MF AOl. 

Tests have been carried out on an electrically heated vertical 
U-tube evaporator test section to investigate the phenomenon of 
— bend dryout and its subsequent disappearance. The 

‘Out results are compared satisfactorily with an analytically based 
pon while the associated wall temperatures are investigated with 
the aid of a simple one-dimensional conduction model. 


3554 (AERE-R—8654) Activation detectors for neutron flux 
and spectrum determination. Boot, S.J. (UKAEA Research Group, 
Harwell. Atomic Energy Research Establishment). Mar 1977. 35p.p. 
Dep. NTIS (US Sales Only), PC A03/MF AO1. 

The available methods are reviewed for the determination of 
neutron flux and spectra using activation detectors. The mathemat- 
ical methods that are generally used for deducing a neutron spec- 
trum from measured reacticn rates are discussed and these methods 
are applied to various situations involving a reactor core, reactor 
shielding, and radiological protection. Examples of spectra deduced 
by activation methods are compared with those from other methods 
and with calculation. Extensive data are presented on individual 
activation materials and reactions. It has been found that cross- 
sections for many reactions in common use when averaged over a 
fission spectrum are known to +- 10%. Neutron fluxes from selected 
reactions have also been determined with this precision in interna- 
tional intercomparisons. Spectrum analysis from activation detectors 
is more successful if the spectrum can be represented by an analyt- 
ical function, but resolution is limited by the broad energy sensitivity 
of most detector response functions. 


3555 (BARC—836) Some aspects of reactive and non-reactive 
silica in power station waters. Ramshesh, V.; Sriraman, A.K. (Bhabha 
Atomic Research Centre, Bombay (India)). 1976. 17p. Dep. NTIS 
(US Sales Only), PC A02/MF AOl. 

Of late several nuclear power installations have come across 
the problem of silica depositing over steam generator/heat exchang- 
er surfaces and turbine blades. This leads to reduced heat transfer, 
reduced turbine efficiency, and other problems. The report reviews 
the present status in this field including analytical techniques used 
for estimating both reactive and non-reactive silica in feed waters. 


3556 (BARC—863) Application of Moessbauer spectroscopy to 
study corrosion. Ramshesh, V.; Ravichandran, K.; Venkateswarlu, 
K.S. (Bhabha Atomic Research Centre, Bombay (India)). 1976. 16p. 
Dep. NTIS (US Sales Only), PC A02/MF A0O1. 

The system compc:ents in a nuclear power station include 
steel, stainless steel and various alloys such as Monel, Inconel, 
Stellite etc. Usually water/heavy water used as the coolant flows at 
high temperatures and pressures. Under such conditions the interac- 
tion of system components with the coolant produces a host of 
corrosion products. The deposition of such products is inevitable. 
The report attempts to review the salient features of identification of 
such corrosion products using Moessbauer spectroscopy. 


3557 (CONF-770807—25) Stresses from pressure, radial, and 
moment loads in cylinder-to-cylinder vessel by a finite plate method. 
Brown, S.J.; Fox, M.E. (Babcock and Wilcox Co., Akron, Ohio 
(USA). Nuclear Equipment Div.). Aug 1977, Contract EY-76-C-15- 
2395. 23p. Dep. NTIS, PC A02/MF A0O1. 
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From 4. international conference on structural mechanics in 
reactor technology; San Francisco, California, United States of 
America (USA) (15 Aug 1977). 

A structural problem that has received continued interest and 
development over the last several decades is the determination of 
stresses in two normally intersecting cylindrical shells subjected to 
internal pressure and external loading. In nuclear pressure vessels the 
external loading of the vessel through the attachment is encountered 
in thermal interaction, seismic loading and various postulated rup- 
ture or failure mechanisms. A simple technique, the Finite Plate 
Method, (FPM) is presented to analyze stresses in cylinder-to- 
cylinder junctures. The approach uses shallow shell formulations 
and a three term series expansion plate formulation, which limits the 
range of applicability. It is felt that the value of the method is its 
accuracy, economy, and ease in modeling a structure which falls 
within the range of applicability. Another appealing feature of the 
method is that its simplistic approach of superposition of results 
permits an easy extension to include additional loads not treated. For 
those mechanical loadings not developed, it is felt that their effect 
can either be accounted for by the mechanisms discussed or by 
simple calculations. Generally, the stresses resulting from torsional 
or transverse shear are small compared to the loads discussed, 
however, these shear effects may be included. Finally, in the in- 
stance of thermal stress within the cylinder-to-cylinder structure, it 
has been shown in an unpublished study by Brown that the FPM 
yields very good results for the range of curvatures discussed. 


3558 (EUR—5446) EURCRACK: a finite element mesh genera- 
tion program for cracked pressure vessel nozzles. De Windt, P.; 
Reynen, J. (Commission of the European Communities, Ispra (Italy). 
Joint Research Centre). Apr 1976. 52p. Dep. NTIS (US Sales Only), 
PC A04/MF AOl. 

EURCRACK generates data cards for topology and geome- 
try of finite element meshes for nozzles with a corner crack in the 
longitudinal plane. The program applies parabolic isoparametric 
finite elements with 15 and/or 20 nodes. An option exists for crack- 
tip finite elements with an inverse square root strain singularity. 


3559 (Juel-Conf—21, pp 277-284) Seawater cooling for atomic 
power plants. Koske, P.H. (Gesellschaft fuer Kernenergieverwertung 
in Schiffbau und Schiffahrt m.b.H., Geesthacht-Tesperhude (Ger- 
many, F.R.). Inst. fuer Werkstofftechnologie und Chemie). Sep 1976. 

From 4. indo-German seminar on operation of nuclear power 


plants; Julich, German, Federal Republic of (F.R. Germany) (29 Jun 
1976). 


In Proceedings of the fourth Indo-German seminar on oper- 
ation of nuclear power plants. Session 4. 

During recent years increasing thought has been given to the 
siting of new power stations, either fossil or nuclear ones, at the 
shoreline of the ocean. Because of the steadily rising demand for 
electric yo and limited cooling capacity of the existing rivers the 
usage of seawater for cooling purposes seems to be a promising 
alternative. On the other hand this new and fairly unknown medium 
seawater puts new problems on the design and lay-out of the 
seawater-inlet and discharge systems. Besides corrosion of the piping 
the problem of bio-fouling especially in the biological highly active 
coastal waters is not all well handled or at least completely under- 
stood. So in the past some seawater cooled power stations had to 
shut down temporarily because of blocked cooling circuits. The 
paper discusses these problems of intake conduits of coastal power 
Stations and deals with several methods of avoiding or at least 
reducing the amount of marine fouling. 


3560 (KFK—2375, pp 501-503) Development of decontamina- 
tion methods. Kunze, S. (Kernforschungszentrum Karlsruhe (Ger- 
many, F.R.). Abt. zur Behandlung Radioaktiver Abfaelle). Nov 
1976. (In German). 

In First semiannual report 1976. 

Baryte material based pastes show in experiments and applica- 
tion tests better effectiveness than pastes based on polyethelene- 
titaniumoxid mixtures The same results are found with samples from 
nuclear power stations, in which the decontamination results show a 
tendency to depend on the concentration of the hydrochloric acid. 
Pastes without hydrochloric acid have similar effectiveness, but the 
decontamination time is about twice as long. By reduction of the 
hydrochloric acid concentration in the baryte material based pastes, 
the attack of the surface by acid corrosion could be minimized. 
Because of the absence of the polyethelene powder the thermal 
stability of the pastes has been improved. Also difficulties in the 
transportation of the waste water, from decontamination with pastes 
containing this powder could be eliminated. 


3561 (KFK—2375, pp 144-163) Aging and poisoning of iodine 
sorption materials. Furrer, J.; Kaempffer, R.; Wilhelm, J.G. Nov 
1976. (In German). 

In First semiannual report 1976. 

The development of discriminating iodine collectors for stud- 
ies of the exhaust air and the waste air of nuclear power stations was 
continued. DSM 10 (formerly designated as AC 6111-KI), which 
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had been prepared as a selective Iz sorption material, showed good 
removal of non-carrier free ''Ip in laboratory tests in the relevant 
range of parameters and also exhibited good selectivity. First in situ 
tests were carried out on discriminating iodine collectors. In the 
exhaust air and the waste air of nuclear power stations also good 
removal of ''I, was found on DSM 10 in the range of very low 
concentrations. Unfiltered room air and waste air were found to 
have high contents of '*1I2 (> 50%). 


3562 (PB—268487) Inspection of nuclear reactor welding by 
acoustic emission. Technical data report May 1976—March 1977. 
Prine, D.W.; Mathieson, T.A. (GARD, Inc., Niles, Ill. (USA)). Jun 
1977. Contract AT(49-24)-0187. 59p. NTIS PC A04/MF AOI. 

Results to date show a good correlation between acoustic 
emission and production radiography. Acoustic emission on welds in 
heavy section steel under pressure vessel shop conditions was moni- 
tored at two locations. A nuclear pressure vessel inlet nozzle weld 
and a repair weld on a test pressure vessel were monitored. NDE 
results have not been made available yet on either of these welds; 
however, on line analysis of the AE results indicate that both welds 
should be free of code rejectable flaws. In addition to the work on 
confirmation of AE in a shop environment, additional laboratory test 
welds using three welding techniques common in pipe fabrication 
shops (GATW, GMAW and MMAW) were monitored. The welds 
contained intentional flaws with a small percentage of the welds 
used for ‘good’ control welds. The flaw types were incomplete 
penetration, lack of fusion, and porosity. The AE data was stored on 
broad-band video tape for analysis on the GARD computer-aided 
AE analysis system. The AE results are being analyzed to provide a 
detection probability for each flaw type, correlation of AE to flaw 
size and discrimination techniques to determine flaw-type. 


3563 (SAAS—211) Welding faults and nuclear safety. Berge- 
mann, W. (Staatliches Amt fuer Atomsicherheit und Strahlenschutz, 
Berlin (German Democratic Republic)). 1977. 24p. (In German). 
Dep. NTIS (US Sales Only), PC A02/MF AO. 

Recommendations are presented with a view to further im- 
proving the nuclear safety and radiological protection in G.D.R. 
nuclear power plants by altering the requirements set out in the 
Labour Safety Regulation 880 for the weld quality of components of 
nuclear power plant systems. In order to fix the requirements to be 
met in non-destructive testing of welded joints, the individual sys- 
tems should be classified taking injury to persons and reduction in 
availability as criteria. As regards the testing for leaks, it is shown 
that the soap-bubble test can be replaced partially by the system 
hydrostatic test and, that the halogen test and equivalent methods 
need not be applied. 


3564 (SFB—80/T/73) Constructional design of cooling water 
discharge structures on German rivers. A selection of constructed 
buildings. Geldner, P.; Zimmermann, C. (Karlsruhe Univ. (TH) 
(Germany, F.R.). Sonderforschungsbereich Ausbreitungs- und Tran- 
sportvorgaenge in Stroemungen). Nov 1975. 92p. (In German). Dep. 
NTIS (US Sales Only), PC AOS/MF AO1. 

The present compilation of structures for discharging cooling 
water from power stations into rivers is an attempt to make evident 
developments in the constructional design of such structures and to 
give reasons for special structure shapes. A complete collection of all 
structures built in Germany, however, is difficult to realize because 
of the large number of power stations. For conventionally heated 
power stations therefore only a selection was made, while nuclear 
power stations in operation or under construction could almost 
completely be taken into account. For want of sufficient quantities of 
water for river water cooling, projected power stations are now 
almost exclusively designed for closed-circuit cooling so that the 
required discharge structures for elutrition water from the cooling 
towers as well as for the emergency and secondary cooling circuits 
have to be designed only for small amounts of water. 


3565 Finite difference method for thermally expandable fluid 
transients. Porsching, T.A. (Univ. of Pittsburgh). Nucl. Sci. Eng.; 64: 
No. 1, 177-186(Sep 1977). 

In this paper we discuss equations that define a thermally 
expandable fluid transient. We then present a set of finite difference 
equations for the numerical solution of such transients, discuss their 
solvability, and investigate certain aspects involving the conver- 
gence of the numerical solution. Finally, we apply these ideas to a 


problem involving flow in the preheater section of a steam gener- 
ator. 


3566 Emergency cooling device for a nuclear reactor. Ventre, E. 
(to Electricite de France (Service National)). US Patent 4,035,231. 
12 Jul 1977. Priority date 12 Mar 1974, France. 4p. 

An emergency cooling device for a nuclear reactor is de- 
scribed in which the core is constituted by independent modules and 
a heat-transporting fluid is circulated within each module under the 
action of a pump essentially comprises a manifold and pipes, each 
pipe being connected between the manifold and a pipe which 
provides a connection between the pump and the module. 4 figures. 
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3567 Installations having pressurised fluid circuits. Rigg, S.; 
Grant, J. (to UKAEA). British Patent 1472297/A/. 4 May 1977. 7p. 

Reference is made to nvclear installations having pressurised 
coolant flow circuits. Breaches in such circuits may quickly result in 
much damage to the plant. Devices such as non-return valves, orifice 
plates, and automatically operated shut-off valves have been pro- 
vided to prevent or reduce fluid flow through a breached pipe line, 
but such devices have several disadvantages; they may present large 
restrictions to normal flow of coolant, and may depend on the 
operation of ancillary equipment, with consequent delay in bringing 
them into operation in an emergency. Other expedients that have 
been adopted to prevent or reduce reverse flow through an upstream 
breach comprise various forms of hydraulic counter flow brakes. 
The arrangement described has at least one variable fluid brake 
comprising a fluidic device connected into a duct in the pressurised 
circuit, the device having an inlet, an outlet, a vortex chamber 
between the inlet and outlet, a control jet for introducing fluid into 
the vortex chamber, connections communicating the inlet and the 
outlet into one part of the circuit and the control jet into another 
region at a complementary pressure so that, in the event of a breach 
in the circuit in one region, fluid passes from the other region to 
enter the vortex chamber to stimulate pressure to create a flow 
restricting vortex in the chamber that reduces flow through the 
breach. The system finds particular application to stream generating 
pressure tube reactors, such as the steam generating heavy water 
reactor at UKAEA, Winfrith. 


3568 Kerntechnische Anlagen. Entwurf. Oberflaechensauberkeit 
von Bauteilen. Anforderungen an die Verpackung und Massnahmen bei 
Transport, Handhabung und Lagerung. (Nuclear facilities. Draft. Sur- 
face cleanliness of components. Requirements for packaging and mea- 
sures for transport, handling and storage). Berlin, Germany, F.R.; 
Beuth (Mar 1977). 4p. (In German). 

This standart is to apply to the packaging of components the 
surface cleanliness of which is important for the operation of nuclear 
facilities. In does not apply to fuel elements and to radioactive and 
contaminated substances. This standard contains stipulations for 
planning the packaging for the transport, handling and storage of 
components inclucing the examinations and the documentation 
which are necessary, and it defines the requirements made on 
packaging under mormal and extreme transport, handling and stor- 
age conditions. These stipulations are needed for the quality assur- 
ance of components, and they are to ensure that the components 
until they reach the building site for assembly are not damaged, and 
that they are not of a lower quality or lost. 


3569 Reliability evaluation of an electrical supply system for a 
nuclear power station. Snaith, E.R. (UKAEA, Culcheth, Warrington, 
Engl). IEE Conf. Publ.; No. 148, 1-6(21 Feb 1977). 

The electrical power supply systems of a nuclear station can 
be arbitrarily divided into three subsystems: main or normal supplies, 
essential or guaranteed interruptible supplies, and non-interruptible 
supplies. For a typical arrangement of these systems, the essential or 
guaranteed interruptible system may be supplied by diesel gener- 
ators, and the noninterruptible system may be supplied by batteries. 
A simplified expression for the reactor hazard frequency is given 
with respect to the loss of electrical power supplies. The reliability 
of the complete supply system is evaluated in terms of the probabil- 
ity of failures of component systems. 5 refs. 


3570 Air locks in containments of nuclear power plants: person- 
nel locks. Bundesanzeiger; 29: No. 38, 2-3(Feb 1977). (In German). 

Safety requirements concerning design, calculation, control, 
tests, operation and maintenance of personnel air locks are: 1) 
Avoiding the impermissible release of radioactive substances into the 
environment, also during air locks operation; 2) Ensuring escape 
from the containment and rescue operations inside the containment; 
3) Avoiding uncontrolled access to containments by constructive 
and supplementary administrative measures. 


3571 Contributions of the ORNL piping program to nuclear 
piping design codes and standards. Moore, S.E. (Oak Ridge National 
Lab., TN). J. Pressure Vessel Technol.; 99: 224-230(Feb 1977). 
Since 1967, the ORNL Piping Program has been engaged in 
providing information for the development of stress indices to be 
in the analysis of piping components for nuclear power plants. 
This effort has surveyed the piping manufacturing industry and 
analyzed that industry’s products; has combed the technical litera- 
ture for pertinent engineering data; has performed theoretical and 
experimental analysis of nuclear piping components; and has defined, 
tested and improved indices for the stress-index method of analysis 
for piping components. The paper briefly reviews the history of 
piping-analysis standards, outlines the philosophy of the stress-index 
method of analysis, and explains some of the specific contributions 
made by the ORNL program to the Codes and Standards. Current 
and future work is also noted. 
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3572 Current challenges in air cleaning at nuclear facilities. 
Moeller, D.W. (Harvard Univ. School of Public Health, Boston). 
Nucl. Saf; 18: No. 5, 633-646(1977). 

¢ safe operation of nuclear facilities is heavily dependent 
upon the adequate performance of air-cleaning systems. Although 
many problems have been solved, new questions and new challenges 
continue to arise. These are well illustrated by weaknesses in air- 
cleaning and ventilating systems revealed in the Browns Ferry fire 
and by the need to develop additional data on the reliability of such 
systems, particularly under emergency conditions. Assessments of 
the degree to which engineered safety features can compensate for 
deficiencies in nuclear power-plant sites continue to concern those 
involved in risk/benefit evaluations. 


3573 Measuring equipment for a nuclear reactor. Overhoff, T. 
(to Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.)). 
German(FRG) Patent 2,461,211/B/. 16 Dec 1976. 5p. (In German). 

It is the task of the invention to create a measuring probe 
which makes it possible to measure at the same point on a narrow 
space temperature and intensity of neutron flux or temperature and 
intensity of gamma radiation. 


3574 Sludge and its removal from water to be used for cooling in 
nuclear power plants. Andres, O.; Ortner, G.; Pauls, B. (Rheinisch- 
Westfael Elektrizitaetswerkes, Essen). Energie; 28: No. 12, 353- 
356(Dec 1976). (In German). 

A survey on the content of various particles in waters from 
rivers is made. Various methods for treatment of water to be used 
for cooling in heat exchangers are outlined and evaluated. Disposal 
methods of sludge are also discussed. 5 refs. 


3575 Shielding of buildings of structural parts from electromag- 
netic radiation. Gautier, G.; Schulz, E. (to Siemens A.G., Muenchen 
(Germany, F.R.); Siemens A.G., Berlin (Germany, F.R.)). French 
Patent 2,419,792/C/. 18 Nov 1976. 4p. (In German). 

The invention refers to shielding of buildings or a part of a 
building made of concrete, especially reinforced concrete, against 
electromagnetic radiation by means of a metallic covering. 


3576 System for the testing of components. Figlhuber, D.; 
Gugel, G. (to Kraftwerk Union A.G., Muelheim an der Ruhr 
(Germany, F.R.)). German(FRG) Patent 2,418,004/C/. 4 Nov 1976. 
3p. (In German). 

The invention concerns the simplification of placing ultrason- 
ic probes on a testing device for components, especially for reactor 
pressure vessels of nuclear reactors. The device described has a 
fixture with a centering ring which permits the movement of the 
probe to be fitted relatively close to the bores to be passed. 


3577 Airing technique in nuclear power plants. Kahle, R. Z. 
Dtsch. Geol. Ges.; 19: No. 4, 221-224(Nov 1976). (In Czech). 

The tasks and problems are formulated facing air engineering 
by the construction of nuclear power plants, both with regard to 
active and non-active working conditions. The assumptions are 
summed up on whose basis air engineering projects are implemented 
for maximum plant operating safety. Detailed attention is devoted to 
certain major structural elements, such as filters, conduits, and 
blowers. 


3578 Schleusen am Reaktorsicherheitsbehaelter von Kernk- 
raftwerken. Per hi (Airlocks in the reactor containment 
of nuclear power plants. Personnel airlocks). Koeln, Germany, F.R.; 
Heymanns (Nov 1976). 5p. (In German). 

The present regulation deals with basic requirements, locking, 
pressure equalization, operational devices, and priority in utilizing of 
personnel airlocks in reactor containments. 





3579 Cable for the transmission of electrical signals from a 
neutron detector in a nuclear reactor. Warren, H.D. (to Babcock and 
Wilcox Co., New York (USA)). German(FRG) Patent 2,515,528/A/ 
. 14 Oct 1976. 15p. (In German). 

To reduce spurious signals arising from neutron-produced 
secondary-electrons in coaxial cables sited in a nuclear reactor, 
materials with low neutron-interaction cross-sections are chosen. In 
order to minimise the effect of electron currents due to the gamma 
radiation a double strategy is applied. 1) Electron production in the 
insulating layer is held low by using a low density material. 2) The 
electron current from the inner conductor to the outer conductor is 
made to cancel the current from the opposite direction by using a 
higher atomic number material for the inner conductor (which has a 
smaller emission surface) than for the outer conductor (which has a 
greater emission surface). 


3580 Radiation shield for the area of the reactor pressure vessel 
flange. Spicka, M.; Zipser, R.; Kowallik, B.R. (to Babcock - Brown 
Boveri Reaktor G.m.b.H., Mannheim (Germany, F.R.)). 
German(FRG) Patent 2,514,312/A/. 7 Oct 1976. 11p. (In German). 

The radiation shielding for a nuclear reactor is to be im- 
proved by reducing the neutron flux during reactor operation and 
the gamma radiation after shut-down around the area of the pressure 
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vessel flange by such an amount that during the preparing work for 
loosening the pressure vessel head the dose rate will be not more 
then 10 to 30 mrem/W. It is proposed to install a plate made of 
neutron-absorbing material (e.g. 10 cm monalite, consisting of BaO, 
AkOs3, ZrO2, Sioz, and B2Os) for shielding against the neutron flux, 
while the gamma radiation is captured by a water layer. Shielding by 
means of a concrete ring made of serpentine concrete is also men- 
tioned as an effective protection against both types of radiation. 


3581 Device for determining the neutron flux distribution in the 
fission zone of a nuclear reactor. Klar, E. (to Siemens A.G., Berlin 
(Germany, F.R.); Siemens A.G., Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,509,161/A/. 9 Sep 1976. Sp. (In German). 

An improvement of the measuring equipment for determining 
the neutron flux distribution in the fission zone of a nuclear reactor is 
proposed, making it possible to reduce considerably the expenditure 
on electronic equipment for measuring. The measuring probes led 
into and out of the fission zone through transport tubes according to 
the invention consist of pure vanadium. As an index of activity the 
current produced in the activity measuring element by the 8-activity 
of the probes is taken. It is advantageous to use semiconductor 
diodes for measuring elements. 


3582 Refuelling system for a nuclear reactor. Rothfuss, H.; 
Vogt, F. (to Internationale Atomreaktorbau G.m.b.H. (INTERA- 
TOM), Bergisch Gladbach (Germany, F.R.)). German(FRG) Patent 
1,564,133/C/. 24 Jun 1976. 6p. (In German). 

In the operation of nuclear reactors there will often occur 
disturbances in the course of the coolant flow when the fuel or 
moderator elements are exchanged. The reactor considered here 
contains a reactor tank, closed by a cover, in which a cylindrical 
reactor core, composed of single exchangeable fuel and moderator 
elements and a storage tank, rotatable around an axis, is arranged. 
The cover has a rotatable lid containing a refuelling channel which 
can be moved over each element of the reactor core and over the 
storage cank. Above the reactor core and concentrical with its 
cylinder axis, a cylindrical wall is mounted serving as a flow skirt for 
the coolant. A special design of the storage tank at the level of the 
flow skirt will guarantee refuelling of the elements to be free of 
disturbances. 


3583 Quality assurance in thick-walled weldments. Straub, H. 
(Sulzer Bros. Ltd., Winterthur (Switzerland)). Sulzer Tech. Rev.; 58: 
No. 4, 143-150(1976). 

Some guidelines are given here for judging the magnitude of 
flaws in welded thick-walled components (such as nuclear reactor 
vessels). The actually critical defect sizes are analyzed, taking into 
account the residual stresses after welding and after annealing also. 
Various procedures for repairing such work are then indicated. 


3584 Two interesting types of damage in superheated-steam 
lines. Stress analysis. Auer, R. pp 67-79 of In Herstellen, Pruefen und 
Ueberwachen von warmgehenden Rohrleitungen in Kraftwerken. 
Muenchen, Germany, F.R.; TUeV Bayern (1976). (In German) 

Paper presented at a colloquim of the TuEv at Munich, 19 
June 1975. 

Two ruptures, one on a pipe bend and one in the region of 
welded seams of pipeline elements, both parts made of the steel 
14MoV$63, are studied with the aid of stress analysis. 


3585 Quality assurance in tube manufacture. Depken, H. 
(Sandvik AB (Sweden)). Scand. J. Metall.; 5: No. 5, 208-212(1976). 

Reliability in service essential for many high-technology 
products fabricated today. This is particularly the case within the 
nuclear industry. Here defective materials or components may have 
diastrous consequences to the safety of human beings and the envi- 
ronment. A new concept - Quality Assurance - originates from this 
industry. The concept implies that all contractors, fabricators and 
material manufactures involved must prove that the quality control 
system used, fulfits particular requirements at all manufacturing, 
inspection and testing stages. These requirement are laid down in 
two standards issued by the U.S. Atomic Energy Commission and 
the American Society of Mechanical Engineers. These standards are 
discussed in the paper. As a manufacturer of steel products for 
nuclear applications Sandvik has been forced to establish a quality 
assurance system according to these principles. The Sandvik ap- 
proach is briefly described with regard to organisation and other 
major quality assurance activities. Further the education and training 
of operators and technicians is touched upon. Finally some view- 
points regarding audits performed by customers of steel manufactur- 
ers are expressed. 


3586 Continuous monitoring of hot lines, including repair weld- 
ings. Epperlein, H. pp 110-117 of In Herstellen, Pruefen und Ueber- 
wachen von warmgehenden Rohrleitungen in Kraftwerken. Muen- 
chen, Germany, F.R.; TUeV Bayern (1976). (In German) 


Paper presented at a colloquium of the TUeV at Munich, 19 
June 1975. 


NUCLEAR REACTOR TECHNOLOGY 377 


An attempt was made to point out possible types of damage in 
hot pipelines and to present methods of examination which have 
been tried in practice. From the experience of the last 15 years, it can 
be said that these methods present an economical way for early 
failure detection. 


3587 Elasticity calculations for hot pipes. Hampel, H. pp 15-18 
of In Herstellen, Pruefen und Ueberwachen von warmgehenden 
Rohrleitungen in Kraftwerken. Muenchen, Germany, F.R.; TUeV 
Bayern (1976). (In German) 

Paper presented at a colloquium of the TUeV at Munich, 19 
June 1975. 

A survey is given of the methods of calculation and of the 
influences to be considered in the various calculation processes 
generally summarized as elasticity calculations for pipelines. Some 
estimation formulas for thermal stresses are given; although they are 
simple, they are often useful. 


3588 Nondestructive structural analysis with examples. Herfort, 
P.; Dengler, H. pp 104-109 of In Herstellen, Pruefen und Ueberwa- 
chen von warmgehenden Rohrleitungen in Kraftwerken. Muenchen, 
Germany, F.R.; TUeV Bayern (1976). (In German) 

Paper presented at a colloquium of the TUeV at Munich, 19 
June 1975. 

By using nondestructive metallographic structural analysis, 
structural states and structural changes may be detected and assessed 
without destroying structural elements by taking samples. The 
method may also be applied locally to detect material faults on the 
surface of a structural element if the location of these faults is known 
or has been determined before by other nondestructive methods. It is 
also possible to detect the influence of excess temperatures if these 
have led to structural changes. The findings of nondestructive struc- 
tural analysis may be a great help in assessing the operational safety 
of a component. 


3589 Production of pipe bends by the inductive bending method. 
Jahn, E. pp 34-45 of In Herstellen, Pruefen und Ueberwachen von 
warmgehenden Rohrleitungen in Kraftwerken. Muenchen, Ger- 
many, F.R.; TUeV Bayern (1976). (In German) 

Paper presented at a colloquium of the TUeV at Munich, 19 
June 1975. 

The paper gives a report on conventional and inductive 
bending techniques. The test methods for inductive pipe bends are 
dealt with, and the influence of heat treatment on the properties of 
the bends, which are produced at temperatures below 750°C, is 
discussed. 


3590 Two interesting types of damage in superheated-steam 
lines. Results of materials testing. Krischke, D. pp 60-66 of In 
Herstellen, Pruefen und Ueberwachen von warmgehenden Rohrlei- 
tungen in Kraftwerken. Muenchen, Germany, F.R.; TUeV Bayern 
(1976). (In German) 

Paper presented at a colloquium of the TUeV at Munich, 19 
June 1975. 

The article reports on material tests on a ruptured 14MoV63 
pipe bend and on a rupture in the region of a welded seam of 
pipeline elements made of the same material. 


3591 Damage on superheated-steam lines. Schueller, H.J.; 
Woitscheck, A. pp 46-59 of In Herstellen, Pruefen und Ueberwachen 
von warmgehenden Rohrleitungen in Kraftwerken. Muenchen, Ger- 
many, F.R.; TUeV Bayern (1976). (In German) 

Paper presented at a colloquium of the TUeV at Munich, 19 
June 1975. 

The present work is a contribution to an overall picture of 
causes of failure on superheated-steam lines. When looked at closely, 
all failures may be classified into four basic failure categories in spite 
of there widely different causes: 1) constructional failures, 2) materi- 
al failurs, 3) fabrication, and 4) operation failures. Of course, a clear 
differentiation is not always possible due to the fact that several 
failures may occur together and classification is a matter of weight- 
ing the various influences. After some general remarks on the four 
types of failure, the authors discuss the causes of selected failures of 
superheated-steam lines observed during the last two years, and 
advice is given on how to avoid these failures. 


3592 Nondestructive testing of pipelines. Wimmer, D. pp 96- 
103 of In Herstellen, Pruefen und Ueberwachen von warmgehenden 
Rohrleitungen in Kraftwerken. Muenchen, Germany, F.R.; TUeV 
Bayern (1976). (In German) 

Paper presented at a colloquium of the TUeV at Munich, 19 
June 1975. 

Nondestructive test methods play an important role in the 
fabrication, acceptance testing construction, installation surveillance, 
and operational monitoring of pipelines. The main test methods 
employed are ultrasonic testing, radiographic testing, and surface 
crack testing. The basic characteristics of these methods are de- 
scribed. 
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3593 Construction and calculation of superheated-steam lines. 
Hampel, H. pp 10-14 of In Herstellen, Pruefen und Ueberwachen 
von warmgehenden Rohrleitungen in Kraftwerken. Muenchen, Ger- 
many, F.R.; TUeV Bayern (1976). (In German) 

Paper presented at a colloquium of the TUeV at Munich, 19 
June 1975. 

Fundamentals for calculation are discussed for the elements of 
superheated-steam pipes, and advice for their design is given. 


3594 Experimentelle Bestimmung des raeumlichen Spannungs- 
zustandes eines Reaktordruckbehaeltermodells. (Experimental deter- 
mination of the three-dimensional stress of a reactor pressure vessel 
model). Stoever, R. (Bochum Univ. (Germany, F.R.)). Berlin, Ger- 
many, F.R.; Ernst (1976). 66p. (In German). 

The prestressed-concrete pressure vessel of a nuclear power 
plant was reproduced as a casting resin model scaled down 1:50. The 
manufacturing process of the model and the technique of installing 
the measured-value pick-ups are described in detail. The three- 
dimensional stress from the load event ‘internal pressure’ and the 
associated strains are represented graphically or in tables. 


3595 Flow interruption capability of large valves. Freeman, 
M.L.; Darwish, M. (AMETEK, Inc, Hatfield, PA). JSA (Instrum. 
Soc. Am.) Trans.; 15: No. 4, 329-342(1976). 

Large high pressure piping systems in power, petroleum, and 
chemical plants often require quick shutoff of flow in case of a major 
line rupture caused by fatigue, corrosion, earthquake, or impact from 
other objects. Thus toxic, flammable, and/or radioactive fluid 
escape, and damage to other parts of the system from sudden 
depressurization may be prevented. A typical example is the main 
steam isolation valve function in the secondary heat exchange loop 
of a nuclear power station. Here the flow in 660 to 864 mm (26 to 34 
in.) steam lines, operating at (900 psig) and 575 K (575$degree$F), 
may be stopped with tight shut-off in periods as short as 20 ms in 
case of a guillotine line break. Analysis of the transient flow condi- 
tions during valve closure which allows design of a satisfactory 
valve and also of the plastic strains and deformation of check valve 
parts during these closures. The action of check, ”Y”, ball, and gate 
valves under these conditions are discussed together with principal 
features of check valves designed specifically for this service. 3 refs. 


3596 Needs and directions for improving power plant reliability: 
a turbine manufacturer's view. Elston, C.W. (General Electric Co., 
Schenectady, NY). pp 17p, Paper 8 of In Executive conference on 
improving power plant reliability. Hinsdale, IL; American Nuclear 
Society (1976). 

From Executive conference on improving power plant reli- 
ability; Hot Springs, Virginia, United States of America (USA) (27 
Sep 1976). 

See CONF-7609126—. 

The General Electric approach to improving the reliability of 
steam turbines in fossil-fuel and nuclear plants is described. The 
performance of GE steam turbines is reviewed. 


3597 Process of recovery and reuse of the washing liquids from 
filters. Flynn, G.C. French Patent 2,295,778/A/. 22 Dec 1975. 15p. 
(In French). 

The present invention relates to a backflush procedure intend- 
ed for a repeated recovery and reuse of the liquid used for washing a 
b wagee sd filter. This type of filter is used for purifying the water of 
the steam generator circuit in electric energy generating plants 
equipped with steam turbines. Said ‘pre-layer’ filter can also be 
applied in the auxiliary facilities of electric energy generating plants, 
especially for treating the fuel ponds in nuclear reactors and for 
radioactive waste processing. 


3598 Nuclear power plant. Orlov, V.V.; Rineisky, A.A. 
German(GDR) Patent 116980/A/. 12 Dec 1975. 11p. (In German). 

The invention is aimed at designing a nuclear power plant 
with a heat transfer system which permits an accelerated fuel regen- 
eration maintaining relatively high initial steam values and efficiency 
of the steam power circuit. In case of a plant with three circuits the 
secondary cooling circuit includes a steam generator with preheater, 
evaporator, steam superheater and intermediate steam superheater. 
At the heat supply side the latter is connected with its inlet to the 
outlet of the evaporator and with its outlet to the low-temperature 
side of the secondary circuit. 


3599 Procedure for repairing a heat exchanger. (to Neratoom 
N.V., The Hague (Netherlands)). Netherlands Patent 7,511,726/A/. 
6 Oct 1975. 6p. (In Dutch). 

This patent describes a procedure for repairing a leaking heat 
exchanger, made of a casing that encloses a protracted cavity in 
which a number of separate pipes are arranged for carrying the 
liquid gas or vapor through the exchanger around which the hot 
substances are transported for cooling as in a reactor. 


3600 Mathematical model of removing radioactive iodine from 
the air of atomic power station containment structures by sprays. 
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Stolyarov, B.M.; Vasyukov, M.S. Teploenergetika (Moscow); No. 9, 
49-51(Sep 1975). (In Russian). 

A mathematical model is considered for extracting radioac- 
tive iodine from the atmosphere of an atomic power station after 
coolant yield from the first circuit. Iodine can be removed from the 
air of premises by sprinkler systems. Equations describing changes 
are given in radioactive iodine concentration before and after 
switching on the sprinkler system as well as in absorption of radioac- 
tive iodine by a drop of liquid. For the solution of the problem, 
Laplas transformation is used. The calculation of concentration 
change in time is shown. 


3601 Apparatus for measuring neutron flux distribution within a 
reactor core. Kiguchi, T. (to Hitachi Ltd.). Japanese Patent 1976- 
92,997/A/. 10 Feb 1975. 4p. (In Japanese). 

Object: To measure the neutron flux distribution within a 
reactor core precisely and without effect from local fluctuations in 
output. Structure: The apparatus comprises a plurality of B-ray 
emitters isolated one from another by partition walls capable of 
absorbing f-radiation, said B-ray emitters each having different 
sectional area distributions in the direction of their length, and a 
collector tube accommodating these B-ray emitters. A plurality of 
neutron flux detecting means each having different neutron flux 
detection sensitivity distributions in the direction of their length and 
means for multiplying the specified values of the individual neutron 
flux detecting means by a predetermined constant and adding togeth- 
er the products are provided for carrying out the desired measure- 
ment. 


3602 Anticonvection device for a narrow space comprised be- 
tween two parallel walls. Costes, D. (to CEA, 75 - Paris (France)). 
French Patent 2,300,289/A/. 5 Feb 1975. 12p. (In French). 

The invention relates to an anticonvection device providing 
strong limitations against the convection currents inside a space 
submitted to a vertical thermal gradient and more especially the 
space enclosed between the inner wall of a vessel generally cyclin- 
drical in shape and of vertical axis, intended for a nuclear reactor, 
and the outer wall of a plug fitted together with said vessel. To this 
effect, said device is characterized in that it comprises a packing of a 
material of open porosity and thickness-wise elasticity, in the form of 
threads, fibers, knitted-cloths or sheets separated by distances shorter 
than the thickness of stagnancy under the temperature conditions 
inside said space. 


3603 Technique for purification of liquid alkali metal coolants of 
nuclear reactors. Karabash, A.G.; Kopylov, V.S.; Ivanova, G.V.; 
Lakaev, V.S.; Seliverstov, N.I; Ageev, N.G.; Dmitrieva, I.B.; 
Shumskaia, V.D. USSR Patent 451,128/A/. 25 Nov 1974. 2p. (In 
Russian). 

Alkaline liquid metal coolants in nuclear reactors were fil- 
tered through a porous body in order to remove paraffin and other 
organic and inorganic admixtures. A surface-active sorbent, e.g. 
aluminogel, was used to improve effectiveness of purification. 


3604 Closure system of a vessel made of prestressed concrete. 
Audibert, A. (Societe Generale d’Entreprises (SGE), 75 - Paris 
(France); CEA, 75 - Paris (France)). (to CEA, 75 - Paris (France)). 
French Patent 2,298,745/A/. 11 Jan 1974. 8p. (In French). 

The present invention relates to removable plugs of pres- 
tressed concrete which can be fitted to every type of closed high 
pressure vessels and especially to the cylindrical vessels of nuclear 
reactors. The method involved permits the plug to be fitted to the 
vessel through both radial and axial prestress. In this purpose, said 
invention proposes removable prestress ribs fitted inside sheaths in 
the plug and extending throughout the upper part of the bearing 
surfaces of the plug, said ribs being regularly arranged along the 
generators of an hyperboloid of one sheet. Owing to this important 
feature, that is to say said inclination of the ribs in accordance with 
the generators of said hyperboloid, said rib inclination can be 
changed on requirement for each realization. 


FUEL ELEMENTS 
REFER ALSO TO CITATION(S) 3662 


3605 (AEEW-M—1473) Calculations on the effect of pellet 
filling on the rewetting of overheated nuclear reactor fuel pins. Pear- 
son, K.G.; Loveless, J. (UKAEA Reactor Group, Winfrith. Atomic 
Energy Establishment). Mar 1977. 14p. Dep. NTIS (US Sales Only), 
PC A02/MF AO1. 

Numerical solutions of the rewetting equations are presented 
which show the effect of filler material and gas gap on the rate of 
rewetting of an overheated fuel pin. It is shown that taking the 
presence of the fuel into account can lead to a large reduction in the 
calculated rewetting speed compared with a calculation which ne- 
glects the presence of fuel. The effect is most marked in conditions 
where rewetting speeds tend to be already low, such as at high pin 
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temperatures and low ambient pressure. A comparison is made 
between the predictions of the present method and experimental data 
obtained on zircaloy and stainless steel pins filled with magnesia and 
with boron nitride. In all cases filling the pins produced a large 
reduction in rewetting speed and the agreement between the calcu- 
lated and measured effect was encouraging. It is concluded that the 
presence of the UO: pellet filling should be taken into account when 
calculating rewetting speeds in safety assessments. 


3606 (AEEW-R—1100) Theoretical studies of the influence of 
filler material gas gap and cladding material on rewetting rate of 
nuclear reactor fuel pins. Blackburn, D.; Pearson, K.G.; Shires, G.L. 
(UKAEA Reactor Group, Winfrith. Atomic Energy Establishment). 
Mar 1977. 16p. Dep. NTIS (US Sales Only), PC A02/MF AOl. 

Theoretical studies of the effect of fuel and gas gap on the 
rewetting rate of overheated fuel pins quenched by a falling film of 
water are presented. Two approaches have been made: a finite 
difference technique and an approximate analytical solution. The 
results obtained by the two methods for the case of a uranium- 
dioxide-filled Zircaloy clad fuel pin are in close agreement. The 
paper shows that under high pressure conditions the delaying effect 
of the stored heat within the fuel on the wetting rate is relatively 
small, particularly if a gas gap is present between the clad and the 
fuel. At low pressure conditions, however, the effect of the fuel may 
be very important. Simplification of the analytical solution shows 
that at low wetting rates a constant fractional reduction in wetting 
s may be anticipated the magnitude of which depends only on 
the relative thermal diffusivities and heat capacities of the fuel and 
cladding. 


3607 (JAERI-M—6742) User's guide for FREG-3: a computer 
program to analyze pellet-cladding gap conductance in accordance with 
fuel-rod irradiation history. Harayama, Y.; Izumi, F.; Fujita, M.; 
Ishibashi, A.; Otsubo, N. (Japan Atomic Energy Research Inst., 
Tokyo). Oct 1976. 127p. (In Japanese). Dep. NTIS (US Sales Only), 
PC A07/MF AOl1. 

The present report describes user’s manual for program 
FREG-3, and provides a general description of the program and 
instructions of input/output. FREG-3 estimates the temperature 
distribution in a fuel rod and the stored energy based on the 
distribution. The temperature distribution is calculated in accordance 
with fuel-rod irradiation history. Mechanical properties and models 
in handling specific problems, such as densification and relocation, 
are optional in the program. The options are to be given by key 
word. If appropriate options are selected, the program is used not 
only as a safety evaluation code, but also as a best evaluation code. 


3608 Mixing vane grid spacer. Patterson, J.F.; Galbraith, K.P. 
(to Exxon Nuclear Co., Inc.). US Patent 4,039,379. 2 Aug 1977. 
Filed date 28 Feb 1975. 6p. 

Disclosed is an improved mixing vane grid spacer having 
enhanced flow mixing capability by virtue of mixing vanes being 
positioned at welded intersecting joints of the spacer wherein each 
mixing vane has an opening or window formed therein substantially 
directly over the welded joint to provide improved flow mixing 
capability. Some of the vanes are slotted, depending on their particu- 
lar location in the spacers. The intersecting joints are welded by 
initially providing consumable tabs at and within each window, 
which are consumed during the welding of the spacer joints. 6 
figures. 


3609 Method and apparatus for inspection of nuclear fuel rods. 
by W.J. US Patent 4,039,376. 2 Aug 1977. Filed date 24 Jun 
1974. 10p. 

A method and apparatus are provided for the inspection of 
nuclear fuel rods to detect defects or failures in such rods. Assem- 
blies of fuel rods are immersed in water and means are provided for 
causing a change in the relative pressures in the water and within the 
fuel rod such that fluid is expelled from the rod through any defects 
that may exist. Means are also provided for thereafter vibrating the 
rods to cause additional internal fluid or other material that may be 
trapped in the rod to be expelled. Sensors are provided for detecting 
the emission of bubbles of fluid or other material from the rod and 
for locating the position of the defective rod in the assembly. 5 
figures. 


3610 Device for locating defective fuel. Osborne, R.N. (to Gen- 
eral Electric Co.). US Patent 4,034,599. 12 Jul 1977. Filed date 18 
Jun 1975. 8p. 

A method and apparatus for locating defective nuclear fuel 
elements is disclosed. Fuel elements that are to be tested are enclosed 
in a test chamber, filled with water. Air is pumped or pulled into the 
chamber, entering through a gas sparger at the bottom of the 
chamber and displacing a portion of the water above the fuel 
element. This reduces the pressure in the vessel, forms an air pocket 
above the fuel element and purges the water surrounding the fuel 
element of fission gases released from defective fuel elements. The 
activity of sample gas drawn from the chamber is continuously 
monitored to indicate fission gas content. 
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3611 Radial oxygen distribution in the fuel of irradiated mixed 
oxide fuel elements with different final stoichiometries. Kleykamp, H. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Ma- 
terial- und Festkoerperforschung). J. Nucl. Mater.; 66: No. 3, 292- 
a (In German). 

e radial gradients of the oxygen potential and the oxygen/ 
metal ratio O/M in the fuel of irradiated mixed oxide pins at the end 
of life have been determined from the Mo and MoO: concentrations 
in the metallic and ceramic inclusions. The measurements were 
carried out on uranium-plutonium oxides with different initial stoi- 
chiometries (O/M)o of 1.96, 1.98 and 1.99, resp., after fast neutron 
irradiation under identical conditions. Using the measured overall 
final stoichiometries and the stoichiometry shifts during burnup, the 
initial stoichiometries of the three investigated oxides have been 
recalculated, giving (O-M)o values of 1.961, 1.978, and > 1.985, resp. 


3612 Measurement of the diametral evolution of a fuel element 
during its irradiation. The MEDINA device. Descamps, J.M.; Fau- 
gere, J.L. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France)); Combette, P. (CEA Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France)). J. Nucl. Mater.; 65: No. 1, 61- 
64(Mar 1977). 

From International conference on measurement of irradiation- 
enhanced creep in nuclear materials; Petten, The Netherlands (5 - 6 
May 1976). 

The MEDINA device has been designed for measuring the 
evolution of the profile of a fuel element during irradiation. The 
device comprises mainly a displacement unit which withdraws the 
fuel pin from the reactor core and passes it over electromagnetic 
measuring sensors. The accuracy effectively attained is about +- 1 
fm on a fuel pin diameter of 6.5 mm. A description of the device, 
and the evaluation of one year of operating experience are presented. 


3613 Joint programme of uni-axial creep measurements of HTR 
compacts and matrix material under tensile load at 900°C. Everett, 
M.R. (Organization for Economic Co-Operation and Development, 
Winfrith (UK). High Temperature Reactor Project); Loelgen, R. 
(Commission of the European Communities, Petten (Netherlands). 
Joint Nuclear Research Center); Pott, G. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.)); Thompson, J.M. (Societe Belge 
pour I’Industrie Nucleaire, Brussels). J. Nucl. Mater.; 65: No. 1, 107- 
115(Mar 1977). 

From International conference on measurement of irradiation- 
enhanced creep in nuclear materials; Petten, The Netherlands (5 - 6 
May 1976). 

Three reactor creep machines with continuous in-pile dimen- 
sional measurement were fabricated and irradiated successively in 
the High Flux Reactor (HFR) of the Euratom Joint Nuclear Re- 
search Centre in Petten - Netherlands. Three different types of 
materials, of which two were dummy coated particle compacts and 
one pure matrix material, were tested in these machines. These 
dumbbell shaped material samples were delivered by Belgonucleaire 
S.A. - Brussels, the Kernforschungsanlage Julich and the Dragon 
Project; they were irradiated under constant uni-axial tensile load, at 
a constant temperature of 900°C and up to a peak fast neutron 
fluence of 8.0 x 10?°n.cm~?(DNE). The main objectives of these 
experiments were the determination of the irradiation induced uni- 
axial primary and secondary creep behaviour, and the measurement 
of the creep strain limit of HTR matrix material and compacts. The 
design of these experiments, their irradiation histories and the analy- 
sis of the in-pile measurements are detailed and discussed in the 
paper. 


3614 Design of an irradiation device for the determination of the 
in-pile creep behaviour of Zircaloy cladding tubes under internal and 
external over-pressure, in FRG-2. Ahif, J.; Reymann, A. (Gesellschaft 
fuer Kernenergieverwertung in Schiffbau und Schiffahrt m.b.H., 
Geesthacht-Tesperhude (Germany, F.R.)); Eichhorn, O.; Gaertner, 
M. (Kraftwerk Union A.G., Erlangen (Germany, F.R.)). J. Nucl. 
Mater.; 65: No. 1, 302-306(Mar 1977). 

From International conference on measurement of irradiation- 
enhanced creep in nuclear materials; Petten, The Netherlands (5 
May 1976). 

The dimensional stability of fuel rods in light water reactors is 
influenced by the creep strength of the Zircaloy (Zry) cladding. The 
Gesellschaft fur Kernenergieverwertung in Schiffbau and Schiffahrt 
m.b.H and Kraftwerk Union AG are jointly carrying out irradiation 
experiments in FRG-2, to determine the effect of neutron irradiation 
on the creep behaviour of Zry cladding. In these capsule experi- 
ments specimens can be tested in a helium environment at tempera- 
tures from 280 to 400°C in a fast neutron flux of approx. 5x101%/ 
cm*s under biaxial tensile and compressive stresses from 70 N/mm? 
to 150 N/mm? In the paper the test equipment, the experimental 
techniques and the initial results are described. 


3615 Flow-induced vibrations of fuel rods. Kunze, U. (Ingen- 
ieurhochschule Zittau (German Democratic Republic). Sektion 
Kraftwerksanlagenbau und Energieumwandlung). Kernenergie; 20: 
No. 2, 29-34(Feb 1977). (In German). 
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Methods for determining the spectral density of rod vibra- 
tions are reviewed. The exciting forces are understood to be pressure 
fluctuations due to the turbulence of the fluid flow parallel to the 
axis. The transfer model is based on an expansion of the equation of 
motion in eigenfunctions. 


3616 Models of fission gas behaviour in fast reactor fuels under 
steady state and transient conditions. Hayns, M.R.; Wood, M.H. 
(UKAEA Research Group, Harwell. Atomic Energy Research Es- 
tablishment). J. Nucl. Mater.; 67: No. 1, 155-170(1977). 

Two different physical mechanisms have been used in the past 
as the basis of models describing fission gas release and swelling in 
an operating fast reactor fuel. This has led to confusion in the 
interpretation of experimental data and to a proliferation of appar- 
ently conflicting models. This work aims at resolving some of these 
difficulties and shows clearly that the real situation can only be 
described completely by a model which combines the two basic 
mechanisms, each dominating in a different temperature regime. The 
rate theory is used to describe the nucleation and evolution of the 
fission-gas bubble population. At lower temperatures the model is 
based upon the notion of the random motion of single gas atoms and 
gas bubbles and includes the effects of re-solution and coalescence 
within the bubble population whilst at higher temperatures the 
directed motion of bubbles in a temperature gradient, again including 
re-solution and coalescence, is shown to be the most important 
mechanism. There are further difficulties within each of these over- 
all schemes and in particular the sensitivity of the results of the 
random motion model to the re-solution rate and bubble mobility are 
highlighted. 


3617 Fission product effects in thoria. Leigh, H.D. III. Ken- 
sington, Australia; University of New South Wales (1977). vp. 

Thesis (Ph. D.). 

The aims of this work were: (1) to establish a technique for 
simulating a thoria based nuclear fuel element after high burnup in a 
conceptual heavy water moderated thermal reactor enriched with 
two percent U?**O2, and (2) to determine the effect that solid fission 
products have on the fuel element after a simulated high burn-up. 
Several techniques were employed to this end which involved 
isothermal and non isothermal heating of thoria alone and thoria 
containing fissium under various atmospheres for various times and 
temperatures. X-ray analysis of phases and their structure formed 
under the above conditions were correlated with microstructural 
examinations and physical and electrical property determinations. 
Thoria was shown to accommodate large concentrations of foreign 
oxides in the fluorite structure, the most striking examples being the 
solid solutions developed between thoria and the divalent oxides 
baria and strontia. When all the typical fission products were reacted 
together with thoria, stable zirconate phases were formed as well as 
synthetic pyrochlores in a fluorite matrix. The oxygen partial pres- 
sure above the reacting compositions affected the final phases which 
formed, especially phases involving molybdenum and cerium. Under 
conditions of high thermal gradients the microstructure of the thoria 
compacts were similar to those observed for urania fuel elements 
after burn-up except that columnar grains were not developed. 


3618 FY 1976 operation program of PNC, At. Jpn.; 20: No. 6, 
29-36(Jun 1976). 

The operational program of Power Reactor and Nuclear Fuel 
Development Corporation for FY 1976 is amended as follows. The 
development of power reactors, amounting to 16,368 billion (govern- 
ment subsidy) and 38,829 billion, covers the development of the fast 
breeder reactors, JOYO and MONSU, the development of the ad- 
vanced thermal reactor ATR (heavy water reactor), the operation 
and preparation of equipments and facilities for common purposes, 
and the planning and management of research and development. The 
work on the experimental reactor JOYO will be advanced with the 
continuation of integral performance tests aiming at reaching criti- 
cality by the end of 1976. The sector experiments of the prototype 
reactor core will be carried out in the fast critical assembly (FCA) of 
the Japan Atomic Energy Research Institute (JAERI). PNC plans to 
participate in the BIZET experiment program, designed jointly with 
West Germany and the UK. The criticality of the prototype ATR 
will be attained in 1977. The facilities for plutonium fuel develop- 
ment and fuel material inspection will be introduced. Development 
of nuclear fuel, amounting to 2,303 billion (government subsidy) and 
11,137 billion, covers the oversea surveys, the domestic prospecting 
in the Tohno district, the research at Ningyo-Toge mine, the utiliza- 
tion of plutonium, nuclear fuel cycle, and the development of 
uranium enrichment by centrifuges and cascades. The reprocessing 
of spent fuel amounting to 2,804 billion (government subsidy) and 
13,985 billion, covers the reprocessing facilities and the development 
of techniques. 


3619 Improved fuel rod support means. Smith, B.A.; Brayman, 
K.W.; Pillow, N.W. South African Patent 76/1606/A/. 16 Mar 1976. 
Priority date 1 May 1975, United States of America (USA). 7p. 

A fuel bundle for a nuclear reactor having a plurality of fuel 
rods supported between spaced tie plates, wherein coolant flows 
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through said tie plates and past said fuel rods, characterized by: an 
end plug disposed between an end of each fuel rod and the adjacent 
tie plate, and means defining a passage for the flow of coolant 
through the interface between said end plug and said tie plates to 
minimize crud buildup at said interface. 


3620 Nuclear fuel assembly for irradiation of material test piece. 
Hayashi, K.; Kishi, Y.; Mano, T.; Hayashi, H. (to Power Reactor 
and Nuclear Fuel Development Corp.). Japanese Patent 1976- 
101,695/A/. 5 Mar 1975. 4p. (In Japanese). 

Object: To permit easy handling of a 30-year coupon test 
capsule without disassembling the fuel section by adopting a con- 
struction where fuel and capsule are separated from each other. 
Structure: A capsule guide duct is provided in the center of the fuel 
assembly to form a region spaced from the capsule, said region 
accommodating a capsule which holds the coupon test piece. The 
capsule and guide tube are provided with holes, through which 
primary cooling water is adapted to flow into the capsule. 


3621 System for measuring spacer pin pitch in a nuclear fuel 
assembly. Isono, K.; Tateishi, Y.; Mano, T. (to Power Reactor and 
Nuclear Fuel Development Corp.). Japanese Patent 1976-92,991/A/. 
10 Feb 1975. 4p. (In Japanese). 

Object: To reduce the period for discriminating whether or 
not spacer pin pitch is satisfactory by simultaneously inserting a 
number of reference rods into a nuclear fuel assembly spacer ring 
element of a reactor and arranging them such that they can be 
simultaneously withdrawn to simplify the withdrawing operation. 
Structure: A spacer provided with a ring element which clamps a 
nuclear fuel element is supported on a spacer support with a rod 
secured to the support as a guide and is secured to the support by 
securing means. A vertically movable structure with a reference rod 
provided upright and thru-holes formed in two support plates pro- 
vided in the same row as the spacer ring element is operated by a 
fluid pressure mechanism to simultaneously insert the reference rod 
into the spacer ring element. The reference rod is mounted in 
support plates via ball bearings such that it is slightly movable in the 
horizontal direction, and it is aligned with respect to the core of the 
ring element. The intercore distance of the reference rod is measured 
with the reference rod inserted in the ring element, thereby measur- 
ing the space pin pitch. From the results of measurement, discrimina- 
tion as to whether the spacer is satisfactory or not is made. 


CONTROL SYSTEMS 
REFER ALSO TO CITATION(S) 3725, 3729, 4471 


3622 (CENPD—212(Pt.1)) Instrumentation qualification. Part 
1. Equipment qualification program. (Combustion Engineering, Inc., 
Windsor, Conn. (USA)). Jul 1977. vp. Engineering, Inc., Windsor, 
cr: 


CENPD-212 is a summary of the C-E environmental qualifi- 
cation program utilized to demonstrate the environmental design 
adequacy of the instrumentation and control equipment used in C-E 
supplied Nuclear Steam Supply Systems (NSSS). The report is 
divided into two parts. Part One describes the C-E Environmental 
Qualification Program and contains the equipment environmental 
requirements, a description of the qualification methods, and exam- 
ples of environmental test reports. Part Two lists the specific equip- 
ment by the nuclear station in which it is used, and the equipment 
qualification results are summarized in a standard format to facilitate 
review. The qualification criteria are based on individual contract 
commitments with C-E customers (applicants) and the requirements 
described in IEEE Std 323-1971. 


3623 (CENPD—212(Pt.2)) Instrumentation and controls engi- 
neering. Part 2. Documentation of equipment qualification. (Combus- 
tion Engineering, Inc., Windsor, Conn. (USA)). Jul 1977. vp. Engi- 
neering, Inc., Windsor, CT. 

CENPD-212 is a summary of the C-E environmental qualifi- 
cation program utilized to demonstrate the environmental design 
adequacy of the instrumentation and control equipment used in C-E 
supplied Nuclear Steam Supply Systems (NSSS). The report is 
divided into two parts. Part One describes the C-E Environmental 
Qualification Program, and contains the equipment environmental 
requirements, a description of the qualification methods, and exam- 
ples of environmental test reports. Part Two lists the specific equip- 
ment by the nuclear station in which it is used, and the equipment 
qualification results are summarized in a standard format to facilitate 
review. The qualification criteria are based on individual contract 
commitments with C-E customers (applicants) and the requirements 
described in IEEE Std 323-1971. 


3624 (Juel-Conf—21, pp 109-125) Power plant instrumentation 
and control. Review of performance of electrical control circuitry and 
equipments. Chalam, K.V.; Paranjpe, D.P.; Gupta, S.P.; Ramanan, 
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T.S.V.; Jayaram, B.N. (Tarapur Atomic Power Station (India)). Sep 
1976. 

From 4. Indo-German seminar on operation of nuclear power 
plants; Julich, German, Federal Republic of (F.R. Germany) (29 Jun 
1976). 

In Proceedings of the fourth Indo-German seminar on oper- 
ation of nuclear power plants. Session 2. 

The first part of the paper deals with the general performance 
of the power plant instrumentation and control and the problems 
faced during operation of the station and the steps taken to resolve 
the problems. The second part of the paper covers the extra efforts 
put in to overcome the pollution of external insulation due to salt 
laden winds from the sea coast. Improvements in the logic of the 
circuitry associated with the three emergency diesel generators of 
the power station are also discussed. Failures on the conventional 
equipments like the main generator transformer and the dry type 
load center transformers are also discussed. Failures of penetration 
plugs which are used to take in power and control and other cables 
inside the drywells and the remidial action taken are also discussed. 
The follow up action taken to improve the availability of static 
invertors used for giving power supply for station annunciation and 
reactor safety system power supplies are also discussed. 


3625 (Juel-Conf—21, pp 126-146) Instrumentation and control 
system. A review of design concepts and actual performance. Prabha- 
kar, B.S.; Surendar, C. Sep 1976. 

From 4. Indo-German seminar on operation of nuclear power 
plants; Julich, German, Federal Republic of (F.R. Germany) (29 Jun 
1976). 

In Proceedings of the fourth Indo-German seminar on oper- 
ation of nuclear power plants. Session 2. 

The paper outlines the instrumentation and control system 
concepts adapted for Indian nuclear power reactors of the heavy 
water moderated and pressurised heavy water cooled type. Attempts 
have been made to accommodate maximum utilisation of indigenous 
equipment and to incorporate changes based on the operational 
experience at the Rajasthan Atomic Power Station. 


3626 Shock buffer for nuclear control assembly. Bevilacqua, F. 
(to Combustion Engineering, Inc.). US Patent 4,035,230. 12 Jul 1977. 
Filed date 3 Feb 1975. 10p. 

A shock buffer is provided for the gradual deceleration of a 
rapidly descending control element assembly in a nuclear reactor. 
The interactive buffer components are associated respectively with 
the movable control element assembly and part of the upper guide 
structure independent of and spaced from the fuel assemblies of the 
reactor. 


3627 Control concept and load following behaviour of the THTR 
300 nuclear power station at Uentrop. Friedrich, K. (Fachhochschule 
Frankfurt (Germany, F.R.)); Weicht, U. (Hochtemperatur-Reaktor- 
bau G.m.b.H., Mannheim (Germany, F.R.)). VGB Kraftwerkstech.; 
57: No. 5, 306-315(May 1977). (In German). 

This paper reports on the computer results on the dynamic 
and load following behaviour of the 300 MW THTR nuclear power 
station under construction at Uentrop. In particular the characteris- 
tic dynamic control behaviour of the steam generator, which is 
characterised by its small storage capacity, rapid dynamic behaviour 
in relation to live steam flow and strong internal couplings, is 
illustrated with the aid of step function responses. Finally the control 
concept is explained and the problems with the optimisation of this 
multi-dimensional control system are indicated. The differences from 
a conventional system with a Benson boiler are indicated with the 
aid of calculations carried out on load following behaviour and it is 
also indicated that excellent control behaviour is to be expected from 
the THTR. 


3628 Nuclear reactor control using Walsh function variational 
synthesis. Tzafestas, S. (Univ. of Patras, Greece); Chrysochoides, N. 
Nucl. Sci. Eng.; 62: No. 4, 763-770(Apr 1977). 

The optimal control problem of nuclear reactor systems is 
solved by using the Walsh function variational synthesis technique. 
In this technique, the control input rate is expanded in a Walsh series 
with coefficients to be selected such that a general criterion function- 
al covering all practical situations is optimized. The nuclear reactor 
system is assumed to be in its integral equation form, and the 
nonlinearity due to the product of the reactivity input and the power 
level output is overcome by using in the criterion functional power- 
times-reactivity penalty terms rather than pure reactivity ones. A 
numerical example is presented to illustrate the feasibility of the 
approach. The results are first derived for point reactors and are 
then extended to space-dependent ones. 


3629 Identification of control systems with integral behaviour 
using correlation techniques. Unbehauen, H.; Funk, W. (Bochum 
Univ. (Germany, F.R.). Lehrstuhl fuer Elektrische Steuerung und 
Regelung). Regelungstech. Prozess-Datenverarb.; 25: No. 1, 2-11(Jan 
1977). (In German). 
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The theoretical foundations of the extension of the correlation 
techniques using binary and ternary pseudo-random signals for the 
identification of control systems with integral behaviour are being 
discussed. Two new impulse sequences are developed and applied as 
test signals. The successful application of these identification meth- 
ods will be demonstrated on several industrial plants. 


3630 In-pile system for power distribution control in reactors of 
the Bilibin atomic power station. Andreev, L.G.; Dubovskii, B.G.; 
Zagadkin, V.A. At. Energ. (USSR); 41: No. 5, 354-355(Nov 1976). 
(In Russian). 

Letter-to-the-editor; for English translation see the journal 
Sov. At. Energy. 


3631 Measuring probe for a nuclear reactor. Overhoff, T. (to 
Kernforschungsanlage Juelich G.m.b.H. (Germany, 
German(FRG) Patent 2,462,273/A/. 21 Oct 1976. 15p. (In German). 

A coaxial cable is helically wound into two concentric coils, 
forming the one end of the probe. At the other end of the probe, the 
inner conductor’s ends are wired to the outer conducter’s two 
extremities by a conductor made of a material with low neutron and 
gamma interaction cross-section. The direct current produced by 
this self-powered detector is frequency filtered in order to separate 
the contributions of the neutron induced secondary-electrons from 
the photo-electrons, and from the thermally excited conduction 
electrons. Neutron and gamma fluxes, as well as temperature are 
therefore determined by using a single probe. 


3632 Application of control computer system TESLA RPP-16 in 
the Bohunice nuclear power plant. Spetko, V. (Atomova Elektraren 
Bohunice, Jaslovske Bohunice (Czechoslovakia)). Dechema Monogr.; 
8: No. 3, . 10-13(1976). (In Slovak). 

The reasons are given for the installation of a computer at the 
A-1 nuclear power plant in Czechoslovakia with regard to applied 
research. The configuration, placement, and software of the comput- 
er system is described. The programmes are written in the SAM and 
FORTRAN-IV languages. The knowledge acquired in the course of 
tests and the prospect of the future installation of computer control 
equipment in the A-1 nuclear power plant are described. 


3633 Efficient solution method for optimal control problems in 
nuclear systems. Naser, J.A. II. Berkeley, CA; Univ. of California 
(1976). 213p. University Microfilms Order No. 77-4552. 

Thesis (Ph. D.). 

A computational method is developed to solve systems of 
coupled, ordinary differential equations with mixed boundary condi- 
tions. These systems result from applying the Pontryagin Maximum 
Principle to the state equations and the associated performance index 
describing an optimal control problem. The method, called the 
Modified Tau Method, is an extension of the Lanczos Tau Method 
which finds the solution to a single ordinary differential equation. 
The Modified Tau Method is formulated in a manner which is fully 
automated for computer usage. This method is compared with 
commonly used techniques for optimal control problems such as 
Dynamic Programming and "Shooting’’ methods. The comparisons 
show that the Modified Tau Method requires considerably less 
computer time to achieve high accuracy solutions than do the other 
methods. It also requires less computer space than some of the other 
methods but not all. However, the space requirements are not 
excessive. The Modified Tau Method has a number of inherent 
properties which enhance its usefulness. Of particular interest is its 
ability to do parametric studies varying given boundary conditions 
and/or driving functions while requiring only a minimal amount of 
additional computational effort over solving a single problem. A 
variety of optimal control problems relevant to the nuclear reactor 
field are solved successfully with the Modified Tau Method. The 
control problems include optimization of ways to change neutron 
flux distributions, to reduce xenon poison effects and to find fissile 
fuel distributions. Feedback effects are in some cases included as are 
space-time reactor descriptions. 


3634 Stepped baking motor with variable reluctance. Carlier, J.; 
Dechet, R. (Societe Technique pour l’Energie Atomique (Technica- 
tome), Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). (to CEA, 75 - Paris (France)). French Patent 2,305,883/ 
A/. 25 Mar 1975. 10p. (In French). 

Said stepped braking motor with variable reluctance is char- 
acterized in that it comprises an annular rotor provided with notches 
on each wall and arranged between both an internal and an external 
stator, the walls thereof facing said rotor being provided with 
electromagnetic means working with the corresponding rotor 
notches. The magnetic circuit of said external annular stator consti- 
tutes with the external notches of said rotor the driving circuit of the 
braking motor, and the electromagnetic circuit of said internal 
cylindrical stator constitutes with the inner notches of said rotor the 
braking circuit of the braking motor. Said motor can be applied to 
actuate elements dipped into the fluid of an enclosure of uneasy 
access, and in particular, to actuate the absorbing rods of a nuclear 
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reactor of vertical axis, especially of the pressurized-water type. Said 
device is characterized in that the motor shaft, horizontally arranged 
inside an aperture made in the reactor vessel, is rigidly connected to 
a gear coupled to a rack, said rack being connected through its 
lower end to an absorbing rod and through its upper end to an 
ejection spring. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 5146, 5148, 5194, 5195, 5206, 
5207, 5208, 5215, 5256 


3635 (NEDO—12623) Environmental information report for 
the General Electric Test Reactor. (General Electric Co., Pleasanton, 
Calif. (USA). Vallecitos Nuclear Center). Jul 1976. vp. Electric Co., 
Pleasanton, CA. 

Information is presented concerning the site, the plant, envi- 
ronmental effects of GETR plant operations, environmental effects 
of accidents, effluent monitoring and environmental surveillance 
programs, and regulatory approvals and permits. 


3636 Recent developments in nuclear radiological environmental 
protection. Report about the 12th IRS expert discussions at Cologne. 
Franzen, L.F. (Gesellschaft fuer Reaktorsicherheit m.b.H. (GRS), 
Koeln (Germany, F.R.)). Atomwirtsch., Atomtech.; 22: No. 3, 154- 
155(Mar 1977). (In German). 

From Recent developments in the radiological environmental 
protection in connection with nuclear facilities. IRS experts’ talk 
1976; Koeln, Germany, F.R. (28 - 29 Oct 1976). 

The lectures give information on the large experience gath- 
ered and the safety standard reached today. They also indicate gaps 
in knowledge. 


3637 Environmental aspects of nuclear power stations. Biesold, 
H.; Handge, P.; Meurin, G. (Gesellschaft fuer Reaktorsicherheit 
m.b.H. (GRS), Koeln (Germany, F.R.)). Chem. Ztg.; 101: No. 2, 91- 
100(Feb 1977). (In German). 

The aim of this article is to summarize the environmental 
aspects of nuclear power production in a condensed form and to 
review the potential public health problems. Radioactive material 
discharged to the air and into water may cause an external or 
internal radiation exposure to man. It is shown that the population is 
exposed to ionizing radiation originating from nuclear power plants 
to an extent which is very small compared to the natural back- 
ground. Special attention is given to the use of river water for 
cooling purposes and the resulting heating-up of rivers. The environ- 
mental influence of cooling towers is restricted to the immediate 
vicinity of the site. - On the basis of this review it can be stated that, 
compared to other industries, nuclear power plants have only a small 
impact on the environment. 


3638 Decommissioning of the CANDU—PHW reactor. Uns- 
worth, G.N. Chalk River, Ont.; Atomic Energy of Canada Ltd. 
(1977). 77p. 

Results are presented of a study of various aspects of decom- 
missioning of reactors. The study places in perspective the size of the 
job, the hazards involved, the cost, and the environmental impact. 
The three internationally agreed “stages” of decommissioning, 
namely, mothballing, entombment, and dismantling are defined and 
discussed. Single unit 600 MW(e) CANDU is chosen as the type of 
reactor on which the discussion is focussed but the conclusions 
reached provide a basis for judgement of the costs and problems 
associated with decommissioning reactors of other sizes and types. 


3639 Statements on problems of nuclear power. The Brian Flow- 
ers report. Danzmann, H.J. (Institut fuer Reaktorsicherheit der Tech- 
nischen Ueberwachungs-Vereine e.V., Koeln (Germany, F.R.)). IRS 
Mitt.; No. 4, 30-32(Dec 1976). (In German). 

4 refs. 

"Nuclear Power and the Environment’ (1976), the report of 
the environment commission which was elaborated in the course of 2 
1/2 years is nearly an educational compendium which explains 
radioactivity and nuclear energy beginning from their fundamentals, 
elucidates the fuel cycle, introduces fission and fusion technologies 
and points out international and national control mechanisms and 
deals in separate chapters with problems of reactor safety and site 
selection, safety measures against plutonium, handling of radioactive 
waste products, energy planning, effects of nuclear energy on the 
environment, and the attitudes of people towards it. In the last 
chapter of the report the author draws conclusions from the explana- 
tions and gives 50 recommendations for the different problems. The 
latter show the ambiguity of the statements. The approval of nuclear 
energy is contrasted with the disapproval of nuclear energy in larger 
dimensions, the approval of a fast-breeder-demonstration plant is 
contrasted with disapproval of breeder-systems. 
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3640 Energy supply and environmental protection as conflicting 
targets. Maier, G. Bulg. J. Phys.; 26: No. 1, 67-74(Mar 1976). (In 


ones 

e conflict between sufficient energy supply and efficient 
environmental protection is didactically analysed as a complex of 
topics for the political education. Education principles and sequen- 
cies basing on opinions of supporters and opponents of nuclear 
energy are shown. Aims of education are briefly shown with the 
examples of the energy supply of the FRG and the energy problems 
of Europe. 


SITING 
REFER ALSO TO CITATION(S) 5380 


3641 (PB—268486) Early site review report for the Sundesert 
site, San Diego Gas and Electric Company. Project No. 558. Supple- 
ment No. 1. (Nuclear Regulatory Commission, Washington, D.C. 
(USA). Office of Nuclear Reactor Regulation). 16 Jun 1977. 16p. 
(NUREG—0171-Suppl-1). NTIS PC A02/MF AO1. 

The San Diego Gas and Electric Company filed an Early Site 
Review Report with the U.S. Nuclear Regulatory Commission for 
the proposed Sundesert Site. The proposed site is located in River- 
side County, State of California, approximately sixteen miles south- 
west of the town of Blythe, California. The original report, issued in 
February 1977 summarises the results of technical evaluation of the 
suitability of the proposed site for a nuclear power plant and 
delineates the scope of the technical matters considered in evaluating 
the suitability of the site. This report, Supplement No. 1, appends the 
Report by the Advisory Committee on Reactor Safeguards and 
addresses the comments made by the Committee regarding its 
review of the Sundesert Site. 


3642 (SWECO—7501-NP-A) Two-dimensional coastal storm 
surge model. Chang, Y.C.; Tsai, Y.J.; Kaylor, F.B.; Jacobs, S.B. 
(Stone and Webster Engineering Corp., Boston, Mass. (USA)). Jul 
1977. vp. and Webster Engineering Corp., Boston, MA. 

A two dimensional, time dependent, finite difference storm 
surge model for evaluating flood levels at coastal and offshore sites is 
described. It is a generalized model for analyzing storm surge in a 
manner acceptable under the Standard Format and Content of 
Safety Evaluation Reports for Nuclear Power Plants (R.G. 1.70), 
and Design Basis Floods For Nuclear Power Plants (R.G. 1.59). The 
proposed SWECO two dimensional model represents an advance in 
the state-of-the-art which attempts to account for the non-linear 
effects of storms on water bodies adjacent to shorelines of complex 
geometry. 


3643 Instrumentation programs for nuclear power-plant sites. 
Allen, J.M. (Arizona Public Service Co., Phoenix); Karner, D.B. 
Nucl. Saf.; 18: No. 5, 617-624(1977). 

ypical instrumentation programs to determine the suitability 
of a proposed nuclear power-plant site are described. An overview 
of regulatory requirements is presented, along with a brief discussion 
of typical meteorological, seismological, geological, radiological, 
and sewage-effluent monitoring systems. The discussion defines the 
various parameters that must be measured and describes the typical 
sensors, transducers, and instrumentation used. Problems presented 
by a remote desert site, such as one located in the arid southwestern 
United States, are also discussed. 


RADIOACTIVE EFFLUENTS 


3644 (Juel—1381) Dose factors to calculate the radiation expo- 
sure due to radioactive waste air from nuclear facilities. Brenk, H.D.; 
Vogt, K.J. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Zentralabteilung Strahlenschutz; Technische Hochschule 
Aachen (Germany, F.R.). Lehrstuhl fuer Reaktortechnik). Jan 1977. 
42p. (In German). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

An evaluation of the environmental impact of nuclear plants 
according to paragraph 45 of the Radiation Protection Directive of 
the Federal Republic of Germany requires the calculation of dose 
conversion factors indicating the correlation between the contami- 
nated medium and individual radiation exposure. The present study 
is to be conceived as a contribution to discussion on this subject. For 
the determination of radiation exposure caused by the waste air of 
nuclear plants, models are being specified for computing the dose 
conversion factors for the external exposure pathways of B-submer- 
sion, y-submersion and ‘y-radiation from contaminated ground as 
well as the internal exposure pathways of inhalation and ingestion, 
which further elaborate and improve the models previously applied, 
especially as far as the ingestion pathway is concerned, which 
distinguishes between 6 major food categories. The computer models 
are applied to those radionuclides which are significant for nuclear 
emitters, in particular nuclear light-water power stations. The results 
obtained for the individual exposure pathways and affected organs 
are specified in the form of tables. For this purpose, calculations 
were first of all carried out for the so-called ‘reference man’. The 
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results can be transferred to population groups with different con- 
sumption habits (e.g. vegetarians) by the application of correction 
factors. The models are capable of being extended with a view to 
covering other age groups. 


3645 (KFK—2375, pp 172-176) Investigation of the long-term 
radiological environmental impact caused by an accumulation of nucle- 
ar facilities. Bayer, A.; Kalckbrenner, R.; Lorenz, G.; Schueckler, 
M. (Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 
Neutronenphysik und Reaktortechnik). Nov 1976. (In German). 

In First semiannual report 1976. 

Some modifications of the program system of the atmospheric 
transport were introduced and the model of the hydrospheric trans- 
port completed. Some more partial results are obtained. Within an 
investigation about the release of activation products, particular 
emphasis was laid upon C-14. 


3646 (KFK—2375, pp 177-196) Separation of krypton and 
xenon from the offgas of nuclear facilities. Ammon, R. V.; Wein- 
laender, W. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Inst. fuer Heisse Chemie); Hutter, E.; Neffe, G.; Pfeiffer, W. (Kern- 
forschungszentrum Karlsruhe (Germany, F.R.). Abt. Reaktorbetrieb 
und Technik); Leichsenring, C.H. (Kernforschungszentrum Karls- 
ruhe (Germany, F.R.). Projekt Nukleare Sicherheit). Nov 1976. (In 
German). 

In First semiannual report 1976. 

The calculation of the concentration profiles to be expected 
of the gas components in the first column indicates a decontamina- 
tion factor of Kr/Xe from the carrier gas Nz of > 10* at the column 
head, whereas the rare gases are concentrated in the bottom and the 
lowest stages of the column. The time dependent concentration 
profiles of the components in the column were also calculated. The 
data obtained for the steady state were verified by the results of the 
statistical mode of calculation. Results of the laboratory studies: If 
the surface of the Ru-catalyst is partially loaded with TBP or Js 
before the test, its activity towards the NO-reduction remains almost 
unchanged. The same effect is observed upon a continuous dosage of 
J2 to the gas-stream. However, the specificity of the catalyst towards 
the formation of Nz as end-product decreases substantially: an in- 
creasing coverage of the catalyst surface with HJ (formed by cata- 
lytic reduction of Jz with He) results in an increasing formation of 
NHs. High temperature tests carried out up to 1,000°C during 
several days resulted in a decrease of the catalyst activity causing the 
temperature at which the reaction starts to rise by about 100°C. The 
absorption of NO on molecular sieves Linde 5A is very poor 
(dynamic adsorption coefficient K = 50 Nml/g at 20°C). Thus, this 
gas is hardly to be separated by adsorptive methods. 


3647 (PB—264605) Radioactive materials released from nuclear 
power plants (1975). (Nuclear Regulatory Commission, Washington, 
D.C. (USA). Office of Management Information and Program Con- 
trol). 1977. 169p. (NUREG—0218). NTIS PC A08/MF AO1. 

Measured rejeases of radioactive materials in airborne and 
liquid effluents during 1975 have been summarized. Data on solid 
waste shipments as well as selected operating information has been 
included. This report supplements earlier annual reports issued by 
the former Atomic Energy Commission and the Nuclear Regulatory 
Commission. The 1975 release data are compared with previous year 
releases in tabular form. Data covering specific radionuclides are 
summarized. 


3648 (STH—9/76) Surveillance of radionuclides realeased from 
nuclear power plants. Schwibach, J.; Bretschneider, J.; Gadow, A. 
von; Haubelt, R.; Huber, O.; Riedel, H.; Winkelmann, I. (Bundesge- 
sundheitsamt, Berlin (Germany, F.R.). Inst. fuer Strahlenhygiene). 
Nov 1976. 102p. Dep. NTIS (US Sales Only), PC A06/MF AOI. 

The nature and the amount of radionuclides released from 
nuclear power plants, methods of monitoring the gaseous and liquid 
effluents as well as in the environment, and the calculation of the 
potential radiation exposure of the public are discussed. Because of 
recent studies and new guides for monitoring more data on releases 
of the individual radionuclides are now available. Radiation exposure 
of the public may be reported with more credibility if all the 
individual radionuclides which may contribute significantly are mea- 
sured in the effluents on a regular basis. In general, emission control 
will offer more protection to the public than reliance on environ- 
mental measurements only. 


3649 (STH—15/76) Studies on the exposure pathway-air-grass- 
cow-milk for radioiodine due to release during normal operation from 
the Gundremmingen nuclear power station in 1975. Riedel, H.; von 
Gadow, A. (Bundesgesundheitsamt, Neuherberg/Muenchen (Ger- 
many, F.R.). Inst. fuer Strahlenhygiene). Dec 1976. 38p. (In 
German). Dep. NTIS (US Sales Only), PC A03/MF AOl. 

The environmental aspects involved in the transport of '*"I 
are reviewed by means of calculation and measurement. On the basis 
of the release of "I in airborne effluent from the plant during the 
grazing season 1975 and the dispersion factors and the air-milk- 
transfer-factor (including the ingestion factor of 8.8 x 105rem x m*/ 
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Ci x s) the thyroid dose to the ‘critical infant’ has been calculated. 
The actual '*'I content in milk has been measured. Weekly environ- 
mental samples - 5 liters - have been taken. From the discharge via 
stack of 60 mCi of '"I a value of 6.2 pCi/I has been calculated. The 
measurements showed no *'J comcentrations in milk higher than 
0.54 pCi/1 (3 sigma-detection limit) and 0.18 pCi/I (1 sigma-detection 
limit). These differences lead to the conclusion that either the 
ecological models in use today or the assumption that all the Iodine 
is elemental, overestimate the ingestion dose-factors and with this 
the radiation exposure to the thyroid of an infant. Similar differences 
between calculation and measurement were found at other nuclear 
power plants. 


3650 Fission gas separation during reprocessing assisted by 
evaporation equilibrium data of nitrogen/argon, nitrogen/krypton and 
krypton/xenon systems. Mastera, S.; Bohnenstingl, J.; Laser, M.; 
Merz, E. (Kernforschungsanlage, Juelich, Ger.). Brennst.-Waerme- 
Kraft; 29: No. 5, 214-217(May 1977). (In German). 

The rare-gas isotopes krypton and xenon which are formed as 
byproducts of nuclear fission and developed on re-processing, enter 
the waste gases and have to be separated by cryogenic methods in 
order to reduce the radiologic loading of environments and similar 
effects. For this purpose it is necessary to know the liquidus lines and 
equilibrium data of these materials. The article describes how to 
determine these characteristic values. 9 refs. 


3651 Allgemeine Berechnungsgrundlagen fuer die Bestimmung 
der Strahlenexposition durch radioaktive Einleitungen in Oberflae- 
chengewaesser. T. 1. Fliessgewaesser. (General fundamentals of calcu- 
lation for determining the radiation exposure due to radioactive dis- 
charge into surface waters. I. Flowing waters). Koeln, Germany, F.R.; 
GRS (Jan 1977). 60p. (In German). 

The paper describes a mathematical model for estimating the 
internal radiation exposure via different exposure pathways through 
radioactive discharges from nuclear facilities (paragraph 45, rad. 
prot. law) into rivers. The connections between the compartments of 
an ecological system are shown in their main types. Not all exposure 
pathways described are relevant for all cases; the experts have to 
carry out the evaluation using their knowledge of the local circum- 
stances. The model is only valid for running waters above the tidal 
limit with the plant operating according to the rules. 


3652 Active carbon adsorption tower for rare gas hold-up 
system. Tsuruoka, R. (to Hitachi . Japanese Patent 1976-91,500/ 
A/. 10 Feb 1975. 5p. (In Japanese). 

Object: To hold the rare gas holding capacity of active 
carbon constant irrespective of the temperature of the absorption 
tower surrounding while preventing radioactive contamination of 
the environment even when the absorption tower is damaged by 
external causes. Structure: The absorption tower comprises an outer 
container having a gas discharge outlet formed at the bottom and an 
inner container accommodated within the outer container via a 
support, with a vacant space formed between both the containers. 
The inner container is provided with an upper opening and a lower 
exhaust gas inlet and is also filled with active carbon. The exhaust 
gas flowing from the inlet passes through the active carbon layer, 
proceeds from the top opening into the vacant space, and then 
descends within the vacant space along the outer periphery of the 
inner container and is discharged from the discharge outlet. At this 
time, the inner container is held at a predetermined temperature by 
the gas descending within the vacant space. 


3653 Apparatus for removing radioactive iodine. Utamura, M.; 
Inoue, H.; Kawabe, R. (to Hitachi Ltd.). Japanese Patent 1976- 
91 499/A/. 10 Feb 1975. 4p. (In Japanese). 

Object: To promptly remove radioactive iodine filling a 
drywell at the time of a coolant loss accident in a boiling water type 
reactor. Structure: In a primary container consisting of drywell and 
a pressure regulating chamber, a blower and a pressure difference 
detector are connected between the drywell and pressure regulating 
chamber. With the operation of the pressure difference detector the 
blower is immediately driven to forcibly reduce pressure in the 
pressure regulating chamber. In this way, radioactive iodine floating 
within the drywell is quickly dissolved in the water of a pressure 
regulation pool to thereby remove radioactive iodine from the 
drywell. 


CHEMICAL AND THERMAL EFFLUENTS 


3654 (KFK—2375, pp 197-201) Environmental impact of cool- 
ing towers of large nuclear power plants. Nester, K. (Kernforschungs- 
zentrum Karlsruhe (Germany, F.R.). Abt. Strahlenschutz und 
cherheit). Nov 1976. (In German). 

In First semiannual report 1976. 

Because of the changes in the numerical part, WALKUERE, 
now calculates about 30% faster than before. The differences in 
turbulence within and outside the plume of a cooling tower have 
been taken into account more accurately by the introduction of a 
three-dimensional field for the diffusion parameters. First superposi- 
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tion calculations have shown that even in cases where the visible 
plume combines after 200 m, the influence of the individual cooling 
tower plumes can still be pinpointed accurately after a distance of 3 
km from the sources. 


3655 Hatsudensho onsui riyo yogyo no genjo. (Present status of 
fish culture using warm waste water from power plants). Tokyo, 
Japan; Thermal Aquaculture Development Society (1976). 41p. (In 
ae 

e research of fish culture using warm waste water from 
power stations in Japan has history of over ten years. It is being 
gradually commercialized, bvt still various problems remain. Among 
the fish culture activities, those related to nuclear power generation 
are described as follows: Tokai ponds of Warm Water Fish Culture 
Development Society of Japan (culturing crimson sea bream, ear 
shell, flatfish, prawn, and eel); Fukui Prefectural Fisheries Experi- 
mental Station (culturing sweetfish and young yellowtail); and, 
Warm Water Utilization Center of Shizuoka Prefecture (culturing 
ear shell). 


3656 Cooling-water discharges in Sweden, studies in models and 
prototype. Ehlin, U. (Swed Meteorol and Hydrol Inst). Trib. CEBE- 
DEAU; 29: No. 393-394, 302-308(1976). 

Thermal pollution from nuclear power plants is considered. 
Results of continuous monitoring and investigations lead to calibra- 
tion of a hydraulic model of site selection for thermal discharges. A 
numerical model is developed for a buoyant cooling water plume. 5 
refs. 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 3391, 3635, 3711, 3717, 3718, 
3784, 3807, 3808, 3809, 3810, 3811, 3812 


3657 (CONF-761001—P4, pp 2077-2086) Experimental investi- 
gations on the compatibility of a SNR-type corium with graphite. 
Peehs, M. (Kraftwerk Union AG, Erlangen, Ger.); Friedrich, H.J.; 
Heuvel, H.J. 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

Tests on the compatibility between UO,-pellets, UO2/stainless 
steel mixtures (70 w/o UOz, 30 w/o SS) and graphite were carried 
out at 1600, 2000, and 2400°C. The test duration was 0.5 h. UO»- 
pellets are only completely converted to carbides at 2400°C, when 
liquid U-carbide phases occur. In the presence of SS the liquefaction 
temperature was lowered to 2000°C. The conversion rates in the 
case of UO,-liquefaction as indicated by the corresponding CO- 
generation are high. The interactions are completed within a quarter 
of an hour. Apart from the release of O in the form of CO, the pick- 
up of C and the evaporation losses at the highest temperatures no 
significant changes in the chemical composition could be found. Post 
melting analyses by microsections, microprobe and X-ray investiga- 
tions detected UFeC2-phases and carbides from the M7Cs3-type to- 
gether with austenite. A thermodynamic evaluation revealed that the 
C-activity of the melts after UO2-liquefaction is nearly 1. 


3658 (CONF-761001—P4, pp 2095-2104) Studies on molten 
fuel-concrete interactions. Muir, J.F.; Powers, D.A.; Dahlgren, D.A. 
(Sandia Labs., Albuquerque, NM). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

An ongoing experimental investigation of the phenomena 
associated with contact between molten, reactor core materials and 
structural concrete is described. The program uses prototypic light 
water reactor materials to qualitatively define aspects of the melt- 
concrete system which are pertinent to questions of nuclear reactor 
safety. Major elements of the program include exposure of calcare- 
ous and basaltic concrete to high heat fluxes on one surface and the 
deposition of prototypic melts into crucibles of these same concrete 
materials. Early results of the program are presented which demon- 
strate the rate and mechanism of concrete erosion under thermal 
attack and qualitatively describe gas evolution and concrete behav- 
ior when in contact with high-temperature melts. 


3659 (EUR—5700) High flux materials testing reactor HFR 
Petten. Characteristics of facilities and standard irradiation devices 
(Edition 1976-1977). Roettger, H.; Tas, A.; van der Werve, H.; von 
der Hardt, P.; Zijp, W.L. (Commission of the European Communi- 
ties, Petten (Netherlands). Joint Nuclear Research Center). 1976. 
83p. - NTIS (US Sales Only), PC AOS/MF AO1. 

or the HFR materials testing reactor with the new Central 


Core Reactor Top Lid and a new core configuration containing 
boron as burnable poison in the side plates of the fuel elements some 
characteristic information is presented. Besides the nuclear data for 
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the experimental positions, short descriptions are given of the most 
important standard facilities for material irradiations and radionu- 
clide production. The information presented refers to a core type 
which has been operational since August 1976. 


3660 (FEI—502) Physical parameters of a research reactor with 
a reflector out of various materials. Antonova, V.N.; Bykovskii, V.S.; 
Zolotov, A.F.; Koloskov, N.A.; Lantsov, M.N.; Orekhov, V.L; 
Chuikov, M.I. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1974. 
13p. (In Russian). Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

Calculated and experimental data on research reactor physical 
parameters as functions of the reflector thickness were presented. 
The studies were carried out on a module of a sectional reactor. The 
following characteristics were measured and calculated: reactivity 
margins and critical fuel concentration, power density and the 
maximum-to-average power ratio for the core, spectral characteris- 
tics of the core and fast neutron fluxes distribution on the reflector 
pile. The results obtained allow the following conclusions to be 
made. The use of nonmoderating materials for reflectors results in 
considerable flattening of the power density distribution over the 
core. Provided that the thermal channel is in the centre of the 
reactor core, the power of the pile assembly increases in proportion 
to the increase in power level in the reactor centre. In case the 
metal-to-moderator volume ratio increases from 0.5 to 0.993 the 
neutron flux is about 20% higher, and the non uniform radial power 
density distribution decreases simultaneously from 1.35 to 1.25 in the 
core with an aluminium reflector and from 1.26 to 1.17 in the core 
with a steel one. 


3661 (HEDL-TI—75002-6) FSAR amendment 6: conversion 
from mobiltherm to water-glycol. (Hanford Engineering Develop- 
ment Lab., Richland, Wash. (USA)). May 1977. Contract EY-76-C- 
14-2170. 126p. . 

Information is presented concerning the use of water-glycol 
mixtures in secondary coolant systems of the FFTF reactor. 


3662 (HEDL-TME—77-55) O/M stability in mixed oxide fuel 
pins. Gottschalk, G. (Hanford Engineering Development Lab., Rich- 
land, Wash. (USA)). Aug 1977. Contract EY-76-C-14-2170. 23p. 
Dep. NTIS, PC A02/MF AOl1. 

Mixed Oxide fuel pellets have been analyzed for change in 
oxygen to metal ratio following extended storage in FFTF fuel pins. 


3663 (IEA—456) Flux measurements of thermal and fast neu- 
trons at locations available for sample irradiation in the TEAR-1 
facility. Renner, C.; Dias, M.S.; Ortega, A. (Instituto de Energia 
Atomica, Sao Paulo (Brazil). Divisao de Fisica Nuclear). Dec 1976. 
llp. Dep. NTIS (US Sales Only), PC A02/MF AO1. 

The value of fast and thermal neutron flux at several points 
that are offered for irradiation of samples in the IEAR-1 reactor are 
reported. The measurements were made by the activation foil tech- 
nique and it was employed gold for the determination of thermal 
neutron flux and aluminum for fast neutron. 


3664 Elimination of flow-rate fluctuations in the core of the 
FRJ-2 research reactor and its usefulness for reactor operation. 
Wolters, J.; Nickel, M. (Kernforschungsanlage, Juelich, Ger.). Nucl. 
Technol.; 34: No. 3, 369-375(Aug 1977). 

Certain fuel element positions of the FRJ-2 research reactor 
at the Nuclear Research Center, Juelich, exhibited violent flow-rate 
fluctuations. These were caused by periodic vortices that were 
formed directly below the inlets of the nozzle seats in the core grid 
plate at the positions in question. The shallow plenum and multiple 
inlet pipes through which the water is fed to the plenum were 
identified as the causes of the vortex formation. To eliminate the 
vortex formation, flow splitters of a "star’-shaped section were 
installed in the grid plate nozzles. In this manner, it was possible to 
prevent the fluctuations and utilize the available flow margin for an 
increased reactor output. 


3665 Dounreay fast-reactor uniaxial creep-measuring machine. 
Scott, F. (UKAEA Research Group, Harwell. Atomic Energy Re- 
search Establishment). J. Nucl. Mater.; 65: No. 1, 313-328(Mar 1977). 

From International conference on measurement of irradiation- 
enhanced creep in nuclear materials; Petten, The Netherlands (5 
May 1976). 

The measuring, loading, and temperature design principles 
are explained, followed by an account of the test-and-commission 
programme carried out on key components and the assembled creep 
machine during manufacture. This is followed by a description of the 
instrumentation used to control and record experimental require- 
ments and results. The paper then discusses tests which are carried 
out to prove the systems under reactor-environment conditions. The 
paper concludes with a description of the specimen-load/unloading 
procedure carried out during reactor shutdown, and briefly on the 
apparatus used to record specimen dimensions before and after tests 
in the creep machine. 
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3666 Neutron beam facility of the Forschungs- und Messreaktor 
Braunschweig. Kluge, H.; Knauf, K. PTB Mitt.; 87: No. 1, 38-41(Feb 
1977). (In German). 

For calibration of neutron detectors and -dosimeters with 
thermal neutrons, a neutron beam facility was developed and in- 
stalled at the Forschungs- und Messreaktor Braunschweig (FMRB). 
The collimator system and the measurements concerning the proper- 
ties of the beam are described. 


3667 Unfolding of fast neutron spectrum from foil activation 
data for PURNIMA. Joneja, O.P.; Ramakrishna, D.V.S.; Navalkar, 
M.P. (Bhabha Atomic Research Centre, Bombay (India). Neutron 
Physics Section). Atomkernenergie; 30: No. 1, 45-46(1977). 

Various methods of unfolding of neutron spectrum from 
activation data have been developed at Trombay. These methods 
along with the cross-section set for activation detectors have been 
tested with the known spectra in connection with the International 
Intercomparison of Neutron Spectra Evaluation Methods conducted 
by IAEA. Based on such methods, fast neutron spectrum for PUR- 
NIMA, a zero-energy fast critical facility, has been determined from 
the activation data. The present paper gives the method of analysis 
and the results of measurement of the fast neutron spectrum for 
PURNIMA. 


3668 Calculation method for approximation of discrete measure- 
ments of power distribution in power reactors. Emel’yanov, I.Ya.; 
Postnikov, V.V.; Yurkin, G.V. At. Energ. (USSR); 41: No. 5, 299- 
303(Nov 1976). (In Russian). 

For English translation see the journal Sov. At. Energy. 

A physical calculation approximation of discrete measure- 
ments of power disturbtion in a nuclear reactor is described. The 
approximation involves the least square method in adjusting the 
initial reactor physical constants. The results of the approximation 
for the uranium-graphite reactor are presented. The approximation 
results are shown to be sufficiently stable with respect to random 
errors of distribution measurements; the approximation mean square 
error does not exceed 3-4%. 


3669 In core temperature measurements of ET-RR-1 Fuel ele- 
ments. Zaki, G.M.; Mina, A.R. (Atomic Energy Establishment, 
Inshas (Egypt). Reactor and Neutron Physics Dept.). Arab J. Nucl. 
Sci. Appl.; 9: No. 1, 41-53(Jan 1976). 

This paper presents results of in-core temperature measure- 
ments of 10% enriched UO fuel rods. The tests were performed in 
the ET-RR-1 which is a WWRS (Water cooled, Water moderated 
Reactor System) 2 MW research reactor for steady state, natural and 
forced convection flow. Two fuel rods instrumented with 7 thermo- 
couples installed in the cladding were placed in a 16 fuel rods 
assembly along with two thermocouples to measure the inlet and 
outlet coolant temperatures. This instrumented assembly was placed 
in different core positions and the temperatures were measured for 
reactor powers 500, 1000, 1500 and 2000 KW. The effect of power 
level, radial and axial neutron flux distribution and coolant inlet 
temperature on cladding surface temperature are well delineated in 
the present results. Slow transient response for cladding surface and 
cooling water temperatures as subjected to gradual or sudden power 
tripping are presented. Comparison of the present data with mea- 
surements performed in similar reactors confirms the suggested 
thermocouples fixation technique for measuring the fuel rod tem- 
perature. 


3670 Operational experiences of YAYOI. Wakabayashi, H.; 
Saito, I.; Furuhashi, A.; An, S.; Tamura, T. (Tokyo Univ. (Japan). 
Nuclear Engineering Research Lab.). pp 131-156 of In Proceedings 
of US/Japan seminar on fast pulse reactors. Long, R.L. (ed.) (New 
Mexico Univ., Albuquerque (USA)); An, S.; Wakabayashi, H. (eds.) 
Tokai, Ibaraki, Japan; Tokyo Univ. Nuclear Engineering Research 
Lab. (1976). 

From US/Japan seminar on fast pulse reactors; Tokai, Ibar- 
aki, Japan (19 Jan 1976). 

Operational experiences of YAYOI obtained when it was 
tested dynamically between delayed and prompt critical conditions 
and over super critical conditions are described. More significant 
effect of rod interaction between shim safety rod and regulating rod 
was observed than that of the change of delayed neutron parameters 
for various pile oscillator elements and their positions showing little 
effect on the calibration curve of the regulating rod. 


3671 Application of a coupled neutronic thermomechanical 
theory to dynamic analysis of fast burst reactor. Akiyama, M.; Miya, 
K.; An, S. (Tokyo Univ. (Japan). Nuclear Engineering Research 
Lab.). pp 287-308 of In Proceedings of US/Japan seminar on fast 
pulse reactors. Long, R.L. (ed.) (New Mexico Univ., Albuquerque 
(USA)); An, Shigehiro; Wakabayashi, Hiroaki (eds.). Tokai, Ibaraki, 
Japan; Tokyo Univ. Nuclear Engineering Research Lab. (1976). 

From US/Japan seminar on fast pulse reactors; Tokai, Ibar- 
aki, Japan (19 Jan 1976). 

In order to analyze the effect of the vibration of fuel of fast 
burst reactors in pulse operation, the neutronic thermomechanical 
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code named AIRER-MOVRAN was made by coupling the one 
point nuclear dynamic analysis code AIREK and the two dimension- 
al thermomechanical analysis code MOVRAN which is axisymme- 
tric. The code AIREK-PUL has been prepared for the kinetic 
calculation for the fast reactors periodically pulsed by reactivity 
variation, and the code AIREK-PUL-YAYOI is the improved one 
by the addition of the effect of temperature feed back to the 
reactivity calculation term. The code MOVRAN solves the equation 
of motion and the heat transfer in the fuel is here neglected. 
Calculation was performed by using the AIREK-MOVRAN and tie 
AIREK for the A-fuel of the care assembly of YAYOI. The nuclear 
effect caused by fuel vibration has been investigated by comparing 
the numerical results with both codes. 


3672 Shell-type building for MARIA reactor. Ablewicz, Z. 
(Biuro Studiow i Projektow ‘Energoprojekt’, Warsaw (Poland)). 
Przem. Chem.; 46: No. 2, 71-74(1974). (In Polish). 

Short technical characteristic of MARIA reactor and 
reactor’s shell building is given. The analysis of the design project is 
done. The realization of the project is described. 


PROPULSION REACTORS 
REFER ALSO TO CITATION(S) 2856 


3673 (GKSS—76/E/53) Inspection of the fuel elements of the 
second core of the NS OTTO HAHN after the first cycle. Wilhelm, 
H. (Gesellschaft fuer Kernenergieverwertung in Schiffbau und 
Schiffahrt m.b.H., Geesthacht-Tesperhude (Germany, F.R.). Inst. 
fuer Werkstofftechnologie und Chemie). 1976. 57p. (In German). 
Dep. NTIS (US Sales Only), PC A04/MF AO1. 

The first cycle of the second core of the FDR was terminated 
at the end of 1975. Before refuelling, the fuel elements remaining in 
the core have been optically inspected in order to localize possibly 
damaged fuel rods and to get an idea of the general state of the fuel. 
This inspection also included those rods per element which, on start- 
up of the reactor, will be subjected to a large power ramp. No 
failures were observed on inspecting the elements remaining in the 
core. However, two fuel rods of the test elements provided with 
instruments showed heavy crack damage when inspected in the hot 
cells. The reports of the underwater inspection and a representative 
part of the photographs are included. 


3674 (GKSS—76/E/57) Examinations on a burned-up fuel ele- 
ment from the first core of the OTTO HAHN. Greim, L.; Schmelzer, 
F.; Spalthoff, W. (Gesellschaft fuer Kernenergieverwertung in 
Schiffbau und Schiffahrt m.b.H., Geesthacht-Tesperhude (Germany, 
F.R.)). 1976. 19p. (In German). Dep. NTIS (US Sales Only), PC 
A02/MF AO1. 

The report describes examinations on a high-load fuel element 
from the first core. They include optical inspection and breakdown 
of the element as well as neutron radiography, gamma scanning, 
measuring of dimensions, eddy current testing, fusion gas analysis, 
and microsection examination of the rods. The most important 
results are: no leaky rods and also no indications of stress corrosion 
on the cans of stainless steel were found; the ZrO2/ZrB2 pellets 
inserted as burnable poison showed a high swelling rate (up to 4.5 % 
lin.). 


3675 (GKSS—77/E/1)_ Scientific-technical reports of the 
GKSS 1976. (Gesellschaft fuer Kernenergieverwertung in Schiffbau 
und Schiffahrt m.b.H., Geesthacht-Tesperhude (Germany, F.R.)). 
1977. 56p. (In German). Dep. NTIS (US Sales Only), PC A04/MF 
AOl. 

The survey contains particulars of titles and authors of all 
reports published by the GKSS in 1976. Abstracts and/or biblio- 
graphic data are presented in the annex of the external reports (with 
the exception of reprints of journals). 


3676 Gases and corrosion products in the primary circuit of the 
‘Otto Hahn’. Reinhardt, K.H. (Gesellschaft fuer 
Kernenergieverwertung in Schiffbau und Schiffahrt m.b.H., Geesth- 
acht-Tesperhude (Germany, F.R.)); Smith, IJ. VGB Kraftwerkstech.; 
57: No. 3, 165-173(Mar 1977). (In German). 

The nuclear ship ‘Otto Hahn’ is powered by a pressurised 
water reactor of 37 MW (thermal) which is characterised by the 
arrangement of reactor core, steam generators, primary circulating 
pumps, and containment in one pressure vessel. The paper reports on 
investigations into corrosion and transfer mechanisms in the primary 
system by means of isokinetic sampling from the steam space of the 
pressure vessel and various points in the purification cycle and also 
on continuous analysis of the dissolved gases and dissolved and 
undissolved corrosion products. 


3677 Gases and corrosion products in the primary circuit of the 
"Otto Hahn”. Reinhardt, K.H.; Smith, I.J. (Schiffbau und Schiffahrt, 
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Gesthacht, Ger.). VGB Kraftwerkstech.; 57: No. 3, 165-173(Mar 
1977). (In German). 

The nuclear ship “Otto Hahn” is powered by a pressurized 
water reactor of 37 MW (thermal) which is characterized by the 
placing of the reactor core, the steam generators, the primary 
circulating pumps, and the containment in a single pressure vessel. 
The paper reports on investigations into corrosion and transfer 
mechanisms in the primary system by means of isokinetic sampling 
from the steam space of the pressure vessel and various points in the 
purification cycle and also on continuous analysis of the dissolved 
gases and dissolved and undissolved corrosion products. 27 refs. 


3678 Some problems in steady-state thermal conductivity with 
variable heat transfer rate. Malov, Y.I.; Martinson, L.K.; Pavlov, 
K.B. (Moskovskoe Vysshee Tekhnicheskoe Uchilishche (USSR)). 
Teplofiz. Vys. Temp.; 13: No. 6, 1231-1235(Nov 1975). (In Russian). 

Some boundary-value problems of steady heat conductivity 
with an alternating heat exchange coefficient have been solved for a 
cylindrical region. The solutions have been performed as expansion 
in series with respect to eigenfunctions with the coefficients consis- 
tent with infinite systems of linear algebraic equations. A reduction 
method has been substantiated for those systems. The paper presents 
results of calculation of the temperature distribution inside the 
infinite cylinder with concrete tasks of heat exchange coefficient 
variations on the cylinder surface. 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 4042 


3679 (AD-A—039114) Mechanical damage to LMFBR struc- 
tures from a severe CDA. Summary report of work accomplished in 
FY 1976. Final report July 1975—June 1976, Lorenz, R.A. (Naval 
Surface Weapons Center, Silver Spring, Md. (USA)). 8 Feb 1977. 
68p. (NSWC/WOL/TR—76-162). NTIS PC A04/MF AO1. 

During FY 76 a study was undertaken to analyze the response 
of the Clinch River Breeder Reactor (CRBR) primary containment 
system to three specific Core Disruptive Accidents (CDAs). These 
CDAs are represented by core energetics of 300, 661, and 1200 MJ 
when expanded to one atmosphere (1.01 x 10 to the 5th power Pa). 
In particular the response of the reactor vessel closure headshear 
ring structural system to the CDA loadings was analyzed. Details of 
the hydrodynamic and structural analyses are presented in an appen- 
dix. Preliminary results of an analysis of the structural response of 
the CRBR outlet piping elbow to CDA loadings are given. Other 
work performed as a part of a general consulting service to NRC is 
summarized in the text. 


3680 (AD-A—040604) A radioiodine detector based on laser 
induced fluorescence. Memorandum report. Baronavski, A.P.; Mc- 
Donald, J.R. (Naval Research Lab., Washington, D.C. (USA)). May 
1977. 24p. (NRL-MR—3514). NTIS PC A02/MF AO1. 

A technique is described to measure airborne concentrations 
of 12(129) in nuclear power generation and reprocessing plants. Due 
to its low specific activity, long half-life, and low energy decay 

roducts, radio-counting techniques for I(129) are not practical. A 
aser fluorescence technique based on coincidences between a He(3)- 
NE(22) laser and 12(129) absorption lines is used and is shown to be 
sensitive to near 10 to the -12th power g per cu cm of 12(129) in a 
scrubbed system; at 1 atm of argon and | atm air the sensitivities are 
reduced by factors of 86 and 131.7 respectively. Possible interfer- 
ences, measurements under flowing conditions, and ultimate sensi- 
tivities are discussed. An evaluation of the technique and extension 
to a portable, real time monitoring instrument for use in the field is 
given. 


3681 (AED-Conf—77-008-001) IAEA programme in the field of 
guidelines for nuclear safety. Andres, H.; Franzen, L.F. (Gesellschaft 
fuer Reaktorsicherheit m.b.H. (GRS), Garching/Muenchen (Ger- 
many, F.R.)). 1977. 14p. (In German). (CONF-770141—7). Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

From Information meeting on rules and regulations for nucle- 
ar oes: Mainz, F.R. Germany (24 Jan 1977). 

igs. 


Programme, methods, coordination with other programmes, 
German participation and international cooperation in the IAEA 
"Nuclear Safety Standards Program’ for the elaboration of compre- 
— international safety regulations for nuclear power plants are 
included. 


3682 (AEEW-M—1099) STEWPOT, a code for establishing 
conditions in the primary circuit on depressurising a water reactor. 
Porter, W.H.L. (UKAEA Reactor Group, Winfrith. Atomic Energy 
Establishment). Mar 1977. 12p. Dep. NTIS (US Sales Only), PC 
A02/MF AO1. 

The code gives a simple single mode evaluation of the depres- 
surisation of the primary circuit of a water reactor and is particularly 


ERA VOL. 3, NO. 2 


suitable for long term releases requiring a method which is economi- 
cal in computer time. 


3683 (AEEW-R—1068) Dryout and post dryout heat transfer 
at low flow in a single tube test section. Bailey, N.A. (UKAEA 
Reactor Group, Winfrith. Atomic Energy Establishment). Jan 1977. 
33p. Dep. NTIS (US Sales Only), PC A03/MF AO1. 

A series of tests have been carried out on the High Pressure 
Rig at Winfrith on a single tube test section at flow rates and 
pressures relevant to boiling water reactors under fault conditions. 
The purpose of the tests was to investigate the onset of dryout and 
post-dryout heat transfer, the experimental results being compared 
with existing models to prove their validity at low flows and 
pressures. 


3684 (AEEW-R—1108) CLAPTRAP-II, a code for calculating 
pressure transients in the interconnected compartments of a total 
containment enclosing a breached water reactor circuit. Porter, 
W.H.L. (UKAEA Reactor Group, Winfrith. Atomic Energy Estab- 
lishment). Mar 1977. 19p. Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 

The report describes a code, CLAPTRAP II, which allows 
the pressure distribution in a multicompartmented total containment 
to be analysed when the primary circuit suffers a loss-of-coolant 
accident. 


3685 (BNL—23197) Dynamic response of a multielement 
HTGR core. Reich, M.; Bezler, P.; Koplik, B.; Curreri, J.; Goradia, 
H.; Lasker, L. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1977. Contract EY-76-C-02-00i6. 10p. (CONF-770929—9). Dep. 
NTIS, PC A02/MF AO1. 

From Seminar on HTGR safety technology; Upton, New 
York, USA (15 Sep 1977). 

e of the primary factors in determining the structural 
integrity and consequently the safety of a High Temperature Gas- 
Cooled Reactor (HTGR) is the dynamic response of the core when 
subjected to a seismic excitation. The HTGR core under consider- 
ation consists of several thousands of hexagonal elements arranged in 
vertical stacks containing about eight elements per stack. There are 
clearance gaps between adjacent elements, which can change sub- 
stantially due to radiation effects produced during their active life- 
time. Surrounding the outer periphery of the core are reflector 
blocks and restraining spring-pack arrangements which bear against 
the reactor vessel structure (PCRV). Earthquake input motions to 
this type of core arrangement will result in multiple impacts between 
adjacent elements as well as between the reflector blocks and the 
restraining spring packs. The highly complex nonlinear response 
associated with the multiple collisions across the clearance gaps and 
with the spring packs is the subject matter of this paper. Of particu- 
lar importance is the ability to analyze a complex nonlinear system 
with gaps by employing a model with a reduced number of masses. 
This is necessary in order to obtain solutions in a time-frame and at a 
cost which is not too expensive. In addition the effect of variations in 
total clearance as well as the initial distribution of clearances be- 
tween adjacent elements is of primary concern. Both of these aspects 
of the problem are treated in the present analysis. Finally, by 
constraining the motion of the reflector blocks, a more realistic 
description of the dynamic response of the multi-element HTGR 
core is obtained. 


3686 (BNL-NUREG—50659) Development of a computer code 
for thermal hydraulics of reactors (THOR). Eighth quarterly progress 
report, July—September 1976. Levine, M.M. (ed.). (Brookhaven 
National Lab., Upton, N.Y. (USA)). Jan 1977. Contract EY-76-C-02- 
0016. = Dep. NTIS, PC A02/MF AO1. 

e purpose of the advanced code development work report- 
ed is to construct a computer code for the prediction of thermohy- 
draulic transients in water-cooled nuclear reactor systems. The fun- 
damental formulation of fluid dynamics is to be based on the one- 
dimensional drift flux model for non-homogeneous, non-equilibrium 
flows of two-phase mixtures. Particular emphasis is placed on com- 
ponent modeling, automatic prediction of initial steady state condi- 
tions, inclusion of one-dimensional transient neutron kinetics, free- 
dom in the selection of computed spatial detail, development of 
reliable constitutive descriptions, and modular code structure. 


3687 (CEA-CONF—3750) Sodium fire studies in France. 
Safety experiments applied to fast reactors. Fruchard, Y.; Colome, J.; 
Malet, J.C.; Berlin, M.; Duverger de Cuy, G.; Justin, J.; Duco, J.; 
Fourest, B. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. de Surete Nucleaire). 1976. 14p. (In 
French). (CONF-761001—). Dep. NTIS (US Sales Only), PC 
AA02/MF AOl. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In fast reactors, the risk of sodium fires must be analyzed in 
detail and the consequences of an accidental fire must be known 
precisely. Beyond the search for prevention and detection means, 
techniques must be developed to set up a limit to damages created by 
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an accidental fire: extinguishing, aerosol confinement, protection of 
the reactor structures. The program developed by the Nuclear 
Safety Department of the Commissariat a l’'Energie Atomique to 
solve these various problems is described. The main results and their 
applications to the Super-Phenix reactor are presented. 


3688 (CNEN-RT/PROT—76-22) Model for the safety analysis 
of a nuclear reactor. Palma, F. (Comitato Nazionale per |’Energia 
Nucleare, Rome (Italy)). 1976. 97p. (In Italian). Dep. NTIS (US 
Sales Only), PC A0S/MF AO1. 

A computer code for the evaluation of the consequences of 
power transients in water reactors is described. An analysis of 
ISPRA-1, RITMO, RTS-1 reactors has been made. 


3689 (CONF-761001—3, pp 1047-1056) Safety problems relat- 
ed to microheterogeneities in physically mixed oxide fuels. Renard, A.; 
Evrard, G.; Vanhellemont, G. (Belgonucleiare SA, Brussels). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. ITI. 

The safety aspects of microheterogeneities in LMFBR mixed 
oxide fuel are reviewed from the point of view of the pin behaviour 
dynamic study, the fabrication and the quality control. The paper 
emphasizes some significant parameters in transient conditions, the 
prevention means in the fabrication process and the analysis methods 
for the control. 


3690 (CONF-761001—P1) Fast reactor safety and related phys- 
ics. Volume I. Invited papers; panels; summary. (American Nuclear 
Society, Chicago, Ill.; European Nuclear Society, Petit-Lancy (Swit- 
zerland)). 1976. Contract W-31-109-ENG-38. 389p. Dep. NTIS, PC 
A17/MF AOl. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

Separate abstracts were prepared for each of the twenty 
invited papers included. The — covered sessions on licensing 
aspects of safety design bases, safety of demonstration plants, safety 
aspects of large commercial fast breeders, and safety test facilities. 


3691 (CONF-761001—P1, pp 2-13) Key issues on safety design 
basis selection and safety assessment. An, S.; Togo, Y. (Tokyo 
Univ.). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. I. 

In current fast reactor design in Japan, four design accident 
conditions and four design seismic conditions are adopted as the 
design base classifications. These are classified by the considerations 
on both likelihood of occurrence and the severeness of the conse- 
quences. There are several major problem areas in safety design 
consideration such as core accident problems which include fuel 
sodium interaction, fuel failure propagation and residual decay heat 
removal, and decay heat removal systems problems which is more or 
less the problem of selection of appropriate system and of assurance 
of high reliability of the system. In view of licensing, two kinds of 
accidents are postulated i in evaluating the adequacy of a reactor site. 
The one is the “major accident” which is the accident to give most 
severe radiation hazard to the public from technical point of view. 
The other is the “hypothetical accident”, induced public accident of 
which is severer than that of major accident. While the concept of 
the former is rather unique to Japanese licensing, the latter is almost 
equivalent to design base hypothetical accident of the US practice. 
In this paper, design bases selections, key safety issues and some of 
the licensing considerations in Japan are described. 


3692 (CONF-761001—P1, pp 14-23) Licensing aspects in the 
verification of the SNR 300 design concept against hypothetical acci- 
dents. Kugler, E.; Wiesner, S. (Ministerium fuer Arbeit, Gesundheit 
and Soziales des Landes Nordrhein-Westfalen, Duesseldorf). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. I. 

The German prototype of a fast breeder reactor, the SNR 
300, is being built near Kalkar on the Lower Rhine. It is a loop-type 
fast sodium-cooled reactor, designed and constructed by Interatom, 
Bensberg. Experiences gained from the first phase of construction 
are described. The report is restricted to the aspects of the SNR 300 
design against a core disruptive accident (CDA) and its conse- 
quences and to the difficulties having arisen in the verification of the 
design concept so far. Some examples of the detailed design are 
described and discussed from the licensing authority's point of view 
showing that the difficulties have been typical for a prototype 
reactor subjected to a regular licensing procedure. 


3693 (CONF-761001—P1, pp 24-32) Key safety issues for fast 
breeder reactors. Tanguy, P.; Petit, J.; Justin, F. (Commissariat a 
l’Energie Atomique, Saclay, France). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 
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In Fast reactor safety and related physics. Vol. I. 

Safety evaluations made on a commercial LMFBR have 
shown a number of key safety issues. Not one of them seems 
unsolvable, but studies and tests are still necessary, especially if it is 
thought desirable to simplify the system or increase the unit size of 
the power plant. 


3694 (CONF-761001—P1, pp 33-43) Safety issues in licensing 
commercial LMFBR’s. Hannaford, J.; Fryer, D.R.H. (Nuclear Instal- 
lations Inspectorate, London). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. I. 

The paper describes briefly the role of the Nuclear Installa- 
tions Inspectorate of the Health and Safety Executive as the inde- 
pendent licensing body within the United Kingdom and explains the 
part they play in the pre-licensing phases of commercial fast reac- 
tors. The whole core accident (WCA) is examined in some detail and 
from this examination the major safety issues are highlighted. The 
Inspectorate believes that all necessary safeguards should be pro- 
vided to prevent the occurrence of WCAs, that the objective should 
be to maintain the core in a state which may be described by 
analytical models and for which appropriate data is available. Never- 
theless, in view of the nature of whole-core accidents and of residual 
uncertainties associated with LMFBRs, it is considered necessary for 
designs to include suitable provisions for coping with WCAs. The 
importance is stressed of recognising that decisions made for the first 
commercial fast reactors will tend to commit the designs for subse- 
quent power programs. Consideration must be given now, therefore, 
to ways of reducing the yield from whole core accidents and of 
providing containments which can cope with upper bound yields. 
While research results may subsequently permit a reduction in the 
level of conservation currently applied, safety decisions made now 
must be justifiable in the light of present knowledge. 


3695 (CONF-761001—P1, pp 44-51) Some thoughts on fast 
reactor safety. Okrent, D. (Univ. of California, Los Angeles). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. I. 

This paper has been divided into five related sections: (1) 
ACRS recommendations on LMFBR safety; (2) Some historical 
perspectives on LWR safety, particularly as they relate to core melt; 
(3) Some speculation on societal approaches to low probability, high 
consequence accidents; (4) Hazards from LWR’s and LMFBR’s; and 
(5) Some personal thoughts on LMFBR safety. 


3696 (CONF-761001—P1, pp 61-75) Safety conclusions from 
start-up tests and from the analysis of the core behaviour of Phenix. 
Caluzon, P.P. (Centre d'Etudes Nucleaires de Cadarache, Saint- 
Paul-Lex-Durance, France); Coulon, P.; Meyer-Heine, A.; Penet, F. 
1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. I. 

The start-up tests of PHENIX and the analysis of the core 
behavior for more than 2 years of operation have provided substan- 
tial information for the safety analysis of similar reactors. The 
validity of neutronic basic data and codes is confirmed by the good 
prediction of the main core physical characteristics, including the 
neutronic feedbacks which are more specifically involved in the 
accident consequence evaluation. Furthermore, sodium natural con- 
vection build-up has been proved experimentally, thus improving the 
knowledge on its essential influence on all loss of electric supply 
type accidents. 


3697 (CONF-761001—P1, pp 76-83) Operating experience with 
the Phenix nuclear power station from the point of view of safety. 
Goddet, J. (Phenix Plant, Bagnols-sur-Ceze, France). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. I. 

Three years after the PHENIX first criticallity, and after 
more than 3 billion kWh production, it is useful to present operating 
experience results regarding safety and protection. The main result 
concerns the sodium circuits radioactivity. It shows that where there 
is a risk of sodium leak or sodium-water reaction, there is no 
radioactivity. Radioactive and sodium risks are then separately ex- 
amined. Waste in solid, liquid or gaseous form are specially de- 
scribed. Last is reported the behavior of some reactor components, 
the reliability of which has a direct influence on safety analysis. 


3698 (CONF-761001—P1, pp 84-98) Safety design of SNR-300. 
Traube, K. (INTERATOM, Bensberg, France). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. I. 

The joint German-Belgian-Dutch loop-type 300 MW(e) 
LMFBR prototype is being constructed at Kalkar on the lower 
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Rhine in Germany. Among the many arguments put forward in 
defense of SNR-300, that of acquiring licensing exprience has proven 
to be of major importance to the international breeder scene. The 
severity of the licensing procedures and of the safety standards 
imposed are unique in several respects, including timing: generally 
growing scepticism towards nuclear power increased severity of the 
licensing practice; organizational features: the procedure and criteria 
developed for commercial light water reactors have been applied 
without exemptions. This relates to the commercia!l-type contract 
under which SNR-300 is being built for private utilities by a private 
company; and German nuclear safety standards, known worldwide 
to be most stringent. The following three important areas are dis- 
cussed in which SNR-300 decidedly deviates from its forerunners: 
protection against the hypothetical core disruptive accident 
(HCDA), protection against external events, and provisions for in- 
service inspection. 


3699 (CONF-761001—P1, pp 99-111) Safety-related design of 
MONJU. Kawashima, K.; Suzuki, Y. (Power Reactor and Nuclear 
Fuel Development Corp., Tokyo). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related popes Vol. I. 

MONIJU is a prototype reactor of 300 MWe. Construction of 
MONSJU is scheduled to start in 1978, and it is now in the stage of 
preparing for license applications. Some of the safety design features 
of MONJU are: elevated main coolant pipes, guard vessels for 
reactor vessel, [HX’s and pumps, three decay heat removal systems 
branched from IHX’s, two independent safety rods, and cylindrical 
steel shell container. These designs are based on the safety design 
guidelines specified by PNC (Power Reactor and Nuclear Fuel 
Development Corp.). The guideline includes four design accident 
categories and four earthquake conditions. Core disruptive accident 
is chosen as the “hypothetical accident’ for siting evaluation. In this 
paper, safety design guidelines and safety design features of MONJU 
are described. 


3700 (CONF-761001—P1, pp 112-128) Safety-related design 
considerations for the Clinch River Breeder Reactor Plant. Slember, 
R.J. (Westinghouse Electric Corp., Oak Ridge, TN). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. I. 

In this paper the engineered safety features and margins 
which have been incorporated into the design of the plant are 
described. The features emphasized are those to prevent accidents 
which could lead to core disruption, and to accommodate certain 
design requirements such as the site suitability source term. Also, 
described are the specific design margins and features which have 
the capability to mitigate the consequences of accidents beyond 
those included in the plant design basis, to provide additional assur- 
ance that the health and safety of the public are adequately protect- 
ed. 


3701 (CONF-761001—P1, pp 129-143) Safety considerations in 
the design of gas-cooled fast breeder reactors. Buttemer, D.R. (Gener- 
. Atomic Co., San Diego, CA); Goetzmann, C.A.; Larrimore, J.A. 
1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. I. 

The inherent and design related safety features of gas-cooled 
fast breeder reactors are described. The inherent safety features are 
principally associated with the chemically and neutronically inert, 
single phase helium coolant and the core neutronic characteristics. 
The design related safety features include the prestressed concrete 
reactor vessel, the reactor shutdown systems, the residual heat 
removal systems, the fuel pressure equalization system and the 
method of core support. The 300 MWe GCFR design developed by 
General Atomic is described and the general trends of safety charac- 
teristics as the plant size increases are given. 


3702 (CONF-761001—P1, pp 148-163) A European assessment 
of gas-cooled breeder reactor safety. Chermanne, J. (GBRA, Brus- 
sels); Allgeier, H.J. 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. I. 

Over the past eight years, the safety characteristics of the 
Gas-cooled Breeder Reactor (GBR) have been analysed with in- 
creasing precision and safety authorities both in the USA and in 
Europe have been invited to comment on the licensability of a GBR 
power plant. This paper describes the safety assessment which was 
made in Europe under the sponsorship of the Commission of the 
European Communities (CEC). During 1974 and 1975, a group of 
safety experts convened by the CEC examined from the safety 
standpoint the 1200MWe GBR reference design presented by the 
European Association for the Gas-cooled Breeder Reactor. They 
concluded that “no fundamental reasons have been identified which 
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would prevent a gas-cooled fast breeder reactor of the kind pro- 
posed by the Association achieving a satisfactory safety status.” 


3703 (CONF-761001—P1, pp 164-179) Main safety features of 
the Super-Phenix project. Robert, E.(EDF/NERSA, Lyon); Lucent, 
G.; Chalot, A.; Leduc, J. 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. I. 

The construction of the CREYS-MALVILLE Fast Neutron 
Breeder Reactor (SUPER-PHENIX) started in 1976 and industrial 
operation is scheduled for 1982. From the standpoint of safety the 
Plant presents some interesting features. For although the Plant 
repeats logically the same major options laid down for PHENIX, the 
international nature of the project, the size of the reactor (3000 MW 
thermal power), the new French licensing procedure to which it was 
subjected, have led the designers to provide a coherent aggregate of 
measures and/or devices aimed at ensuring the maximum intrinsic 
safety of the facilities. The purpose of this report is to describe and 
stress some of these features. 


3704 (CONF-761001—P1, pp 180-192) Seismic analysis for the 
Super-Phenix Reactor. Lefevre, J.C. (CIRNA-PROJECT SUPER- 
PHENIX, Gif-sur-Yvette, France); Livolant, M.; Lucenet, G. 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. I. 

The seismic analysis performed for SUPER-PHENIX is pre- 
sented in this paper. The analysis consists essentially of: selecting 
reference ground motions based on the seismic risks at the site; 
establishing general earthquake safety criteria; studying the response 
of buildings, systems and components, using the most appropriate 
methods; and establishing design and acceptance criteria in order to 
verify the validity of the conception and the reliability of the 
equipment. 


3705 (CONF-761001—P1, pp 193-208) Safety analysis aspects 
of a 2000 MWe LMFBR core. Struwe, D. (Kernforschungszentrum, 
Karlsruhe, Ger.); Huebel, H.; Maschek, W.; Heusener, G.; Kief- 
haber, E.; Kleefeldt, K. 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. I. 

To identify areas of constraint possibly limiting the maximum 
allowable power of single plants safety analysis has been carried out 
for a 2000 MWe reactor core. Design characteristics of the SNR- 
2000 reactor are presented. Core disruptive accident analysis has 
been performed for transient overpower and loss of flow accidents. 
No basic difficulties have been found, in demonstrating that TOP 
cases are likely to lead to relatively mild excursions. Reference case 
evaluations of LOF accidents also showed no energetic power 
bursts. Due to uncertainties with regard to fuel and clad movement a 
parametric investigation of LOF initiated disassembly phases has 
been found to be necessary. Results demonstrated, that it is essential 
to limit the possibility of high positive reactivity ramp generation as 
long as mechanical restraints or thermal inertia of fuel are effective. 
Modifications of conventionally designed reactor cores are dis- 
cussed. Despite the fact that uncertainties have been identified the 
study strongly supports that in principal conventionally designed 
large liquid metal fast breeder reactors may withstand consequences 
of core disruptive accidents. 


3706 (CONF-761001—P1, pp 209-223) Safety related design 
considerations for large fast breeder plants. Griffith, J.D. (Energy 
Research and Development Administration, Washingston, DC); 
Graham, J.; Greebler, P.; Lancet, R.T. 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. I. 

The safety and licensing philosophy for large U.S. fast breed- 
er plants is presented and the implementation of the safety approach 
in design is discussed. Highlighted in addition to the influence of the 
U.S. licensing process is the evolving use of risk analysis to provide a 
needed framework for systematically securing and organizing the 
information needed to make safety-related design decisions. The 
supporting safety development program is also discussed. 


3707 (CONF-761001—P1, pp 232-245) Considerations on a 
PAHR test facility. Boenisch, G.; Groetzbach, G.; Heinzel, V.; 
Kleefeld, K.; Kuechle, M.; Mueller, R.A.; Royl, P.; Schramm, K.; 
— D.; Werle, H. (Kernforschungszentrum, Karlsruhe, Ger.). 
1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. I. 

On the basis of a hypothetical core disruptive accident 
(HCDA) analysis the phenomena of the post accident phase are first 
identified which require experimental investigations and can only be 
studied in pile. Then the experimental requests for both debris bed 
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and molten fuel pool studies are specified and grouped into three 
categories. For two of the categories the requests can be satisfied 
with loop experiments in thermal reactors. For the third category a 
70 cm diameter test bed is needed and here the proposal is to use a 
flat core fast reactor with the test bed located below the core heated 
by axial leakage neutrons. Finally a conceptual design for such a 
reactor is presented where the test bed is loaded into an ex-vessel 
device and is removable on a carriage to a hot cell building. 
Maintenance and safety problems are briefly discussed and alterna- 
tive solutions are mentioned. 


3708 (CONF-761001—P1, pp 246-261) The SAREF program. 
Avery, R. (Argonne National Laboratory, IL); Millunzi, A.C.; 
Grolmes, M.A.; Rose, D. 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. I. 

The current proposed SAREF program for acquiring the 
necessary facilities and performing the in-pile experiments required 
to resolve the key issues in fast reactor safety are reviewed. The 
facility acquisition plans involve both modification of existing facili- 
ties; TREAT and EBR-II, and the acquisition of a major new 
facility, the Safety Test Facility (STF). The proposed characteristics 
of the facilities are discussed, as are the considerations that led to the 
decisions made on facility selection. 


3709 (CONF-761001—P1, pp 262-269) Safety test facilities. 
Needs and concepts. A French evaluation. Tretiakoff, O.; Bailly, J. 
(Commissariat a l'Energie Atomique, Saclay, France). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. 1. 

The fuel behavior of LMFBRs in the event of an accident has 
been tested in-pile in the SCARABEE program. These tests will be 
carried on in the framework of an international cooperation on 
irradiated fuels: this is the purpose of the CABRI and SCARABEE 
N programs. All those studies should enable to assess safety margins 
between accident conditions and the technical specifications of the 
reactor. The purpose of this paper is to explain how a logical set of 
simple observations has led us to the present state of the Cadarache 
in-pile experimental safety program and how it may help us to find 
our way in a dense forest of both technical and psychological 
difficulties. 


3710 (CONF-761001—P1, pp 270-285) Evaluation of safety test 
needs for the gas cooled breeder reactors. Emon, D.E. (Energy 
Research and Development Administration, Washington, DC); But- 
temer, D.R.; Sevy, R.H. 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. 1. 

This paper deals with the process used in determining the 
safety test needs for the Gas Cooled Fast Breeder Reactor (GCFR), 
reports existing tentative conclusions, and indicates the direction that 
the process is taking at this time. The process is based upon two 
ideas: (1) that the safety information needs will be identified through 
risk analysis directly dependent on the various design features of the 
GCFR and (2) that the safety program will be determined by a 
safety review committee. The paper limits itself to presenting 
thoughts on the safety test needs directly associated with the GCFR 
core during severe beyond design basis accident situations involving 
the loss of coolable core geometry. Representative event sequence 
diagrams are reported for the three generic classes of accidents 
considered. The following categories of information are identified: 
safety information needs, safety tests required to fulfill these informa- 
tion needs, and the facilities required to perform the tests. 


3711 (CONF-761001—P2, pp 512-520) Extrapolation of ZPR 
sodium void measurements to the power reactor. Beck, C.L.; Collins, 
P.J.; Lineberry, M.J.; Grasseschi, G.L. (Argonne National Lab., 
Idaho Falls, ID). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. II. 

Sodium-voiding measurements of ZPPR assemblies 2 and 5 
are analyzed with ENDF/B Version IV data. Computations include 
directional diffusion coefficients to account for streaming effects 
resulting from the plate structure of the critical assembly. Bias 
factors for extrapolating critical assembly data to the CRBR design 
are derived from the results of this analysis. 


3712 (CONF-761001—P2, pp 521-530) Experimental studies of 
GCFR safety physics parameters in the ZPR-9 critical assemblies. 
Bhattacharyya, S.K.; Bohn, E.M.; LeSage, L.G.; Pond, R.B. (Ar- 
gonne National Lab., IL). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. II. 
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Physics parameters related to the safety analysis of the Gas- 
Cooled Fast Reactor (GCFR) have been measured in a series of 
critical assemblies constructed on ZPR-9. These measurements rep- 
resent the first full-scale experimental study of GCFR physics. The 
critical assemblies were modelled after the 300 MWe GCFR Dem- 
onstration Plant designed by General Atomic Company. The specif- 
ic integral parameters studied were the coolant (helium) depressuri- 
zation worth, the 7**U Doppler effect, control rod worths and the 
reactivity worth of materials of importance to GCFR safety. An 
extensive study was made of the effects of steam entry in a GCFR 
core. The results showed that the helium depressurization worth is 
small and considerably overpredicted (by approximately 35 percent) 
by standard methods, and that the GCFR spectrum was harder than 
corresponding LMFBR spectra as evidenced by the decreased 7°*U 
Doppler effect and control rod worths and central reactivity worths. 
Steam entry in the critical assembly was shown to result in a positive 
reactivity insertion and cause a large change in the magnitudes of the 
safety related physics parameters. The results provide a basis for 
validating the methods used for GCFR safety analyses. 


3713 (CONF-761001—P2, pp 541-552) Effect of steam entry in 
a GCFR core. McCombie, C.; Brunson, G.; Heer, W.; Jermann, M.; 
Richmond, R.; Seth, S. (Swiss Federal Inst. for Reactor Research, 
Wuerenlingen). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IT. 

In a GCFR there is a possibility of tube failure leading to 
ingress of steam from the secondary coolant circuits to the reactor 
core. To assess capability of predicting the reactivity insertion 
resulting from such an accident, the methods and data must be 
checked as far as possible against experiment. Measurements have 
been made in the PROTEUS critical assembly of the effects of 
adding steam simulant to a central zone of the pin geometry fast 
lattice. Analysis with UK FGL4 data correctly predicts the ob- 
served trends, but the quantitative agreement with experiment is 
poor. Improvements in analytical methods are needed, but sensitivity 
to nuclear data must also be investigated especially as indications are 
that the predictions of US data may be significantly more negative 
than those of UK data. Further work along these lines is suggested, 
along with more detailed examination of potential accident se- 
quences. 


3714 (CONF-761001—P2, pp 555-564) Safety aspects in nucle- 
ar core design of LMFBRs. Wehmann, U. (INTERATOM, Bens- 
berg, Ger.). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IT. 

Nuclear investigations were performed in view of an im- 
provement of the safety characteristics of SNR 2. The Doppler 
effect, the sodium void effect and burnup behaviour of cores with a 
heterogeneous arrangement of fuel and blanket elements together 
with the effect of moderation of both element types were investigat- 
ed. Numerical results of parametric studies and of detailed calcula- 
tions on some selected systems are presented. 


3715 (CONF-761001—P2, pp 565-574) Low sodium void coeffi- 
cient LMFBR cores. Sehgal, B.R.; Lin, C.; Naser, J.; Loewenstein, 
W.B. (Electric Power Research Inst., Palo Alto, CA). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. II. 

A major safety concern in the design of commercial-sized 
LMFBR’s has been the addition of positive reactivity with coolant 
voiding. Two different approaches to alleviate this problem are 
discussed. The first is a core design using modular assemblies with 
PuOQ2-UQO: fuel. Neutronic and fuel cycle calculations show that the 
positive coolant voiding DELTA k may be decreased substantially 
without incurring significant penalties in the fissile doubling time or 
the Doppler coefficient. This design does require a larger initial 
fissile inventory. The second approach is to use thorium-based fuels 
in uniform cores. Neutronic and fuel cycle analyses show that 
thorium metal alloys may be attractive candidates for LMFBR fuels. 
They appear to provide higher breeding gains, lower positive cool- 
ant void reactivity changes, higher negative Doppler coefficients, 
slightly lower fissile inventories and longer fuel cycle lengths than 
the reference PuO2-UQO: fuel. The PuO2-ThO: fuel also shows favor- 
able safety parameters compared to the reference core. 


3716 (CONF-761001—P2, pp 575-583) Safety and breeding: 
related aspects of fast reactor cores having internal blankets. Driscoll, 
M.J.; Ducat, G.A.; Pinnock, R.A.; Aldrich, D.C. (Massachusetts 
Inst. of Tech., Cambridge). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. II. 

The safety characteristics and breeding performance of fast 
reactor cores having internal axial blankets are examined. Worth- 
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while improvements and tolerable penalties are identified in both 
areas based on comparisons with conventional core designs having 
identical external and fuel assembly dimensions. Internally-blanketed 
cores have smaller sodium void reactivity contributions and, if 
properly designed, higher breeding gains and shorter fissile inven- 
tory doubling times than conventional cores. The potential for 
additional improvements in breeding gain is also identified for inter- 
nally-blanketed cores which are optimized to exploit the inherently 
lower neutron fluence and fluence/power/temperature gradients 
characteristic of these cores. 


3717 (CONF-761001—P2, pp 584-593) Simulation of an HCDA 
sequence on the ZPPR critical facility. Kaiser, R.E.; Beck, C.L.; 
Lineberry, M.J. (Argonne National Lab., Idaho Falls, ID). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. II. 

ZPPR Assembly 5 was used to simulate successive stages in a 
loss-of-flow initiated Hypothetical Core Disruptive Accident: 
sodium-voiding, clad redistributions, and fuel redistribution. Each 
stage was subdivided into steps corresponding to the anticipated 
accident sequence. The reactivity change in each step was measured, 
and reaction rate and small-sample reactivity distributions were 
measured in each of the three accident stages. The measurements 
were adequately predicted using diffusion theory, with some trans- 
port and streaming corrections. 


3718 (CONF-761001—P2, pp 594-601) Analysis of simulated 
HCDA experiments in ZPPR. Stewart, S.L.; Lee, B.W.; Hitchcock, 
J.T.; Crick, S.C. (General Electric Co., Sunnyvale, CA). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. II. 

An experimental program was run in the ZPPR critical 
facility in order to evaluate the design methods used to provide the 
nuclear feedback information for the hypothetical core disassembly 
accident analysis. A series of “snapshot” views of a progressing 
accident was mocked up in the reactor and measurements were 
made of the resulting reactivity. The accident scenario consisted of 
voiding sodium, followed by slumping 30 percent of the steel, 
followed by slumping fuel both toward and away from the core 
center. Analysis of these experiments indicates that corrections for 
neutron streaming are necessary to properly analyze data from plate 


critical facilities. However, if measured worths are adjusted to 
convert them to equivalent pin data, perturbation theory is an 
adequate tool for predicting the reactivity effect of sodium voiding 
and steei redistribution. Diffusion theory was found to be inadequate 
for accurately predicting the reactivity worth of extreme conditions 
of fuel redistribution. 


3719 (CONF-761001—P2, pp 605-614) Safety philosophy in 
upgrading the EBR-II plant protection system. Sackett, J.I. (Argonne 
National Lab., Idaho Falls, ID). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. II. 

The EBR-II plant protection system (PPS) has been substan- 
tially modified, upgrading its performance to more fully comply 
with modern safety pone and criteria. The upgrading effort 
required that the total reactor system be evaluated for possible faults 
and that a PPS be designed to accommodate them. The result was 
deletion of a number of existing trip functions and upgrading of 
others. Particular attention was given to loss of primary pumping 
power and reactivity insertion events. The design and performance 
criteria for the PPS has been more firmly established, understanding 
of the PPS function has been improved and the reactor has been 
subjected to fewer spurious trips, improving operational reliability. 


3720 (CONF-761001—P2, pp 615-624) Safety related consider- 
ations for operation with defected elements in EBR-II. Fryer, R.M.; 
Di Lambert, J.D.B. (Argonne National Lab., Idaho Falls, 
. 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. II. 

Traditionally, EBR-II has employed the ‘shutdown and 
remove’ philosophy when breached fuel elements are encountered. 
This mode of operation maintained in-plant inventories of fission 
products at low levels and allowed certain fission product detection 
systems to be employed as automatic plant shutdown devices. Infor- 
mation from fuel failure propagation studies and fast reactor oper- 
ation indicates that shutdown under these conditions is unwarranted. 
Analytical studies, as well as fast reactor experience, further indicate 
that failure propagation, if it occurs at all, will not cross adjacent 
subassembly boundaries. Therefore, the ‘shutdown and remove’ phi- 
losophy can be liberalized to allow the demonstration of safety 
during a run-beyond-clad-breach mode of operation. This mode of 
operation is essential to the demonstration of the economics of 
commercial LMFBR systems. 
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3721 (CONF-761001—P2, pp 625-634) Detection of coolant 
b : problems and possibilities. Greef, C.P.; Clare, A.J.; Board, 
S.J.; Hall, R.S. (Central Electricity Generating Board, Berkeley, 
Eng.). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. II. 

A semi-empirical model is developed correlating a wide range 
of experimental data on peak wake temperatures for subassembly 
blockages; it is predicted that boiling could be produced at a corner 
blockage of 10 percent flow area in a 325 pin subassembly. An 
assessment of the possible consequences of | boiling suggests that 
the margin to propagation may be small, particularly in the presence 
of fission gas release, leading to a requirement for early detection 
systems. A continuing theoretical and experimental programme to 
investigate the temperature noise technique for blockage detection is 
reported. It is concluded that blockages appreciably smaller than 
those predicted to produce boiling should be detectable against a 
background noise level due to subassembly power tilts; considerable 
Statistical certainty would be obtained with a 5 second detection 
time, giving protection against rapidly developing incidents. The use 
of wire wrapped fuel pins would raise the detection threshold by a 
factor approximately 2 to 3 in blockage area. 


3722 (CONF-761001—P2, pp 635-645) Designs for in-reactor 
sodium boiling detection and generation. Wright, S.A. (Sandia Labs., 
Albuquerque, NM); Albrecht, R.W.; Artus, S.C.; Crowe, R.D.; 
Dodd, L.R. 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related ro. Vol. II. 

Design of a detection system and sodium boiling generation 
devices is presented. It is shown that if the probability of a sodium 
boiling incident is sufficiently high, then a detection system is 
economically feasible. It is also shown that safe and reliable sodium 
boiling generation devices can be operated in EBR-II. 


3723 (CONF-761001—P2, pp 658-664) LMFBR: subassembly 
fault detection and identification by temperature noise analysis. 
Ohlmer, E.; Schwalm, D. (EURATOM, Ispra, Italy). 1976. 
From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 
In Fast reactor safety and related physics. Vol. II. 
The aim of these investigations is to check if it would be 
ible in principle to detect and to identify a malfunction in a 
MFBR-subassembly (e.g. blockages) by analysing the temperature 
noise measured downstream from the bundle exit. Temperature noise 
measurements have been performed in different test sections simulat- 
ing the thermohydraulic conditions downstream from the fuel 
bundle exit using water as a simulant fluid. As a result it was found 
by analysing the amplitude distribution of the temperature fluctu- 
ations that it is possible to identify the size of different simulated 
blockages. However, in practice the analyzing techniques developed 
can be applied successfully only if the scale of turbulence is suffi- 
ciently large and if no mixer will destroy the relevant information in 
the zone between the bundle exit and the temperature fluctuation 
detector. 


3724 (CONF-761001—P2, pp 665-672) Indication of a coolant 
blockage in a fuei element of a sodium-cooled reactor by temperature 
fluctuation measurements with steel—sodium thermocouples. Krebs, 
L.; Weinkoetz, G. (Kernforschungszentrum, Karlsruhe, Ger.). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. II. 

The —- of the coolant temperature fluctuations mea- 
sured at the outlet of a subassembly is an important indicator for the 
control and safety of sodium cooled reactors. For this reason mea- 
surements were carried out at the fuel element outlet of the KNK I 
reactor and on an electrically heated 28-rod bundle. This bundle has 
a 60 degree segment geometry and a blocked section of 68, 5 
percent. On both test facilities the root mean square (RMS) and 
power spectral density (PSD) of temperature signals from intrinsic 
steel-sodium thermocouples were analyzed. Moreover the influence 
of a flow mixer was investigated on the 28-rod bundle. The results of 
these measurements show that the PSD and the RMS analyses seem 
to be a sizes to detect flow blockages in reactors, possibly 
behind flow mixers. 


3725 (CONF-761001—P2, pp 683-695) Hydraulically supported 
absorber balls shutdown system for inherently safe LMFBR’s. Specht, 
E.R.; Paschall, R.K.; Marquette, M.; Jackola, A. (Atomics Interna- 
tional, Canoga Park, CA). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. II. 

A diverse, inherently-actuated control system would be very 
valuable for Advanced LMFBR’s since its use may preclude the 
consideration of a “hypothetical core disruptive accident” as a 
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design basis. An Inherent Shutdown System (ISS) which uses a 
number of subassemblies, each containing a column of hydraulically 
supported tantalum balls, is being studied. This system appears to be 
capable of successfully protecting the public (and the reactor) from 
low-probability high-consequence events, such as a loss-of-flow or 
transient-over-power incident with failure of the normal control 
system (or systems) to scram. A number of columns of small (about 
1/, in. OD) tantalum balls are held above the active core region of a 
reactor by the reactor coolant flow. These columns automatically 
fall into the core and shut the reactor down if the coolant flow of the 
reactor is interrupted by a loss-of-flow event. A thermally-actuated 
valve within each ISS subassembly enables this system to shut down 
the reactor during a transient-over-power event. This control system 
is extremely diverse since it can operate in a severely distorted core 
and is independent of top shield rotation. Also, it is basically very 
simple and should be extremely reliable after it is developed. 


3726 (CONF-761001—P2, pp 709-718) Safety evaluation of the 
Monju steam generator. Hori, M.; Kawashima, K.; Sato, M.; Saito, 
T.; Kanegae, N.; Hiroi, H. (Power Reactor and Nuclear Fuel Devel- 
opment Corp., Tokyo). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. II. 

For the design and safety evaluation of MONJU steam gener- 
ator, the safety design guides are determined and the models and 
input data for the sodium-water reaction analysis are specified. These 
guides and specification are being updated and verified with the 
progress of the design, analysis and tests. Safety evaluation at the 
current stage of MONJU design shows that the steam generator and 
the secondary circuit components could withstand, with sufficient 
margin, the pressure effect of the maximum conceivable leak. 


3727 (CONF-761001—P2, pp 721-727) Reliability models for 
plant protection systems. Hockenbury, R.W.; Yeater, M.L. (Rensse- 
laer Polytechnic Inst., Troy, NY). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. II. 

Methods to calculate system reliability and the confidence 
levels of such calculations are being evaluated and modified on the 
basis of their usefulness in operating plants, and the CRBR in 


particular. Model development from this viewpoint includes study of 
approximate methods and the determination of their accuracy by 
comparison with benchmark calculations and Monte Carlo simula- 
tion. As a part of this approach to operational failure prediction and 
maintenance scheduling, the role of sensor and channel response in 
the partial failure regime is considered. 


3728 (CONF-761001—P2, pp 748-756) Accident trees: a frame- 
work for accident evaluation. Bradfute, J.O.; Gilchrist, A.R.; Mott, 
J.E. (General Electric Co., Sunnyvale, CA). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. II. 

The event tree formalism is used in a data base system for 
LMFRBR safety-related information. The central part of this system is 
a quantified data base explicitly dependent upon individual event 
tree branch points. A formalism for including the effects of proposed 
experiments, test facilities or design options is developed. The output 
of the system is sets of data which form input for decision analyses. 
The feasibility of the approach is demonstrated by applying simpli- 
fied data from previous studies of safety research facility informa- 
tional needs, costs, and benefits. We conclude that such a system has 
wide application to organizing, clarifying and forming decision bases 
for LMFBR safety-related information. 


3729 (CONF-761001—P2, pp 757-764) Comprehensive method 
of common-mode failure analysis for LMFBR safety systems. Unione, 
A.J.; Ritzman, R.L.; Erdmann, R.C. (Science Applications, Inc., 
Palo Alto, CA). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. II. 

A technique is demonstrated which allows the systematic 
treatment of common-mode failures of safety system performance. 
The technique uses log analysis in the form of fault and success trees 
to qualitatively assess the sources of common-mode failure and 
quantitatively estimate the contribution to the overall risk of system 
failure. The analysis is applied to the secondary control rod system 
of an early sized LMFBR. 


3730 (CONF-761001—P2, pp 765-774) Probabilistic safety 
evaluation of the gas-cooled breeder reactor. Dekais, J.J. (GBRA, 
Brussels). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. II. 
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The paper presents results of a preliminary reliability and 
fault tree analysis related to the Gas-cooled Breeder Reactor (GBR). 
This analysis was performed in the frame of a GBR safety assessment 
carried out under the sponsorship of the Commission of the Europe- 
an Communities. The study dealt with possible and credible se- 
quences of events following initiating accidents. The paper concen- 
trates on the so-called "worst credible” accident—the fast depres- 
surisation of the reactor—which has the highest probability of lead- 
ing to a gross melt-out, and quantifies the probability and magnitude 
of possible radioactive releases. The consequences to the public are 
assessed and an overall evaluation of the risks is given. The conclu- 
sion is that it is possible with the Gas-cooled Breeder Reactor to 
reduce the risks to the environment to levels equal or smaller than 
those already accepted for other reactor systems. 


3731 (CONF-761001—P2, pp 775-784) Reliability evaluations 
of GCFR residual heat removal systems. Kelley, A.P. Jr. (General 
Atomic Co., San Diego, CA); DeLaquil, P. III. 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. II. 

Using the component reliability data base and accident analy- 
sis methodology similar to that employed in the Reactor Safety 
Study, the authors have separately evaluated the likelihood of failure 
of core residual heat removal (RHR) for the conceptual design of a 
300 MW(e) gas-cooled fast breeder (GCFR) demonstration plant. 
Although employing somewhat different methods, these two evalua- 
tions have arrived at similar conclusions with regard to the total 
probability of RHR failure, as well as the relative contributions of 
particular accident sequences to this total. Both studies have consid- 
ered a spectrum of initiating events leading to RHR requirements 
and have quantified potential common cause failures within the 
RHR systems by use of an empirical factor relating the fraction of 
component common-cause failures to the total component failure 
rate. By these methods, the total probability of residual heat removal 
failure has been estimated as less than 10~5 per year, dominated by 
sequences involving loss of electrical power. 


3732 (CONF-761001—P2, pp 787-796) In-pile experiments and 
test facilities proposed for fast reactor safety. Grolmes, M.A.; Avery, 
R.; Goldman, A.J.; Fauske, H.K.; Marchaterre, J.F.; Rose, D.; 
Wright, A.E. (Argonne National Lab., IL). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IT. 

The role of in-pile experiments in support of the resolution of 
fast breeder reactor safety and licensing issues has been re-examined, 
with emphasis on key safety issues. Experiment needs have been 
related to the specific characteristics of these safety issues and to 
realistic requirements for additional test facility capabilities which 
can be achieved and utilized within the next ten years. It is found 
that those safety issues related to the energetics of core disruptive 
accidents have the largest impact on new facility requirements. 
However, utilization of existing facilities with modifications can 
provide for a continuing increase in experiment capability and ex- 
periment results on a timely bases. Emphasis has been placed upon 
maximum utilization of existing facilities and minimum requirements 
for new facilities. This evaluation has concluded that a new Safety 
Test Facility, STF, along with major modifications to the EBR II 
facility, improvement in TREAT capabilities, the existing Sodium 
Loop Safety Facility and corresponding Support Facilities provide 
the essential elements of the Safety Research Experiment Facilities 
(SAREF) required for resolution of key issues. 


3733 (CONF-761001—P2, pp 846-855) Fuel and cladding 
motion surveillance. De Volpi, A. (Argonne National Lab., IL). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. II. 

The central role of fuel and clad motion is examined from the 
viewpoint of diagnostic instrumentation. Direct surveillance of mate- 
rial motion during tests conducted in safety test facilities is necessary 
to provide various postulated models with realistic chronological 
data. Other roles for such surveillance are identified. The fast 
neutron hodoscope at TREAT has demonstrated its ability to satisfy 
experiment requirements, and some results are highlighted. Improve- 
ments and extensions of surveillance are described, and plans to 
fulfill a multi-facility program for new or modified safety facilities 
are discussed, with emphasis on the need for adequate sensitivity to 
material motion in large test sections. 


3734 (CONF-761001—P2, pp 864-873) Coded aperture imaging 
methods for fuel motion measurement. Kelly, J.G.; Stalker, K.T. 
(Sandia Labs., Albuquerque, NM). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. II. 

Coded aperture imaging techniques are being applied to fuel 
motion detection in core disruptive safety experiments in the 
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LMFBR. Its potential for time resolved broad source X-radiography 
is being investigated, and for the Sandia Annular Core Pulse Reactor 
(ACPR) a system is being developed to image moving fuel with 
approximately 1 mm spatial resolution at about 10* frames/sec. Thus 
far in the investigations of these systems a number of feasibility 
milestones have been reached. (1) A fuel pin shaped object has been 
imaged with 2 mm resolution using a large area 10 MeV electron 
bremstrahlung spectrum and coded source X-radiography. (2) An 
extended *°*Cf fission gamma ray source has been imaged with film 
through 1.27 cm of steel (simulating reactor containment). (3) The 
252 Cf extended source has been imaged through 1.27 cm of steel with 
X-ray image intensifier amplification. (4) Collimation and shielding 
tests indicate that at ACPR it should be possible to obtain adequate 
signal to noise at the detector when the fuel is observed through a 
slot in the core. 


3735 (CONF-761001—P2, pp 492-501) Recent improvements in 
the prediction of reactivity coefficients relevant to LMFBR accident 
analysis. Fischer, E.A.; Helm, F. (Kernforschungszentrum, Karls- 
ruhe, Ger.). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. II. 

The results of measurements of the effective delayed neutron 
fraction beta/sub eff/ are given for various assemblies built in the 
fast critical facility SNEAK. They are in good agreement with a 
recent evaluation of delayed neutron data by Tuttle. Beta/sub eff/- 
values derived from the Tuttle data also give an improved agree- 
ment between measurements and calculations for the material worths 
of fissile isotopes. Further, measurements and calculations of the 
sodium void effect in assembly 9C of SNEAK are described in 
detail. While the agreement for oxide compositions using standard 
SNEAK fuel is satisfactory, the effect of introducing higher Pu- 
isotopes and of using carbide instead of oxide composition causes 
calculational difficulties. 


3736 (CONF-761001—P2, pp 728-737) Applicability of the Re- 
actor Safety Study (WASH-1400) to LMFBR risk assessments. E]- 
Sheikh, K.A. (General Electric Co., Sunnyvale, CA); Feller, K.G.; 
Fleischer, L.; Greebler, P.; McDonald, A.; Sultan, P.; Temme, M.L,; 
Fullwood, R.R. 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. II. 

The feasibility of applying the WASH-1400 methods and data 
to LMFBR risk assessment is evaluated using the following ap- 
proach for a selected LMFBR: (1) Structuring the LMFBR risk 
assessment problem in a modular form similar to WASH-1400; (2) 
Comparing the predictive tools applicable to each module; (3) Com- 
paring the dependencies among the various modules. It is concluded 
that the WASH-1400 applicability is limited due to LWR-LMFBR 
differences in operating environments and accident phenomena. 
WASH-1400 and LMFBR specific methods applicable to LMFBR 
risk assessments are indicated. 


3737 (CONF-761001—P4, pp 1605-1614) LMFBR Prompt 
Burst Excursion (PBE) experiments in the Annular Core Pulse Reac- 
tor (ACPR). Schmidt, T.R. (Sandia Labs., Albuquerque, NM). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

A series of in-pile experiments has been initiated to provide 
information on the energetics of LMFBR cores subjected to hypo- 
thetical superprompt-critical excursions. In these experiments, a 
single fuel pin in an instrumented piston-loaded autoclave is pulse 
heated into partial vaporization by the ACPR with initial reactor 
periods as low as 1.4 msec. Nine experiments have been performed 
with fresh unrestructured UO: fuel pins. The first three were con- 
ducted without sodium coolant. In the dry experiments, energy 
depositions up to 3200 J/gm were obtained resulting in low pressure 
histories, negligible energy conversion ratios, and large upward axial 
fuel motions within the cladding. With sodium, the energy deposi- 
tions also ranged up to 3200 J/gm resulting in large sharp pressure 
events (60 MPa), very low energy conversion ratios (2.1 x 10~*), and 
within-cladding axial fuel motions comparable to the dry capsule 
experiments. 


3738 (CONF-761001—P4, pp 1615-1624) Loss-of-cooling ex- 
periments with single fuel pins. Kwast, H. (Netherlands Energy 
Research Foundation ECN, Petten). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

Some results are presented of three series of loss-of-cooling 
experiments, namely with (1) fresh fuel pins, (2) pre-pressurized fresh 
fuel pins, and (3) pre-irradiated fuel pins. These pins were tested in 
sodium filled capsules. Furthermore the Loss of Cooling (LOC) time 
and the type of the shroud tube (closed or with slots), were used as 
parameter. The results indicate that considerable clad melting can 
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occur without leading to fuel failure. In cases fuel failure occurred 
this happened very gently. Preliminary results indicate that in case of 
equal energy input the extent of pin failure decreases by using a 
slotted shroud tube and pre-irradiated fuel pins. Considerable gas 
blanketing can occur if fuel pins with high internal pressure are 
subjected to a Loss of Cooling condition. The occurreuce of a 
pressure pulse in case of an experiment with a low pressure, low 
burn-up fuel pin is most likely attributable to an FSI. So far no 
significant deformations of the capsule construction have been ob- 
served, so it can be concluded that the fuel failures were of a benign 
nature. 


3739 (CONF-761001—P4, pp 1625-1646) Results of recent 
TOP and LOF experiments in TREAT. Rothman, A.B.; Dickerman, 
C.E.; Lo, R.K.; Palm, R.G.; Semenza, L.A.; Simms, R.; Wider, H.U. 
(Argonne National Lab., IL). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

Tests E8, L5, Fl and F2 were recent experiments performed 
at TREAT as a part of the LMFBR Safety Test Program. Test E8 
employed seven pins with fuel which had an axial variation of its 
fuel microstructure more like FTR than in previous tests. Test E8 
was the first overpower experiment with clear indication of an initial 
postfailure fuel dispersal. An analysis made with the PLUTO code 
indicates that the driving force for fuel expulsion to the coolant 
channel was fission gas. The subsequent fuel dispersal could be 
explained by fission-gas expansion and a very mild fuel-coolant 
interaction. 


3740 (CONF-761001—P4, pp 1647-1657) Summary and evalua- 
tion of R-series loss-of-flow safety tests in TREAT. Spencer, B.W.; 
Grolmes, M.A.; Holtz, R.E.; Testa, F.J.; Kramer, N.A. (Argonne 
National Lab., IL). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

A series of in-pile tests has been performed in which 7-pin 
bundles of FTR fuel pins (fresh UO) have been subjected to 
transient undercooling conditions representative of a hypothetical 
unprotected loss-of-flow (LOF) accident in FTR. The tests were 
undertaken to evaluate SAS modeling and code predictions of 
coolant voiding, molten cladding motion, and cladding blockage 
formations. Agreement with SAS predictions was found to be re- 
markably good. The absence of sodium superheat, sodium reentry, 
and fuel-sodium interactions was confirmed. Flooding of molten 
cladding by sodium vapor streaming was confirmed to result in an 
upper cladding blockage prior to subsequent formation of the lower 
blockage. The tests also revealed two areas where improvements in 
modeling were needed (1) to handle the additional effects upon 
coolant and cladding motion caused by plenum gas release, and (2) 
to improve the description of upward cladding motion and blockage 
formation which was found to be less substantial than predicted. 


3741 (CONF-761001—P4, pp 1658-1662) Simulation of LOF 
accidents with directly electrical heated UO, pins. Alexas, A. (Kern- 
forschungszentrum, Karlsruhe, Ger.). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

The behavior of directly electrical heated UO: pins has been 
investigated under loss of coolant conditions. Two types of hypo- 
thetical accidents have been simulated, first, a LOF accident without 
power excursion (LOF accident) and second, a LOF accident with 
subsequent power excursion (LOF-TOP accident). A high-speed 
film shows the sequence of events for two characteristic experi- 
ments. In consequence of the high-speed film analysis as well as the 
metallographical evaluation statements are given in respect to the 
cladding meltdown process, the fuel melt fraction and the energy 
input from the beginning of a power transient to the beginning of the 
molten fuel ejections. 


3742 (CONF-761001—P4, pp 1679-1688) Cladding failure in 
TREAT overpower experiments: a mechanistic interpretation and its 
implications for LMFBR safety analysis. Atcheson, D.B.; Sherry, 
R.R.; Shimane, K.J. (General Electric Co., Sunnyvale, CA). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related »hysics. Vol. IV. 

Eleven TREAT overpower experiments have been analyzed 
using the BEHAVE-SST fuel rod mechanics program. The results 
suggest that mechanistic prediction of cladding failure under hypo- 
thetical overpower conditions is feasible. Differential fuel-cladding 
thermal expansion and fuel expansion upon melting appear to be the 
dominant loading mechanisms in the experiments analyzed. It was 
necessary to postuiate a fission gas loading mechanism in only one 
experiment to account for the observed behavior. These results 
suggest that failure noncoherence under overpower conditions will 
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depend primarily on rod-to-rod variations in fuel strength, cladding 
strength and the distribution of available volume within the fuel. 


3743 (CONF-761001—P4, pp 1691-1696) Cladding relocation 
experiments. Henry, R.E.; Jeans, W.C.; Quinn, D.J.; Spleha, E.A. 
(Argonne National Lab., IL). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

When analyzing the consequences of a hypothetical core 
meltdown accident in an LMFBR, the movement of molten clad 
material must be well understood for two reasons; (1) it has the 
potential for plugging the system as it leaves the core region, and (2) 
it is directly coupled to the neutronics of the system. To provide a 
detailed insight into this motion, small-scale single and ten pin tests 
have been conducted using Wood's metal to simulate the cladding 
material. In addition, a full length (FFTF) 28-pin triangular bundle 
experiment has been fabricated and is currently being calibrated. The 
objective of these experiments is to study the behavior of molten 
cladding within a voided subassembly where sodium vapor stream- 
ing tends to counteract the drainage due to gravity. 


3744 (CONF-761001—P4, pp 1697-1706) Clad relocation dy- 
namics: the physics and accident evolution implications. Theofanous, 
T.G.; Prather, W.; Chen, M.; Speis, T.P.; Lois, L. (Purdue Univ., 
Lafayette, IN). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

Even under transient flow conditions the value J*/sub g/ = 1 
represents the threshold for upward film relocation. However, the 
two-phase frictional pressure drop multiplier is found to be substan- 
tially smaller than that predicted by the classical steady-state correla- 
tions for annular flow. Based on the values determined here new 
flow regime maps for clad relocation in LMFBR bundles under axial 
and radial melting incoherencies are presented. For large values of 
J*/sub g/ upward relocation is usually accompanied by separation 
from the advancing film front and entrainment. The entrained mass 
proceeds at much higher velocities. Based on these findings and the 
calculated (by SAS) core pressure drop substantial clad relocation 
would be expected under LOFA conditions. 


3745 (CONF-761001—P4, pp 1707-1714) Fuel dispersal experi- 
ments with simulant fluids. Farahat, M.; Henry, R.E.; Santori, J. 
(Argonne National Lab., IL). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

Boiling pool stability experiments have been conducted for 
open and "bottled up” systems to ascertain the dispersive character- 
istics of such systems. These studies were performed in a microwave 
oven with water as the boiling liquid. High speed movies demon- 
strate that open pools are dispersive at very low vapor production 
rates and that “bottled up” pools, as a result of upward heat sinks 
created by the pressurization, are also dispersive at vapor production 
rates equivalent to 2 percent of nominal reactor power. 


3746 (CONF-761001—P4, pp 1725-1734) Transient undercool- 
ing analysis of the dispersal mechanism test. Mync, L.; Bowers, C.H.; 
Heineman, J.B. (Argonne National Lab., IL). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

The initiating phase response of the proposed Dispersal 
Mechanism Test to an unprotected loss-of-flow initiator is studied 
with the SAS3A accident analysis code. This is done in order to 
study the question of whether or not the initiating phase would have 
a high probability of evolving into the gradual core meltdown/ 
boilup transition phase scenario which this proposed test is intended 
to examine. It is found that the initiating phase could well terminate 
with a power burst driven by the slumping of fresh fuel. This has led 
to a search for core design changes which would tend to mitigate 
any such burst. 


3747 (CONF-761001—P4, pp 1735-1743) Experiments on pres- 
sure-driven fuel compaction with reactor materials. Henry, R.E.; 
Erickson, E.G.; Goldfuss, G.T.; Heiberger, J.J.; Quinn, D.J.; Roth, 
R.L.; Spleha, E.A.; Winsch, 1.0. (Argonne National Lab., IL). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

Pressure driven, fuel-recompaction experiments have been 
conducted with reactor materials in 37-pin wire wrapped bundles. 
The experiments have been performed with the bundle full, half full, 
and empty of sodium coolant. Measurements and post-test examina- 
tion of the bundles show that the sodium coolant had no significant 
effect on the final disposition of the fuel. Consequently, no fuel 
recompaction forces were observed. 
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3748 (CONF-761001—P4, pp 1744-1753) Equations of state for 
LMFBR materials. Barnes, J.F.; DeVault, G.P. (Los Alamos Scien- 
tific Lab., NM). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

Tabular equations of state are constructed for use by the 
SIMMER code in its investigations of LMFBR safety in hypotheti- 
cal core disruptive accidents. A correction to a sodium equation of 
state reported earlier is described. The revised tabular data are 
presented. Need for further work on the melting transition is sug- 
gested. 


3749 (CONF-761001—P4, pp 1757-1766) Study of fuel freezing 
and channel plugging during hypothetical overpower transients. Wong, 
K.W.; Dhir, V.K.; Kastenberg, W.E. (Univ. of California, Los 
Angeles). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

A mechanistic approach has been used to determine the 
events following pin failure which may lead to fuel freezing and 
channel plugging. The location of the impact of the fuel particle 
with a wire wrap and the induced impact stresses in the particle are 
determined. A fuel particle is assumed to plate out at the impact 
location, if the induced impact stress exceeds the maximum fracture 
or yield stress. Knowing the distribution of the particles around the 
failure location, the amount and axial distance from the point of 
failure are determined. The effect on fuel plate-out of such variables 
as the rate and amount of fuel injection, fuel particle size, fission 
heating rate and presence of fission gas has been studied parametri- 
cally. The above modelling is applied to determine the amount and 
location of fuel plate out in CRBR under hypothetical slow and fast 
transients. 


3750 (CONF-761001—P4, pp 1767-1777) Hydrodynamic model 
for treating transient freezing in pin bundles. Hakim, S.J.; Henninger, 
R.J. (Argonne National Lab., IL). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

A one-dimensional treatment of incompressible two-compo- 
nent flow in pin bundles is presented. The model monitors the 
temporal evolution of the pin geometry due to ablation, crust forma- 
tion, and growth at every axial position along the flow channel. Heat 
conduction and generation in the pin structure are included. The 
model is used to extract the dependence of the penetration distance 
of the fluid up to the freezing temperature on inlet pressure, inlet 
temperature, initial pin temperature, pin diameter, and the hydraulic 
diameter of the flow. Comparison with available experimental results 
is made. The model was used to calculate the penetration distance of 
molten core material in the axial blankets of a liquid metal fast 
breeder reactor during a hypo:hetical core disruptive accident. 


3751 (CONF-761001—P4, pp 1788-1798) Analytical and ex- 
perimental studies of transient fuel freezing. Epstein, M.; Henry, 
R.E.; Grolmes, M.A.; Fauske, H.K.; Goldfuss, G.T.; Quinn, D.J.; 
Roth, R.L. (Argonne National Lab., IL). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

The freezing of a molten ceramic fuel-metal mixture in a 
single steel tube and in a seven-pin bundle has been studied experi- 
mentally. The freezing data in the single-tube experiment compare 
well with a simple transient heat-conduction model. It was found 
that the extent of penetration of a molten fuel-metal mixture into a 
seven-pin rod bundle is considerably greater than that predicted by 
existing models based on bulk freezing concepts. A tentative expla- 
nation for the observed penetration behavior is that, while melting of 
the steel channel structure rapidly leads to a fuel freezing in a bulk 
manner, complete occlusion of the pin bundle channels is ultimately 
controlled by conduction within the melted steel. 


3752 (CONF-761001—P4, pp 1799-1807) Simulation of tran- 
sient freezing of cladding in GCFR blanket channels. Chu, N.N.Y.; 
Eggen, D.T.; Khan, E. (Northwestern Univ., Evanston, IL). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. TV. 

A multi-rod bundle experiment was performed to simulate the 
transient freezing of cladding material in the blanket region during 
GCFR LOF situation. A set of single Pb/Sn tube tests was carried 
out to obtain data on the time required for the molten alloy to 
solidify and block the channel. A methematical model was estab- 
lished and solved by a numerical method. The temperature distribu- 
tions in the liquid and the solid, and the profile of the fusion interface 
were determined in detail. The calculated and measured time to plug 
were compared. The theoretical model compared well within the 
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limits of the experimental data. This model was then extended to 
predict the freezing of relocated stainless steel cladding. 


3753 (CONF-761001—P4, pp 1808-1818) Dynamics of solidifi- 
cation of flowing fluids with applications to LMFBR post-accident fuel 
relocation. Chun, M.H.; Gasser, R.D.; Kazimi, M.S.; Ginsberg, T.; 
Jones, O.C. Jr. (Brookhaven National Lab., Upton, NY). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

The process of solidification of a flowing fluid has been 
studied both analytically and experimentally. A series of tests was 
= using paraffin wax and Wood’s metal as flowing hot 

uids, to verify the model as well as to investigate experimentally 
the effects of various parameters on the process of transient flowing 
and freezing through a vertical channel. Preliminary experimental 
results for plugging times and the total mass of molten fluid dis- 
placed through the channel before plugging are presented. Effects of 
important parameters on the transient freezing process have been 
examined experimentally. A preliminary evaluation of the model is 
made based on comparison with the experimental results. 


3754 (CONF-761001—P4, pp 1833-1842) Mechanisms of vapor 
explosions. Bankoff, S.G.; Jo, J.H.; Ganguli, A. (Northwestern 
Univ., Evanston, IL). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

A recalculation is presented of the Board-Hall theory of 
thermal detonation waves, taking into account the fuel-coolant mass 
ratio in determining the velocity equilibration time constant. The 
required peak pressure is now approximately 10° bar, so that fast 
droplet breakup by Taylor instability cannot be visualized. Crust 
breakup times of approximately 10~* to 10°‘ sec are calculated for a 
fuel drop entering the sodium coolant due to bubble growth and 
collapse, followed by jet penetration of the crust. Coarse premixing 
of the fuel and coolant is therefore difficult to attain. Taken together, 
these calculations imply that the probability of an efficient fuel- 
sodium explosion is very small. 26 references. 


3755 (CONF-761001—P4, pp 1843-1851) Liquid—liquid con- 
tact in vapor explosions. Ochiai, M.; Bankoff, S.G. (Northwestern 
Univ., Evanston, IL). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

A self-mixing theory for initiation and early propagation of 
vapor explosions is presented. Random contacts are postulated to 
cause local regions of high pressure at the contact interface, which 
result in annular jets tending to mix the fluids. The criterion for 
successful initiation depends upon the minimum Weber number for 
coalescence being exceeded over an area at least equal to the original 
contact area. Experimental free-fall droplet data are presented from 
which the minimum Weber number correlation is determined. 


3756 (CONF-761001—P4, pp 1852-1861) Some aspects of 
mixing in large-mass, energetic fuel-coolant interactions. Cho, D.H.; 
Fauske, H.K.; Grolmes, M.A. (Argonne National Lab., IL). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

Certain aspects of mixing involved in large-mass fuel-coolant 
interactions are examined, considering the energy required as well as 
the dynamics of mixing. It is observed that: (1) an energetic, coher- 
ent interaction involving large masses of molten fuel appears ex- 
tremely unlikely, unless the molten fuel is coarsely premixed with 
liquid coolant prior to the interaction and the interaction propagates 
rapidly throughout the entire system, (2) the premixing that is likely 
to produce an energetic interaction is one in which molten fuel is 
initially separated from liquid coolant by a vapor layer, and (3) while 
details of the fine-scale intermixing leading to an energetic interac- 
tion are not fully understood, it would appear to be a one-step 
process. The observations along with consideration of accident 
Situations seem to suggest that the possibility of a large-mass, ener- 
getic interaction is extremely remote in oxide-fueled LMFBR sys- 
tems. 


3757 (CONF-761001—P4, pp 1862-1869) Vapor explosion ex- 
periments with simulant fluids. Henry, R.E.; Fauske, H.K.; 
McUmber, L.M. (Argonne National Lab., IL). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

Several simulant fluid vapor explosion experiments have been 
performed to test the predictions of the interface temperature, spon- 
taneous nucleation model. All experiments conducted to date have 
been in agreement with the model. 


3758 (CONF-761001—P4, pp 1870-1878) Heat transfer and 
pressure generation due to a temperature discontinuity at a liquid— 
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liquid interface. Cooper, F.M. (Los Alamos Scientific Lab., NM). 
1976. 


From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

In the absence of a phase transition, the solution is presented 
for the time evolution of the temperature and pressure fields for fuel 
and coolant in both planar and spherical geometries assuming an 
initial temperature discontinuity. The problem is solved analytically 
using Laplace transforms. In spherical geometry the temperature of 
a sphere in a medium relaxes to the temperature of the medium in a 
time approximately R*/a where R is the radius and a the thermal 
diffusivity of the sphere. For a sphere of fuel in coolant or coolant in 
fuel, with the fuel freezing, the time-dependent temperature distribu- 
tions are determined and the motion of the freeze front is solved by 
using a boundary layer approximation. 


3759 (CONF-761001—P4, pp 1879-1888) A model for fuel frag- 
mentation during molten fuel/coolant thermal interactions. Vaughan, 
G.J. (Culham Lab., Abingdon, Eng.); Caldarola, L.; Todreas, N.E. 
1976. 


From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

Various physical models have been proposed to explain fuel/ 
coolant interactions (FCI) and many sets of experimental data have 
been published. Some of the significant results are presented for a 
restricted class of FCIs. The experiments discussed are restricted to 
those in which one substance is dropped into the other as this mode 
of contact is the most quiescent. The model which is considered is a 
cyclic theory of bubble growth followed by collapse. The collapse, 
being asymmetric, forms a jet of coolant which can penetrate the 
fuel and vaporize forming another bubble and disrupting the fuel 
surface. 46 references. 


3760 (CONF-761001—P4, pp 1889-1895) Theoretical and ex- 
perimental investigation of fuel-coolant interactions in a shock tube 
configuration. Goldammer, H.; Kottowski, H.M. (Commission of the 
European Communities, Ispra, Italy). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

Experiments in a shock tube configuration were performed 
using molten stainless steel and UO: in combination with water, 
respectively sodium. The following data were measured as a func- 
tion of time: (a) reaction force acting on the interaction crucible; (b) 
pressure of the vapor in the interaction space; (c) growth of vapor 
volume; and (d) ejection velocity. The experiments demonstrated 
that the process of vapor explosion” in constrained configurations is 
dominated by successive ejection and reentry cycles. A physical 
model and a corresponding calculation code has been developed in 
order to simulate FCI in shock tubes. 


3761 (CONF-761001—P4, pp 1896-1904) Effects of fuel-sodium 
interaction in TOP tests with electrically heated fuel pins. Bojarsky, 
E.; Deckers, H.; Drexler, H.; Gross, S.; Lehning, H.; Piel, D.; Reiser, 
H. (Kernforschungszentrum, Karlsruhe, Ger.). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

To simulate TOP accidents experiments are performed in an 
out-of-pile sodium loop using electrically operated UO, fuel pins. A 
single pin or a seven-pin bundle is heated from steady-state operation 
in a power transient of 300 to 400 ms duration so that up to 50 g of 
molten UO: penetrate into the cooling channel. Immediately after 
the pin has become defective narrow pressure pulses occur with 
amplitudes up to about 70 bar. They seem to be produced by 
collapsing of sodium vapor bubbles. Gas overpressures of about 2 to 
3 bar in the fuel pin yield the highest amplitudes. Another type of 
pressure profile was observed, above all at a very low gas pressure in 
the fuel pin. It might be caused by evaporation of sodium penetrating 
into the defective zone. There is relatively small mechanical work 
done at the coolant during these events. A strong blockage of the 
cooling channel was observed within the damaged zone. 


3762 (CONF-761001—P4, pp 1907-1914) State of the art in 
aerosol modelling for LMFBR safety analysis. Schikarski, W.O. 
(Kernforschungszentrum, Karlsruhe, Ger.). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

The problems of aerosol formation, aerosol transport behav- 
ior, aerosol retention systems and (eventually) release to the environ- 
ment from core disassembly accidents and other sources are of high 
significance in LMFBR safety. Beginning with the early models 
developed in the mid 60's much work has been done since to 
improve understanding of aerosol behavior in LMFBR contain- 
ments. Present modelling theories comprise essentially the US code 
HAARM-2 and the German code PARDISEKO-3. The status of 
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aerosol modelling, the verification by experimental programs and the 
remaining uncertainties are discussed. 


3763 (CONF-761001—P4, pp 1915-1923) Deposition of aero- 
sols formed by HCDA due to decay heat transport in LMFBR inner 
containment atmospheres. van de Vate, J.F.; Plomp, A.; de Jong, C.; 
Smit, H.C.D. (Netherlands Energy Research Foundation ECN, 
Petten). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

The role of heat transfer related processes governing aerosol 
behavior after core melt down in LMFBR containments is discussed. 
Useful and experimentally supported equations for calculation of 
aerosol decay due to thermophoresis or condensation coupled set- 
tling are given. The important aspect of spatially homogeneous 
distribution of aerosol in the containment space is treated. Comments 
are made about existing computer models for safety evaluation of 
nuclear aerosols. 


3764 (CONF-761001—P4, pp 1924-1929) Fuel particle and fis- 
sion product release from LMFBR-core catcher. Jordan, S.; Ozawa, 
Y. (Kernforschungszentrum, Karlsruhe, Ger.). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related.physics. Vol. IV. 

During a postulated severe incid®at with core rupture at a 
sodium cooled fast reactor major quantities ‘of fuel particles may be 
suspended in the liquid sodium contained in the core catcher. The 
release of fuel and sodium from a contaminated pool at 500 and 
900°C was investigated by laboratory and technical experiments. 
Sodium vapor was released from a boiling sodium pool into nitrogen 
atmosphere with a rate of 85 kg Na/m*h. Decontamination factors 
for uranium release from sodium pools were measured between 10° 
and 10‘ for sodium containing 1 weight percent UO2 powder. The 
effect was found to be not strong dependent on temperature between 
500 and 900°C. 


3765 (CONF-761001—P4, pp 1937-1944) Some potential reduc- 
tions in the release of radioactivity under LMFBR accident conditions. 
Nelson, C.T.; Johnson, R.P.; Vaughan, E.U.; Guderjahn, C.A.; 
Morewitz, H.A. (Atomics International, Canoga Park, CA). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

The reactor system and containment of a LMFBR can be 
expected to be very effective in preventing the spread of radioactiv- 
ity following an accident. With current leak data measurement 
technology, a reactor containment building must be considered to 
have 0.1 v/o leakage/day. Since this is the limit of sensitivity, this 
much gas leakage can be accommodated by flow through a single, 
short length hole having an equivalent diameter of about 1 mm. 
Recent tests at Atomics International have shown that holes this 
small in diameter are quickly plugged if aerosols are present to any 
extent. Since, in addition, radioactive volatiles will be mostly 
trapped in the sodium pool, there is little release of dose producing 
radioactivity. 


3766 (CONF-761001—P4, pp 1945-1954) Sodium fire studies in 
France safety tests and applications on an LMFBR. Fruchard, Y.; 
Colome, J.; Malet, J.C.; Berlin, M.; de Cuy, G.D.; Justin, J.; Duco, 
o _— B. (Centre d'Etudes Nucleaires de Cadarache, France). 
1976. 


From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

The risk of sodium fires in an LMFBR requires thorough 
analysis, and the possible consequences of an accidental fire must be 
accurately determined. Not only must means of prevention and 
detection be perfected, but techniques must be developed to limit the 
damage caused by a fire: extinguishment, aerosol containment, pro- 
tection of reactor structures. The program currently undertaken by 
the CEA’s Nuclear Safety Department covering these problems is 
described. The major results obtained as well as their application to 
the SUPER-PHENIX reactor are included. 


3767 (CONF-76100i—P4, pp 1955-1961) Release of fission 
products from contaminated sodium fires. Jordan, S. (Kernfors- 
chungszentrum, Karlsruhe, Ger.). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

Leaks in the primary coolant system of a LMFBR and also 
serious incidents with tank rupture may entail the escape of fission 
products into the containment of the reactor. For incident analysis it 
is important to know the retention capability of sodium for the 
different fission products. The release of cesium and strontium from 
pools contaminated with 100 to 1000 ppM was investigated by 
experiments. The cesium content of airborne aerosols depends on 
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oxygen concentration: at 21 percent oxygen concentration the Cs 
content of sodium-oxide aerosols is 3 times and at 0.5 percent 15 
times as high as the initial Cs concentration in the pool. Strontium 
content of aerosols over burning contaminated sodium pools is 10* 
times smaller than the strontium pool concentration. 


3768 (CONF-761001—P4, pp 1972-1981) Sodium spray release 
accident analysis for fast reactor safety studies. Shire, P.R. (Westing- 
house Hanford Co., Richland, WA). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

A computer code has been developed to model the effects of 
postulated sodium spray release from LMFBR piping, although this 
is an event of extremely low probability. The calculation method 
utilizes gas convection and droplet combustion theory to calculate 
the pressure and temperature effects in a range of 0 to 21 mole 
percent oxygen with humidity. Droplet motion and large aggregate 
sodium surface area result in rapid release of combustion and sensible 
heat causing a nearly adiabatic pressure rise which peaks in several 
seconds. This analytical tool has indicated reasonable agreement 
with prototypic test data for a range of oxygen and water vapor 
concentrations, cell volumes and droplet sizes. 


3769 (CONF-761001—P4, pp 1985-1994) Model for evaluating 
probabilities of primary system retention of core debris and time of 
release in LMFBR risk assessments. Fleischer, L.S.; Feller, K.G.; El- 
Sheikh, K.A.; Medley, J.R. (General Electric Co., Sunnyvale, CA). 
1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

An analytical model is presented that can probabilistically 
analyze the capability of the primary coolant system to retain core 
debris after a core disruption accident. For a given set of conditions 
at the termination of a core disruption, the model provides (1) the 
probability of a failure of the reactor vessel and the primary system 
piping resulting from non-coolable core debris, (2) the probability 
distribution of the time of major fuel releases from the primary 
system due to the system boundary failure, and (3) a characterization 
of events within the primary system that may affect the spatial 
distribution of radionuclides. The model is under development and 
has been applied to selected reactor designs and accidents. These 
applications provide insight into the reliability of the primary system 
to retain core debris, the range of accident outcomes, and the 
accident risks. 


3770 (CONF-761001—P4, pp 1995-2004) Considerations of the 
third line of assurance: post-accident heat removal and core retention 
in containment. Gluekler, E.L.; Dayan, A. (General Electric Co., 
Sunnyvale, CA). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

LMFBR safety through defense in depth is provided by four 
lines of assurance (LOA 1 to 4). Primary emphasis in design is on 
LOA-1 or prevention of accidents, but the LMFBR can also be 
shown to possess inherent safety characteristics in the second, third 
and fourth lines. These lines would limit core damage, retain radio- 
active materials in the primary system cells and mitigate the conse- 
quences of very low probability events. The main concern of this 
paper is with LOA3. Functional requirements and pertinent consid- 
erations of core retention and decay heat removal are given. The 
scenario of a postulated accident is described from the stage of core 
debris dispersion to the final stage of debris settling in either the 
reactor vessel or at the bottom of the reactor cell. Parametric studies 
for conservative scenarios which assume liner failure and subsequent 
chemical reactions have been performed for early-sized LMFBRs. 
The containment response appears to be highly dependent on the 
structural integrity of the reactor cell liner and concrete dehydration 
rates in the case the liner has failed. Radiological assessments indi- 
cate that 1OCFR100 guidelines can be met for all considered cases. 


3771 (CONF-761001—P4, pp 2016-2025) Post-accident heat 
removal for gas cooled fast reactors. Dalle Donne, M. (Kernfors- 
chungszentrum, Karlsruhe, Ger.); Dorner, S.; Schumacher, G.; 
Artnik, J.; Goetzmann, C.A.; Rau, P. 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

In a GCFR the absence of large reactivity excursions and the 
downward direction of the cooling flow ensures that during a gross 
melt-down accident the fuel is falling on the base of the reactor 
cavern contained in the Prestressed Concrete Reactor Vessel 
(PCRV). Various PAHR solutions for the GCFR based on ZnCl, 
lead or water have been investigated, however at present the best 
solution appears to be a core-catcher based on borax, which dis- 
solves the oxide fuel and thus decreases the volumetric heat produc- 
tion in the melt and the heat flux to the water-cooled liner of the 
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PCRV. Furthermore the 8.7 meter thick concrete slab forming the 
base of the PCRV could be used as external core-catcher. Calcula- 
tions show that to melt this slab it would require 230 days. To use 
the PCRV as an external core-catcher, it would be necessary to cool 
the outer surface of the lower part of the concrete pressure vessel, in 
order to maintain intact a sufficiently thick layer of concrete. 


3772 (CONF-761001—P4, pp 2026-2035) Prediction of dryout 
heat fluxes in beds of volumetrically heated particles. Dhir, V.K.; 
Catton, I. (Univ. of California, Los Angeles). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

New data for dryout heat fluxes in volumetrically heated 
shallow beds are reported. The shallow bed data are correlated with 
a semi-theoretical correlation based on maximum possible vapor 
volume flux through the vapor jets overlying the bed. The transition 
from deep to shallow beds is determined by using the present 
shallow bed correlation and the deep bed correlation suggested 
earlier. It is found that the transition height is significantly dependent 
on the particle size, and the initial bed porosity. The results of the 
present study are applied to a hypothetical core disruptive accident 
in a liquid metal fast breeder reactor. The maximum possible coola- 
ble depths of the core debris as a function of the particle size, bed 
porosity and decay heat have been predicted. 


3773 (CONF-761001—P4, pp 2036-2044) Studies of the forma- 
tion and cooling of particulate fuel debris beds in sodium. Sowa, E.S.; 
Gabor, J.D.; Baker, L. Jr.; Pavlik, J.R.; Cassulo, J.C.; Holloway, W. 
(Argonne National Lab., IL). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

Particulate debris-bed formation and heat transfer experi- 
ments have been conducted to provide information needed for 
postaccident heat removal analysis of sodium-cooled reactors. The 
particulate debris bed formation experiment, designated M-5, em- 
ployed molten UO: generated by a thermite-type chemical reaction. 
The molten UO, flowed into a dry steel container that simulated the 
cavity below a reactor. Sodium flow into the cavity followed the 
fuel flow by about 0.2 s. Examination of the residue indicated that 
the molten UO. was completely fragmented by interaction with 
sodium to form a particulate bed. Particle distributions down to the 
submicron size range are reported. Bed heat transfer experiments 
were performed with metallic particulates in water. Three experi- 
mental techniques were used with the same particulate material, 
including (1) induction heating of the particulate, (2) Joule heating of 
the aqueous phase (made conducting by the addition of salts), and (3) 
bottom heating. 


3774 (CONF-761001—P4, pp 2047-2055) Experimental investi- 
gations of heat transfer characteristics in liquid layers with internal 
heat sources. Fieg, G. (Kernforschungszentrum, Karlsruhe, Ger.). 
1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

Stationary natural convective heat transport from internally 
heated horizontal fluid layers is studied. As compared to previous 
measurements the spectrum of boundary conditions has been ex- 
tended to cover the range from adiabatic lower to adiabatic upper 
wall, including the special case of equal temperatures at the upper 
and lower wall. In addition the heat transport from an internally 
heated fluid layer which is superposed by a second, not internally 
heated and nonmiscible fluid layer, has been studied. Moreover, heat 
transfer measurements have been done in internally heated liquid 
layers through which gas bubbles are rising from the bottom. 


3775 (CONF-761001—P4, pp 2056-2065) Heat removal from 
molten fuel pools. Baker, L. Jr.; Chasanov, M.G.; Gabor, J.D.; 
Gunther, W.H.; Cassulo, J.C.; Bingle, J.D.; Mansoori, G.A. (Ar- 
gonne National Lab., IL). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

Two experiments were conducted to study the distribution of 
internally generated heat in nonboiling pools of rectangular cross- 
section. In one experiment, the heated fluid was an aqueous solution, 
and in the other the fluid was molten uranium dioxide. Heat was 
generated by the passage of AC current through the pools. Analysis 
of the heat flux data from the water experiments led to an empirical 
model of pool heat transfer. The model takes account of the interac- 
tions of the vertical heat fluxes with the horizontal heat fluxes. The 
empirical model, when applied to the conditions of the molten UO 
experiments, predicted significantly smaller downward heat fluxes 
than were observed. The increased downward heat fluxes in the 
molten UO: could possibly be caused by effects of partial transpar- 
ency within the molten UO». 
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3776 (CONF-761001—P4, pp 2066-2076) Heat transfer and 
fluid dynamics in a volume-heated boiling pool. Gustavson, W.R.; 
Kazimi, M.S.; Chen, J.C. (Brookhaven National Lab., Upton, NY). 
1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

An analytical and experimental investigation of the horizontal 
heat transfer from an internally heated boiling pool to a vertical wall 
has been conducted. A model is presented for the heat transfer based 
on combined modes of natural and forced convection flow in the 
liquid boundary layer at the vertical wall. The experimental results, 
using Joule heating of a ZnSO,—Hz2O solution, indicate that the pool 
may develop a low-density “foam-like” regime as well as a dense 
“turbulent” gime. The analytic model compares favorably to the 
results in the ‘dense’ regime which show that the highest heat flux 
will develop near the upper edge of the pool. Application of the 
model to a boiling pool of UO with a low level of boiling power 
(decay-heat level) suggests that the sideward heat transfer rates will 
limit the thickness of any fuel crust that may develop between the 
pool and the surrounding steel structure to a few millimeters. The 
stability and strength of such a crust have not been investigated. 


3777 (CONF-761001—P4, pp 2105-2114) Interactions of 
LMFBR core debris with concrete. Baker, L. Jr.; Cheung, F.B.; 
Chasanov, M.G.; Sowa, E.S.; Bingle, J.D.; Staahl, G.; Pavlik, J.R.; 
Holloway, W. (Argonne National Lab., IL). 1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

Experiments were conducted to study each of the four pro- 
cesses of importance in the analyses of the interactions of LMFBR 
core debris with concrete, including: (1) concrete dehydration, (2) 
interaction with molten stainless steel, (3) interaction with molten 
UOk2, and (4) interaction with liquid sodium. The dehydration experi- 
ments, performed with one type of limestone concrete, indicated that 
as a result of dehydration and moisture migration within the con- 
crete, the effective thermal diffusivity at higher temperatures is 
several times that at room temperature. Based on the observed rate 
of thermal diffusion in concrete, a preliminary model of heat transfer 
in concrete has been developed. 


3778 (CONF-761001—P4, pp 2115-2121) Acoustic diagnostic 
techniques for post-accident heat removal experiments. Sutherland, 
H.J.; Carlson, G.A.; Kent, L.A. (Sandia Labs., Albuquerque, NM). 
1976. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (5 Oct 1976). 

In Fast reactor safety and related physics. Vol. IV. 

Two acoustic techniques which have applications to reactor 
safety studies are described here. Both techniques are adaptations of 
the pulse-echo ultrasonic method. The first technique uses acoustic 
waves to measure temperature. It will be used to monitor the 
temperature of UO, from 2000°K to above the UO. melting point 
(3130°K). The second technique uses acoustic waves to measure 
erosion rates and its use is illustrated by monitoring the erosion of a 
concrete interface by a plasma jet. 


3779 ({COO—2554-6) Simulation of boiling pools with internal 
heat sources by gas injection. Luk, A.C.H.; Ganguli, A.; Bankoff, 
S.G. (Northwestern Univ., Evanston, Ill. (USA). Dept. of Chemical 
Engineering). 29 Jul 1977. Contract EY-76-S-02-2554. 32p. Dep. 
NTIS, PC AA03;MF AO1. 

Heat transfer from the sides and bottom of an open non- 
boiling liquid pool with spatially uniform internal gas injection was 
studied experimentally, both in transient and in steady state. The 
results were compared with experimental data for a boiling pool 
without permanent gas injection undertaken at Argonne National 
Laboratory. Typical Nusselt number versus Reynolds number plots 
showed that heat transfer rates were much higher in the gassy pool 
due to more efficient circulation. A correction was applied to 
estimate the surface evaporation effect under boiling conditions. 
Bubble size and distribution effects controlled the heat transfer rates. 
Vertical void fraction profiles were inferred from local static pres- 
sure measurements. A modified Grashof number, in terms of the 
average void fraction, was also used to correlate the data for 
horizontal heat flow. The bottom and side heat loss rates were about 
equal, which would indicate that the pool might retain its shape as it 
sinks into the support material. 


3780 (CRBRP-PS—01) Overview of the CRBRP safety study. 
Piper, H.B.; Conradi, L.L.; Buhl, A.R.; Wood, P.J.; Leaver, D.E.W. 
(Clinch River Breeder Reactor Plant Project Office, Oak Ridge, 
Tenn. (USA); Energy Research and Development Administration, 
Oak Ridge, Tenn. (USA). Oak Ridge Operations Office; Westing- 
house Electric Corp., Madison, Pa. (USA). Advanced Reactors 
Div.; Science Applications, Inc., Palo Alto, Calif. (USA)). Jun 1977. 
Contract EY-76-C-15-2395. 3lp. (CONF-770611—16). Dep. NTIS, 
PC A03/MF AO1. 
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From American Nuclear Society annual meeting; New York, 
New York, United States of America (USA) (12 Jun 1977). 

A Safety Study has been conducted for the Clinch River 
Breeder Reactor Plant (CRBRP). This paper presents a review and 
discussion of objectives, methods, techniques, and results of that 
study. The CRBRP Safety Study was conducted to: (1) provide a 
realistic assessment of accident risks associated with operation of the 
CRBRP, (2) place those identified risks in perspective with other 
societal risks, and (3) aid in determining whether accident risks from 
the CRBRP are comparable to those of previously licensed reactors. 
Achievement of the objectives of this study has required identifica- 
tion of significant contributors to risk in a logical and orderly 
manner. Consideration of a comprehensive set of accident initiators, 
inclusion of experience data with a conservative bias, reliance upon 
proven methods and techniques, evaluation of a wide range of 
radionuclide releases and associated health effects, and utilization of 
experienced risk analysts are the salient elements employed in the 
systematic approach to this study. This together with heavy reliance 
on experience gained during years of Light Water Reactor (LWR) 
design, licensing, and operation provides reasonable assurance that 
the study objectives have been achieved. Results of the CRBRP 
Safety Study indicate that the risk arising from the operation of 
CRBRP is small in comparison to other local societal risks, and that 
CRBRP risk is comparable to the risk from previously licensed 
nuclear power plants as identified in the Reactor Safety Study. 


3781 (EPRI-NP—438) Characteristics of pipe system failures in 
light water reactors. Basin, S.L.; Burns, E.T. (Science Applications, 
Inc., Palo Alto, Calif. (USA)). Aug 1977. 76p. Dep. NTIS, PC A05/ 
MF AOl1. 

A Statistical description of pipe system failures is presented. 
The characteristics of these failures have been derived from reports 
submitted by the utilities to the Nuclear Regulatory Commission. In 
the present study, emphasis has been placed on identifying trends in 
the incidence of pipe failures and on the statistical characterization 
of the failure events to include impact on plant availability and 
capacity. Pipe system failures are compared from the standpoint of 
frequency of occurrence within plant types, i.e, PWR versus BWR, 
frequency of occurrence within plant subsystems, failure modes, pipe 
size categories, and time-to-failure from initial criticality. Hypotheses 
regarding differences between frequency distributions within PWR’s 
versus BWR’s are tested via standard nonparametric statistical meth- 
ods. 


3782 (GA-A—14415) Status of safety-related qualification and 
design verification and support programs in support of HTGR PSARs. 
Biannual report for period ending February 28, 1977. (General 
Atomic Co., San Diego, Calif. (USA)). Jun 1977. Contract EY-76-C- 
03-0167-051. 34p. (GA-LTR—106). Dep. NTIS, PC A03/MF AO1. 

Progress is summarized in the following areas: (1) seismic 
program, (2) core support tests, and (3) control and orificing assem- 
bly tests. (DG) 


3783 (GA-A—14513) GCR safety program. Quarterly progress 
report for the period ending June 30, 1977. (General Atomic Co., San 
Diego, Calif. (USA)). Jul 1977. Contract EY-76-C-03-0167-051. 37p. 
Dep. NTIS, PC A03/MF AO1. 

The program covers development of safety and safety-related 
studies to better understand and more accurately define safety char- 
acteristics and safety margins of GCRs under postulated accident 
conditions. The work reported includes core seismic studies, high- 
temperature gas-cooled reactor (HTGR) accident initiation and pro- 
gression analysis, and safety research on core-released radioactivity 
and containment atmosphere response during postulated accident 
situations. 


3784 (GEFR—13923-19) Fuel rod mechanics and failure analy- 
sis. Nineteenth quarterly report, February—April 1977. (General 
Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). 
May 1977. Contract EY-76-C-03-0893-002. 46p. . 

The objective of the work reported under this program is to 
model fuel rod performance and cladding failure under hypothetical 
transient conditions, and to validate these models using data from 
both integral fuel rod experiments and differential in-reactor and out- 
of-reactor experiments. Progress is reported under the following 
headings: experimental analysis and code validation, FTR and 
= supporting analyses, and evaluation-adaptation of existing 
codes. 


3785 (HEDL-SA—1190FP) Hydrogen jet recombination under 
postulated LMFBR accident conditions. Wierman, R.W. (Hanford 
Engineering Development Lab., Richland, Wash. (USA)). 1977. 
Contract EY-76-C-14-2170. 11p. (CONF-770611—27). Dep. NTIS, 
PC A02/MF AO1. 

From American Nuclear Society annual meeting; New York, 
New York, United States of America (USA) (12 Jun 1977). 

Certain conditions may be postulated in LMFBR risk assess- 
ments for which the potential of hydrogen release to the reactor 
containment building needs to be evaluated. The inherent self- 
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ignition characteristics of hydrogen jets entering the air atmosphere 
of the reactor containment building should be understood for such 
analyses. If hydrogen jets were to self-ignite (recombine) at the 
source where they enter the reactor containment building, then 
undesirable hydrogen accumulation would not occur. Therefore, 
experiments have been conducted investigating the phenomena asso- 
ciated with the recombination of hydrogen jets under conditions 
similar to those postulated for LMFBR studies. The data presented 
define the conditions required for self-ignition of the hydrogen jets. 


3786 (Juel-Conf—21, pp 172-184) Management of radiation 
exposures in nuclear power plants in India. Parameswaran, S.; Venka- 
tesan, S.; Sah, B.M.L.; Subbaratnam, T. (Bhabha Atomic Research 
Centre, Bombay (India). Health Physics Div.). Sep 1976. 

From 4. Indo-German seminar on operation of nuclear power 
plants; Julich, German, Federal Republic of (F.R. Germany) (29 Jun 
1976). 

In Proceedings of the fourth Indo-German seminar on oper- 
ation of nuclear power plants. Session 3. 

The distribution of radiation exposure among various work 
groups in the power station is presented. 50% of the total exposure is 
received by the maintenance personnel. Within this working group it 
has been obserbed that most of the burden is shared between the 
mechanical maintenance group and the group which is engaged in 
jobs such as decontamination of equipment and area and collection 
and movement of radioactive solid waste. Operational personnel 
consume about 30% of the total exposure. It may be important to 
mention that the significant tritium exposure is taken into consider- 
ation while computing the whole body exposure. 


3787 (Juel-Conf—21, pp 193-210) Radiation exposure in the 
AVR experimental nuclear power station. Ziermann, E. (Arbeitsge- 
meinschaft Versuchs-Reaktor G.m.b.H., Juelich (Germany, F.R.)). 
Sep 1976. 

From 4. Indo-German seminar on operation of nuclear power 
plants; Julich, German, Federal Republic of (F.R. Germany) (29 Jun 
1976). 

In Proceedings of the fourth Indo-German seminar on oper- 
ation of nuclear power plants. Session 3. 

The mean collective annual dose of AVR-personnel exposed 
to radiation on the job during the first eight years of operation, 
including out-of-house personnel, was relatively low at a level of 
Dsub(k) = 74 rem. This dose is attributable primarily to movement 
within the containment during power operation. The collective 
annual dose could be reduced to about half the level experienced 
during the first three years by means of improvement in this area. It 
could be still considerably lower with a better configuration of the 
biological shielding. As a result of the integrated configuration there 
is a transport of activated corrosion products and their deposits at a 
few isolated points within the power house, resulting in appreciable 
radiation fields. However, since only a few personnel work in these 
areas - and even these only rarely - the percentage of the dose caused 
by this effect is so small that it can be disregarded. 


3788 (KFK—2324) Transient potential flow in complex geome- 
try with application to PWR blowdown flows. Schumann, U. (Kern- 
forschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Reaktor- 
entwicklung; Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Projekt Nukleare Sicherheit). Dec 1976. 100p. (In German). Dep. 
NTIS (US Sales Only), PC A05/MF A0O1. 

As an approximate evaluation of pressurized water reactor 
(PWR)-blowdown flows (in particular for the HDR experiments) 
incompressible one-phase, transient potential flow is considered in 
flow ducts with rigid impermeable walls. For arbitrarily chaped 
ducts it is shown that the temporal variation of the velocity is 
described by the ordinary differential equation of Riccati which can 
be integrated analytically for a class of important cases. The velocity 
and pressure fields for time-independent boundary conditions are 
determined for all times by the solution of three Laplace equations 
only. If the potential flow is known for some individual ducts, it is 
possible under certain conditions to enumerate the temporial and 
spatial flow behavior in a complex duct composed of the single ducts 
without solving additional differential equations. This allows for the 
analysis of three-dimensional problems by piecewise analysis of one- 
and two-dimensional ducts. In particular, the transient flow through 
the downcomer and the blowdown-pipe is considered in a pressur- 
ized water reactor, as expected in the HDR-blowdown experiments. 
The analysis is one-dimensional (analytically) as well as two-dimen- 
sional (numerically) and three-dimensional (by coupling two two- 
dimensional ducts). The computations are done by means of finite 
differences (using cyclic reduction) as well as by the integral equa- 
tion method which corresponds to the singularity method. Both 
methods show advantages and disadvantages. The programs 
(LAPL) used for the two-dimensional integral equation method are 
listed in an appendix. 


3789 (KFK—2375, pp 202-213) Dynamic load of LWR pressure 
suppression systems. Eberle, F.; Kadlec, J.; Barschdorff, D.; Erb, E.; 
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Neumann, M.; Philipp, P.; Wolf, E.; Csamer, M.; Lang, G,; 
Schnauder, H. Nov 1976. (In German). 

In First semiannual report 1976. 

The infrared measurement equipment for the Marviken II 
Project was installed in the plant and started operation. In the four 
blowdown tests carried out so far the equipment has performed 
sucessfully. The measured data are being evaluated in parallel at 
Studsvik (Sweden) and at the Institut fuer Thermische Stroemungs- 
maschinen (ITS) of Karlsruhe University. Studies on the dynamic 
behavior of the containment structure concentrated on the transient 
behavior of the thin shells of the containment. The analytical investi- 
gation of the inner cylinder of the Brunsbuettel wetwell performed 
under simplified boundary conditions showed that a variety of 
vibrational modes (some hundred) up to the high orders have to be 
taken into account to determine a dynamic response, since this shell 
is much softer with respect to higher order loads than in case of low 
order loads. The requirement of considering such high orders im- 
plies that these high orders must be known also for the load, which 
in experimental load evaluation would call for a correspondingly 
high number of measurement positions located closely to each other. 


3790 (KFK—2375, pp 231-233) Design and pre-calculation of 
the HDR-blowdown-experiments on dynamic loading, stresses and 
deformations of reactor vessel internals. Krieg, R.; Schlechtendahl, 
E.G. (Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 
Reaktorentwicklung). Nov 1976. (In German). 

In First semiannual report 1976. 

Based on design calculations performed during the preceed- 
ing half year, working drawings were made for the core barrel, the 
core barrel clamping flange, the lower flange and the weight ring. 
These drawings were the basis of an order for fabrication and 
assembly. Moreover, a study was prepared on the stability of the 
HDR pressure vessel in case of blowdown. It appeared that it is 
sufficient for stability evaluation to take into account exclusively the 
reaction force of the escaping blowdown jet as an imposed load 
attacking the pressure vessel. The loop for generating enthalpy 
distributions, which are typical for a PWR-reactor, was modified 
such that the process becomes stable. This implified the supply of 
cold water into the lower plenum, hot water feed into the upper 
plenum, and suction of the mixture in the annular space. Besides, 
some criteria were defined for loop control. The axial temperature 
distribution was determined, which takes place at the beginning of 
the blowdown tests. For experimental verification of this tempera- 
ture distribution, appropriate preliminary tests have been prepared. 
According to available results thermal insulation of the HDR vessel 
does not seem necessary in case that a possible chimney effect in the 
facility is adequately suppressed. 


3791 (KFK—2375, pp 237-240) Development and verification 
of coupled fluid-structural-dynamic codes for stress and deformation 
analysis of reactor vessel internals under blowdown loading. Krieg, R.; 
Schlechtendahl, E.G. (Kernforschungszentrum Karlsruhe (Ger- 
many, F.R.). Inst. fuer Reaktorentwicklung). Nov 1976. (In 
German). 

In First semiannual report 1976. 

A report is presented about the different methods in coupled 
fluid structural dynamics. A detailed description is given for a 
computer code which is to transform the fluid dynamic problem into 
a BIE problem by means of a singularity method. First itive 
results with a one-dimensional part model and description of a two- 
dimensional part model for the FLUST 01 code are indluded togeth- 
er with the first results by means of the two-dimensional fluid 
dynamics code YAQUI, for the fluid layer between core barrel and 
reactor vessel. By approximation of water as an incompressible fluid, 
conservative estimates were made of the core barrel loading. They 
indicate that the load curves used in the past might be too pessimis- 
tic. 


3792 (KFK—2375, pp 241-251) Theoretical investigations of 
fuel behavior during LOCA and ATWS. Meyder, R. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Reaktor- 
entwicklung); Unger, H. (Stuttgart Univ. (TH) (Germany, F.R.). 
Inst. fuer Kernenergetik). Nov 1976. (In German). 

In First semiannual report 1976. 

The program system SSYST has been improved. The results 
of the SSYST-FRAP comparison calculations showed good agree- 
ment. In both programs, for instance, ballooning at the hottest spot 
occurs almost at the same time (appr 8 s). The calculation of the 
experiments of IRB on ballooning led also to a qualitative good 
agreement of experimental and theoretical results. The parameters in 
Nortons creep law are quantitatively not yet satisfactory. Gas gap 
flow equalizes axial pressure difference already at small gaps. The 
method of ‘Moment Matching’ for the statistical analysis needs 
considerably less computer time than ‘Monte Carlo’ method, and 
differs only slightly in expected values and variances. 


3793 (KFK—2375, pp 446-449) Experiments with simulated 
large core melts, Perinic, D.; Kammerer, B.; Mack, A. (Kernfors- 
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chungszentrum Karlsruhe (Germany, F.R.). Abt. Reaktorbetrieb und 
Technik). Nov 1976. (In German). 

In First semiannual report 1976. 

At the beginning of 1976 the established goals of the program 
were determined. A feasibility study for simulating large core melts 
has been started. The experiments have the following goals: investi- 
gation of combined influences of the thermohydraulics and the 
reaction behaviour and their influence on the activity release; inves- 
tigation of the influence of pool depth and circulation on the fission 
and activation product release; investigation of the penetration of the 
melting front; investigation of layer and crust formation, boiling and 
evaporation of the melt; investigation of phases and phase distribu- 
tion in the melt as they are related to the distribution of fission and 
activation products; investigation of atmospheric oxidation at the 
surface of the melt and internal oxidation _ the gases released 
from concrete decomposition; investigation of long time behaviour 
and possibilities for cooling of the melt within the concrete or in a 
corecatcher; investigation of formation, diffusion and sedimentation 
behaviour of aerosols released from the melt; investigation of hydro- 
gen generation and limitation of danger of explosion; and investiga- 
tion of interaction of core melt with various core materials. 


3794 (KFK—2375, pp 121-127) Post accident recirculation air 
cleanup filters for fission product removal from the containment 
atmosphere. Dillmann, H.G.; Pasler, H. Nov 1976. (In German). 

In First semiannual report 1976. 

On the basis of the theoretical results obtained with respect to 
the radiation exposure and the temperature development in a post- 
accident filter under failed blower conditions the material studies 
were carried on in the direction of higher temperatures and longer 
periods of use. At temperature of approx. 300°C and periods of use 
of approx. 100 hours a decrease of the removal efficiency of AC 
6120 was found. However, under the same experimental conditions 
molucular sieves of the silver type resulted in removal efficiencies of 
> 99.9% at residence times of 0.4 s. Theoretical calculations were 
made of the radiation exposure of sorption materials in post-accident 
filters to determine the dose rate and the total dose at a given 
geometry as a function of the iodine release and the volume flow 
through the filter. Dose rates were found to range up to approx. 10° 
rad/h and total doses up to 10" rad. For this reason, future irradia- 
tion experiments will be concerned with studies of the sorption 
materials at radiation doses of > 10° rad. 


3795 (KFK—2375, pp 325-328) Investigations of the fuel rod 
behavior during the blowdown phase of a loss-of-coolant accident. Out- 
of-pile experiments with electrically heated single rods. Class, G.; 
Foempe, D. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Inst. fuer Reaktorentwicklung); Hain, K.; Bruederle, F.; Naschwitz, 
H.; Paroth, N.; Mueller, G.; Vollmer, T.; Wagner, K. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Abt. Reaktorbetrieb und 
Technik). Nov 1976. (In German). 

In First semiannual report 1976. 

The startup tests with the test equipment have been terminat- 
ed for the time being. The loop was tested up to 50 bar and 250°C. 
Some significant parts of the computer program for evaluation were 
completed and tested. It is intended to use RELAP 4 in the thermo- 
dynamic interpolation allowing the evaluation of tests. However, 
due to technical difficulties with the program RELAP 4 test compu- 
tations could not yet be made. 


3796 (KFK—2375, pp 316-324) Studies on the influence of 
oxide fuel on the mechanical properties of Zry-tubes for LOCA and 
ATWS. Hofmann, P.; Politis, C.; Kurz, K.; Metzger, H.; Rejman, G.; 
Scheckel, B. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Inst. fuer Material- und Festkoerperforschung). Nov 1976. (In 
German). 

In First semiannual report 1976. 

It is evident from test results obtained for UO: filled Zry tube 
specimens that the influence of the oxygen potential (O/U ratio: 2.00 
to 2.05) on the strain and rupture behavior clearly decreases at high 
differential pressure. Within the temperature range between 900 and 

000°C a minimum exists in the circumferential strains of the clad- 

ding tubes. The temperature difference between the central fuel 
temperature and the cladding material temperature depends on the 
heating rate and also quite considerably on the gas filling of the tube 
specimens, on the test atmosphere, and on the initial temperature. At 
heating rates of about 150°C/s and an initial temperature of about 
300°C the temperature difference is almost 700°C at 1000°C. The 
circumferential strain rate of the cladding tubes can be determined 
by use of light optical methods. The films are evaluated by a picture 
analyzer. 


3797 (KFK—2375, pp 329-333) Investigations of fuel rod fail- 
ure in the second heatup-phase of a LOCA. In-pile experiments with 
single rods in the DK-loop of the FR2 reactor. Karb, E.; Sepold, L.; 
Baumgaertner, K.; Harbauer, G.; Leiling, W.; Lukitsch, H.; Wagner, 
K. (Kernforschungszentrum Karlsruhe (Germany, F.R.). Abt. Reak- 
torbetrieb und Technik). Nov 1976. (In German). 

In First semiannual report 1976. 
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The significant results from the post-examination of the first 
ballooned rod are: - remained elongation of the rod 5,5 mm, length 
of ballooning about 60 mm, maximum circumferential increase at the 
ballooning 65%, length of crack 19 mm, maximum crack width 1,3 
mm. The general pictures of the rod show that there are no more 
other ballooned zones besides the great ballooning. The radiograph 
exhibits burst pellets in the ballooned zone whilst the pellet stack in 
the non-ballooned zone is unaffected. 


3798 (KFK—2375, pp 380-393) Influence of the size and shape 
of cooling channel blockades upon emergency core cooling in the 
flooding phase of a LOCA. Malang, S.; Barth, S.; Eggert, E.; Goetz- 
mann, W.; Harten, U.; Hitzig, K.; Ihle, P.; Kreuzinger, H.; Megerle, 
A.; Rust, K. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Inst. fuer Reaktorbauelemente). Nov 1976. (In German). 

In First semiannual report 1976. 

The shake down of the loop and the test section including 5 
rods without blockages has been successfully completed. Several 
improvements were made concerning the power control, the safety 
system for the protection of the heater rods, and the data acquisition. 
Prestressing of the rods using weights of about 10 kg each has given 
satisfactory results. After 11 flooding tests the rods have been still 
straight. Nevertheless in the region of the highest rod power the 
spacers were permanently deformed. The reason for that is that the 
thermal expansion of the rods was restrained by the high friction 
force between the rod and the spacer in the colder zone. Therefore 
during the assembling process of the instrumented rods the contact 
pressure was reduced. The actual experimental work was started. 
After 3 reflood tests the distance between the heater rods are still 
uniform. During all preliminary tests, the shake down period, and 
the experimental work no heater rod has been damaged. During the 
shake down a short circuit occured due to a leakage of water in the 
region of the current connectors. Hereby 3 thermocouples were 
damaged. To avoid that problem the insulation as well as the safety 
system were refined. 


3799 (KFK—2375, pp 334-338) Reference tests to in-pile ex- 
periments with electrically heated fuel rod simulators (single rods). 
Raepple, B.; Hauschild, J.; Hespeler, M.; Knappschneider, W.; 
Pruessmann, M. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Abt. Reaktorbetrieb und Technik). Nov 1976. (In German). 

In First semiannual report 1976. 

The heater rods were faultless in all tests. The basis layout of 
these rods can be used in the design of reference rods. Experiences 
gathered last year on necessary details regarding the reactor, the 
electrical heating, and the loop as well as on the instrumentation and 
measurements technology of the facility have been reconfirmed. 
Sources of error were largely eliminated. However, difficulties were 
encountered in the determination of thermal power which, despite 
many efforts, has not yet been brought to agree with the electrical 
power measured. Testing of electrical power control has yielded 
positive results. Intercomparison of transient cladding tube tempera- 
tures recorded and their comparison with the calculation values 
concurrently show differences between Al2O3 and UO; filled rods. 
For the same power and within the interesting range of temperatures 
the heat up rate is lower in the rod containing Al2Os ring pellets 
than in the rod with UO: ring pellets. In all cases measured cladding 
temperatures are lower than the calculated values. (The differences 
can be explained by the type of thermocouple installation; the effects 
still wait for quantification.) Principally, however, calculated and 
measured temperature histories are similar. 


3800 (KFK—2375, pp 339-379) Investigations of the fuel rod 
behavior in the low pressure phase of a LOCA and of the interaction 
between ballooning Zircaloy claddings and emergency core cooling. 
Wiehr, K.; Erbacher, F.; Harten, U.; Just, W.; Neitzel, H.J.; Rei- 
mann, M.; Schaeffner, R.; Schmidt, H. (Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Inst. fuer Reaktorbauelemente). Nov 
1976. (In German). 

In First semiannual report 1976. 

Included are discussions of development and testing of fuel 
rod simulators; development and testing of special measuring tech- 
niques for the assessment of time dependent straining of the zircaloy 
cladding; construction and functional check-out of the test rig; 
construction and functional check-out of the computer controlled 
data acquisition and transmission system; theoretical studies and 
calculations of the thermal and gas dynamics behaviour of the fuel 
rod simulators; and preliminary experiments on shortened fuel rod 
simulators to assess the ballooning of zircaloy claddings. 


3801 (KFK—2375, pp 405-414) Experiments on determination 
and limitation of fission and activation product release during core 
meltdown. Albrecht, H.; Krause, W.; Wild, H. (Kernforschungszen- 
trum Karlsruhe (Germany, F.R.). Inst. fuer Radiochemie); Perinic, 
D.; Kammerer, D.; Knauss, H.; Mack, A.; Stuka, B. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Abt. Reaktorbetrieb und 
Technik); Osborne, M.F. Nov 1976. (In German). 
In First semiannual report 1976. 
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Besides the atmosphere the maximum temperature of the melt 
is a parameter of strong influence on the release. It was found for 
most elements that a temperature increase of 500°C is followed by 
an increase of release of at least one order of magnitude. The release 
fractions vary widely for different elements with maxima ranging 
from 5-12% for Mn to 0.2-0.5% for U (both values determined for 
air atmosphere). The total release in air was 1.2 wt% of the melt; the 
highest absolute values were found for Fe and Zr which is due to the 
high concentration of these elements in the melt. The average mass 
distribution within the collection system was 74% on the walls and 
26% on the filters. 


3802 (KFK—2375, pp 394-404) Experimental investigations of 
the meltdown phase of UO-Zircaloy fuel rods under conditions of 
failure of emergency core cooling. Hagen, S.; Mackert, E.; Malaus- 
chek, H.; Schuelken, H.; Wallenfels, K. (Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Abt. Reaktorbetrieb und Technik). Nov 
1976. (In German). 

In First semiannual report 1976. 

In the first half of 1976 investigations have continued on 
LWR fuel elements by experiments on single rods with and without 
spacers. Rods without spacers were investigated at different heating 
rates in steam. In order to see the influence of spacers on the 
meltdown behavior experiments were done in inert gas and steam. 
During normal LWR operation an oxide layer with a mean value of 
200 ym thickness is formed. Thus a fuel rod heated after a LOCA 
would have this oxide layer even for the case that there is no steam 
in the surrounding atmosphere. Melting experiments in He on preox- 
idized rods with spacers should show the influence of thin oxide 
layers. The thickness of layers used was 10 - 15 pm. In order to have 
the possibility of heating the fuel rod simulator without central 
tungsten rod, a furnace was designed for fitting into vessel. It allows 
heating the rod by radiation from outside. 


3803 (KFK—2375, pp 450-469) Investigations on the interac- 
tions of fission products and aerosols in LWR-containments. Param- 
eter study with the NAUA model. Sensitivity study. Haury, G.; Sack, 
C.; Schoeck, W. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Lab. fuer Aerosolphysik und Filtertechnik). Nov 1976. (In 
German). 

In First semiannual report 1976. 

The parameter study has been most valuable for testing the 
NAUA model. A modification of the numerical method had to be 
used in order to be able to calculate the cases with containment 
spray system. The resulting version Mod 1-A was then used for all 
calculations of the study. The calculations of the heterogeneous 
steam condensation showed a very strong dependence of the con- 
densation velocity on the aerosol properties number, size, form and 
material. The measurement of the condensation velocity will be an 
important part of the experimental program as well as the determina- 
tion of the splitting factors for condensation on walls, aerosol and 
spray droplets. The importance of these experiments is emphasized 
by the results of the calculations with containment spray, which 
show an enhanced removal of airborne particles. These results, 
however, need experimental verfication, because of the many as- 
sumptions which were necessary to describe the spray action in the 
model. The design of the experimental vessel has advanced so far 
that the construction will be started. The facility will be useable for 
measuring physical single processes as well as integral long term 
aerosol behavior. The problems concerning the instrumentation have 
been solved. 


3804 (KFK—2375, pp 440-445) Properties of LWR-core-melts 
and preparation of corium samples (RS 200). Nazare, S.; Ondracek, 
G.; Schulz, B. Nov 1976. (In German). 

In First semiannual report 1976. 

Samples of Corium EXI were prepared for the measurements 
of thermal expansion and thermal conductivity in solid state. Prep- 
aration of the phases being present in Corium EX1 (solid state) is 
described together with measurement of the thermal expansion and 
thermal conductivity of Corium EX1. 


3805 (KFK—2411) Theoretical and experimental investigations 
on gas flow in LWR fuel rods during loss-of-coolant accidents. Karb, 
E.; Harbauer, G.; Legner, W.; Sepold, L.; Wagner, K. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Abt. Reaktorbetrieb und 
Technik; Kernforschungszentrum Karlsruhe (Germany, F.R.). Pro- 
jekt Nukleare Sicherheit). Dec 1976. 98p. (In German). Dep. NTIS 
(US Sales Only), PC A02/MF AO1. 


In the course of a loss-of-coolant accident in a light-water 
reactor, a number of fuel rods may suffer cladding deformation in 
the form of local swelling caused by the internal overpressure and 
the temporarily elevated cladding temperatures. For the analytical 
treatment of this fuel failure mechanism, the space —, history 


of the internal fuel rod pressure must be determined, which means 
that the gas flow between the fission gas plena and the swelling 
section must be quantified. Models to calculate the gas flow in a fuel 
rod are compiled and the results of gas flow experiments are given; 
these results were used for verification of the theoretical models. 
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Two basic cases must be distinguished: (a) the fuel has the form of 
cylindrical pellets, and (b) the pellets have disintegrated into frag- 
ments by cracking. In the first case the common relations for fluid 
flow in gaps may be used. For the second case it is shown that a 
reasonably good assessment of the gas mass flow can be made with 
models developed for packed particle beds. In both cases knowledge 
or proper assumption of geometric parameters, which influence the 
gas flow exponentially, is required. 


3806 (LA-UR—77-2010) Scaling laws for HTGR core block 
seismic . Dove, R.C. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 12p. (CONF-770929—10). 
Dep. NTIS, PC A02/MF AO1. 

From Seminar on HTGR safety technology; Upton, New 
York, USA (15 Sep 1977). 

This paper discusses the development of scaling laws, phys- 
ical modeling, and seismic testing of a model designed to represent a 
High Temperature Gas-Cooled Reactor (HTGR) core consisting of 
raphite blocks. The establishment of the proper scale relationships 
or length, time, force, and other parameters is emphasized. Tests to 
select model materials and the appropriate scales are described. 
Preliminary results obtained from both model and prototype systems 
tested under simulated seismic vibration are presented. 


3807 (NEDO— 12622) GETR safety analysis report. (General 
Electric Co., Pleasanton, Calif. (USA). Vallecitos Nuclear Center). 
Jun 1977. vp. Electric Co., Pleasanton, CA. 

The General Electric Test Reactor is described and a sum- 
mary of the facility safety evaluation is presented. The description 
includes the General Electric Test Reactor history; the Vallecitos 
Nuclear Center Site and area characteristics; the facility adequacy 
criteria; a detailed facility description; descriptions of radioactive 
waste management, radiological control and safety, and quality 
control programs; facility administration; experimental facilities; and 
a summary of important tests and operating procedures. The safety 
evaluation contains a summary of the analyses performed and the 
consequences of reactor normal, off-normal, and postulated accident 
conditions. 


3808 (NEDO— 12625) Coast-down hydraulic characteristics for 
GETR. Landram, C.S. (General Electric Co., Pleasanton, Calif. 
(USA). Vallecitos Nuclear Center). Nov 1976. 30p. Electric Co., 
Pleasanton, CA. 

The GETR coast-down parameters are determined from mea- 
surements of pump speed decay and transient decrease in the core 
pressure drop following a scram, and termination of pump power. A 
recommended coast-down curve is presented. The time for the pump 
speed to fall to one-half its initial value is about 0.67 sec. The time 
for the flow within primary system loop to fall to one-half its initial 
value with the pump exerting no retarding torque is about 0.0403 
sec. 


3809 (NEDO— 12626) Thermal-hydraulic performance of the 
GETR emergency cooling system: experimental and analytical consid- 
erations. Landram, C.S. (General Electric Co., Pleasanton, Calif. 
(USA). Vallecitos Nuclear Center). Apr 1976. 40p. Electric Co., 
Pleasanton, CA. 

The General Electric Test Reactor emergency cooling system 
performance was tested by intentionally scramming the reactor and 
then terminating the power to the primary pump. Certain transient 
thermal-hydraulic data were obtained preceding and during the 
established natural convection cooling loop composed of the upward 
flow through the core and the downward flow through the pool. An 
analysis was performed to permit the data to be extrapolated to 
obtain distributed fuel element flow rates and bulk temperature rises 
during the established cooling loop. The earliest time for the quasi- 
steady natural cooling loop to develop is about 2.5 min following 
scram. The cladding hot-spot temperature does not exceed the local 
saturation temperature after quasi-steady flow is established. Data 
are presented to assist in the modeling of the GETR natural convec- 
tion loop. Semi-empirical relationships for friction factor and Nusselt 
number are also presented. 


3810 (NEDO--12627) Coupled neutron kinetics thermal hy- 
draulic model for the GETR core using the RELAP-4 computer 
program. Brown, D.L.; Tillinghast, T.; Dennis, G.C. (General Elec- 
tric Co., Pleasanton, Calif. (USA). Vallecitos Nuclear Center). Jun 
1977. 90p. Electric Co., Pleasanton, CA. 

The basis for the coupled neutron kinetic-thermal hydraulic 
model for the General Electric Test Reactor is presented. The model 
consists of the necessary input data for the RELAP-4 computer 
program. The model is used in conjunction with the RELAP-4 
program to predict the transient performance of the General Electric 
Test Reactor core. This work was performed as part of the safety 
analyses of the General Electric Test Reactor. 


3811 (NEDO— 12628) Development of system hydraulic analyt- 
ical GETR (SHAG) model used for analyzing incidences of loss of 
flow. Landram, C.S.; Gregory, M.C.; Yahalom, R. (General Electric 
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Co., Pleasanton, Calif. (USA). Vallecitos Nuclear Center). Jun 1977. 
44p. Electric Co., Pleasanton, CA. 

A hydraulic model of the General Electric Test Reactor 
(GETR) primary system is described. This computer model (SHAG) 
simulates loss-of-flow events and calculates the flows as a function of 
time through the core, the pump, and the emergency cooling valves. 
By adjusting several free parameters, the prediction is made to 
satisfactorily agree with experimental data during the various stages 
of the transient. 


3812 (NEDO—12629) GETR containment leak test study. 
Lloyd, W.R. (General Electric Co., Pleasanton, Calif. (USA). Valle- 
citos Nuclear Center). Jun 1977. 62p. Electric Co., Pleasanton, CA. 

The method to be used in the future for determining the leak 
rate from the General Electric Test Reactor containment building is 
discussed. The data reduction techniques developed are designed to 
treat properly the complex phenomena occurring during a General 
Electric Test Reactor leak test and to minimize the leak test dura- 
tion. Flow models are formulated based on physical processes. The 
best linear least square error fit of these flow models to the observed 
data is obtained and statistical analysis of the data about the chosen 
flow model is used to determine the precision of the leak value. 


3813 Transient analysis of the primary system of a liquid metal- 
cooled fast breeder reactor plant. Pavienco, G.F. Ithaca, NY; Cornell 
Univ. (1976). 360p. University Microfilms Order No. 77-8402. 

Thesis (Ph. D.). 

A computer-aided simulation is developed to analyze the 
transient behavior of the primary system of liquid-metal-cooled fast- 
breeder-reactor (LM GAMMA BR) plants of the loop type. A set of 
nuclear, thermal, hydraulic, and control models for the primary 
system is developed to simulate the transient response of sodium 
cooled fast breecer reactors for normal operating conditions, for a 
class of postulated accidents which do not disturb the system geome- 
try, and for a major pipe rupture accident. The analytical submodels 
of the primary system components and systems are assembled into 
five major models which are coded in the FORTRAN IV language 
to form five computer codes. These major models simulate: (a) the 
dynamics of sodium flows in the primary system governed by forced 
and natural circulation effects and the operation of the primary 
pumps and primary flow/speed control system, (b) reactor heat- 
transfer, (c) neutron kinetics, reactivity feedbacks, and reactor 
power control, (d) intermediate heat exchanger heat-transfer, and (e) 
sodium transport in the primary piping system. The primary system 
code is used to analyze five representative transients: (a) ramp 
change of power level, (b) single pump coastdown, (c) reactor scram 
shutdown, (d) coastdown of all primary pumps, and (e) loss of 
coolant accident. The code can be used to analyze other transients as 
well, of similar or of different types, using appropriate sets of input 
data or by making minor modifications which can be easily accom- 
modated. 


3814 Improved water density feedback model for pressurized 
water reactors. Casadei, A.L. Troy, NY; Rensselaer Polytechnic Inst. 
(1976). 172p. University Microfilms Order No. 77-13,705. 

Thesis (Ph. D.). 

An improved water density feedback model has been devel- 
oped for neutron diffusion calculations of PWR cores. This work 
addresses spectral effects on few-group cross sections due to water 
density changes, and water density predictions considering open 
channel and subcooled boiling effects. Variations in macroscopic 
cross sections due to energy and spatial spectra effects arising from 
water density changes were modeled using a second order polynomi- 
al, dependent on relative cell average water density. Relating the 
dependence to average density was possible, since the spectral 
effects of subcooled voids found by the detailed treatment were 
small compared with the spectral effect due to the water density 
reduction for typical PWR flow patterns. This enabled feedback-free 
reference macroscopic cross section sets to be corrected for spectral 
effects for off-reference water density conditions. The associated 
spectral coefficients were determined using cell cross sections ob- 
tained at both extremes of the water density interval of interest, in 
addition to the reference density. Spatially dependent few-group 
macroscopic cross sections were then reconstructed by separately 
modeling pure water number density, Doppler broadening (fuel 
temperature), soluble boron and fission product effects, in addition to 
spectral effects. Sensitivity studies have shown the spectral coeffi- 
cients to be dependent upon burnup and enrichment, but to have 
little sensitivity to fuel temperature and soluble boron concentration. 
Hence, only a few cell calculations are needed to obtain the spectral 
coefficients for neutronic calculations over a wide range of param- 
eters encountered in PWR cores. An homogenized spectral model 
was also derived using the unit assembly diffusion method for 
employment in a coarse mesh 3D diffusion computer program. 


3815 (ORNL/NUREG/TM—128) PWR _ Blowdown Heat 
Transfer Separate-Effects Program: Thermal-Hydraulic Test Facility 
experimental data report for test 101. White, M.D.; Hedrick, R.A. 
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(Oak Ridge National Lab., Tenn. (USA)). 1 Aug 1977. Contract W- 
7405-ENG-26. 297p. Dep. NTIS, PC A13/MF AOl1. 

Reduced instrument responses are presented for Thermal- 
Hydraulic Test Facility (THTF) test 101, which is part of the 
ORNL Pressurized-Water Reactor (PWR) Blowdown Heat Transfer 
Separate-Effects Program. The objective of the program is to inves- 
tigate the thermal-hydraulic phenomenon governing the energy 
transfer and transport processes that occur during a loss-of-coolant 
accident in a PWR system. Test 101 was conducted to investigate 
the thermal-hydraulic response of bundle 1 and the main heat 
exchangers to powered operation and a single-ended rupture at the 
test section outlet. 


3816 (ORO—4958-6) Two-dimensional! fuel motion analysis 
during loss-of-flow accidents in a liquid metal cooled fast breeder 
reactor. Quarterly progress report, October 1, 1976—January 1, 1977. 
Lal, D.; Carlson, R.W. (Georgia Inst. of Tech., Atlanta (USA). 
School of Nuclear Engineering). 1977. Contract EY-76-S-05-4958. 
118p. Dep. NTIS, PC A06/MF AOI1. 

The two-dimensional analysis of fuel motion in a loss-of-flow 
accident can be carried out by considering the simultaneous motion 
of fuel and steel (in all three phases) and fission gases. Each material 
has its own transport equations, and is linked to the other materials 
via exchange functions for various processes. The computer code 
PLOFA has been developed to solve this type of multi-field con- 
fined flow problem. In this report, a sample output for the case of a 
totally compressible mixture is presented. 


3817 (PB—260527) Evaluation of pressure drop across area 
changes during blowdown. Quarterly progress report for period ending 
June 30, 1976. Weisman, J. (Cincinnati Univ., Ohio (USA). Dept. of 
Chemical and Nuclear Engineering). Nov 1976. Contract E(11-1)- 
2152. a NTIS, PC A03/MF AOI. 

ransient pressure drops across abrupt area changes are being 
determined in a series of blowdown experiments. These tests are 
being conducted with Freon 113 as the test fluid in a well instru- 
mented apparatus. During this period; test runs were obtained with 
the first abrupt expansion test section. Test data from two typical 
runs are included in this report. Additional progress was made in 
developing the computer programs which were to be used in analyz- 
ing this data but funding of this analytical effort has been suspended. 


(GRA) 


3818 (PB—263864) Finite element nonlinear transient response 
analysis of simple 2-d structures subjected to impulse or impact loads. 
Final report, July 1974—June 1976. Rodal, J.J.A.; Witmer, E.A. 
(Massachusetts Inst. of Tech., Cambridge (USA). Aeroelastic and 
Structure Research Lab.). Jun 1976. 269p. (ASRL—182-1). NTIS 
PC Al2/MF AOl. 

This study was intended to contribute to the development of 
more rational practical methods for predicting the large-deflection 
elastic-plastic transient structural responses of structures which are 
subjected to transient and impact loads. Application to the structur- 
al/operational safety of nuclear power plants is considered. The use 
of higher-order assumed-displacement finite elements (FE) is investi- 
gated to seek more efficient and accurate strain predictions; these 
studies were carried out for 2-d structural deformations typical of 
beams and curved rings to minimize cost and labor, using various 
approximations to the nonlinear strain- -displacement relations since 
large deflections and rotations need to be taken into account. Predic- 
tions are made for these various FE models for impulsively-loaded 
beams and a free initially-circular ring, for which high quality 
experimental measurements of strains and deflections are available. 
Comparisons of measured with predicted transient strain and final 
deformation of a thin aluminum beam with both ends clamped and 
impacted at midspan by a l-inch diameter steel sphere show very 
good agreement. 


3819 (PB—263972) The correlation of peak ground acceleration 
amplitude with seismic intensity and other physical parameters. 
O’Brien, L.J.; Murphy, J.R.; Lahoud, J.A. (Computer Sciences 
Corp., Falls Church, Va. (USA)). Mar 1977. Contract AT(49-24)- 
0148. < NTIS PC A0S5S/MF AO1. 

research described centers on the analysis of accelera- 
tion/intensity correlations used in the seismic design of nuclear 
power plants and other critical structures. The primary objectives of 
the study have been to identify the significant physical variables 
affecting the correlations and to assess their importance with regard 
to the definition of seismic risk in the Eastern U.S. The analysis has 
been carried out using a new, worldwide data sample compiled for 
this study from data measured from nearly 1500 strong motion 
accelerograms. This new data sample has been extensively analyzed 
using a variety of statistical models. 


3820 (PB—264029) Analytical and experimental studies of non- 
linear system modeling and scaling. Progress report, May—November 
1976. Masri, S.F. (University of Southern California, Los Angeles 
(USA). Dept. of Civil Engineering). Feb 1977. Contract AT(49-24)- 
9262. 274p. NTIS PC A1l2/MF AOl. 
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This is the first report under a continuing research project 
whose objective is to gain a better understanding of the basic 
phenomena present in devices such as valves, pumps, etc., that are 
related to nuclear reactor safety. The aim of this investigation is to 
establish error bounds on full-scale dynamic response of these de- 
vices, based on results derived from model tests. The research 
program includes several general aspects that are being pursued 
concurrently: (1) Experimental studies designed to gain insight into 
the basic dynamic behavior of systems in which a gap is present; (2) 
derivation of closed-form analytical solutions for the steady-state 
motion of simplified nonlinear dynamic models; and, (3) develop- 
ment of efficient computer codes that determine the response of 
appropriate nonlinear dynamic systems to arbitrary types of excita- 
tion. 


3821 (PB—266617) Relative hazard potential: the basis for defi- 
nition of safety criteria for fast reactors. Cave, L.; Ilberg, D. (Califor- 
nia Univ., Los Angeles (USA). School of Engineering and Applied 
Science). Feb 1977. 119p. (UCLA-ENG—7692). NTIS PC A06/MF 
AOl. 

One of the main safety criteria to be met for larger thermal 
reactors is that the probability of exceeding the dose limits imposed 
by 10 CRF 100 should not be greater than 10 per reactor year. The 
potential hazard presented by a fast reactor could be substantially 
greater than that due to an LWR. The potential for harm of a 
reactor system may be judged by the effects which would arise from 
a severe accident. Several different types of effects may be consid- 
ered: number of latent fatal cancers; number of deaths due to acute 
effects; number of thyroid tumors or nodules; extent of property 
damage; and genetic effects. Analytical methods for comparison are 
employed in this paper. A second important parameter reviewed in 
this report is the radio-toxicity attributed to the various isotopes. It 
was found that the worst conceivable accident to a 1000 MW(e) fast 
reactor would lead to effects on health greater by an order of 
magnitude than the worst accident usually considered for an LWR. 
Therefore, some reconsideration of the need for additional safety 
criteria for LMFBRs, as a guide to designers in relation to the 
control of the effects of very severe accidents, is desirable. 


3822 (PB—268244) Downcomer effects in a 1/15-scale PWR 
geometry-experimental data report. Crowley, C.J.; Block, J.A.; Cary, 
C.N. (Creare, Inc., Hanover, N.H. (USA)). May 1977. Contract 
AT(49-24)-0162. 420p. NTIS PC A18/MF A011. 

This report presents experimental results obtained in a 1/15- 
scale cylindrical model of a Pressurized water reactor (PWR) down- 
comer region at pressures up to 75 psia. These tests are part of a 
continuing effort to develop analytical tools and predictive tech- 
niques to permit calculation of lower plenum filling rates, as a 
function of time, during a postulated Loss-of-Coolant Accident 
(LOCA) in PWRs. The effects of countercurrent flow, lower 
plenum voiding, cold leg steam, and superheated downcomer walls 
were investigated separately and in combination under test condi- 
tions which included elevated vessel pressure, transient steam mass 
flows (and transient vessel pressure), and coupling of reverse core 
and cold leg steam flows. A range of geometric and hydraulic 
parameters was tested including two annulus gap sizes (0.5 and 1.0 
inch), a scaled and a deep lower plenum, various ECC water 
temperatures from 70-212F, ECC water flow rates from 2-180 gpm, 
and others. 


3823 (RRC—10, pp 37-44) Scale model studies for explosion 
containment in fast reactors. Govindarajan, S.; Bhoje, S.B. (Reactor 
Research Centre, Kalpakkam (India). Fast Reactor go 1976. 

From Seminar on shock structure interactions; Kalpakkam, 
India (18 Aug 1975). 

In Shock structure interactions : papers presented at a seminar 
held at the Reactor Research Centre, Kalpakkam on August 18, 
1975. 

Scale model studies have been performed for the explosion 
containment in fast reactors in the case of a design basis accident. 
The use and limitations of such studies are discussed. 


3824 (RRC—10, pp 26-36) Physical aspects of shock-structure 
interactions. Krishnan, L.V. (Reactor Research Centre, Kalpakkam 
(India). Safety Research Lab.). 1976. 

From Seminar on shock structure interactions; Kalpakkam, 
India (18 Aug 1975). 

6 figures. 

In Shock structure interactions : papers presented at a seminar 
held at the Reactor Research Centre, Kalpakkam on August 18, 
1975. 

Numerous computational techniques have been developed for 
application to the general problem of structural response to shocks 
and more particularly to the fast reactor accident conditions. Calcu- 
lations made for the Fast Test Reactor (FTR) System, with the help 
of REXCO-HEP Code, treating the combined elastic-plastic behav- 
iour of the reactor structure have yielded useful information on 
structural response. The geometry and dimensions of the core and 
associated structures of the FTR are presented. The analysis is based 
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on a postulated energy release of 1500 MW-sec. An examination of 
the distribution of the accident energy in different components of the 
reactor systems shows that: (a) a significant part of the released 
energy is first deposited in the coolant as radial and upper axial 
kinetic energy, (b) the radial kinetic energy transforms into strain 
energy of the core barrel and of vessel wall in the core region, (c) 
subsequently, the coolant plug impacts on the vessel plug and (d) as 
a result, the upper axial kinetic energy of the coolant is converted 
into plug energy and strain energy in the upper region of the vessel. 
The evolution in time of the partition of energy among the structural 
components provided by the calculations is quite interesting and 
should provide a basic for appropriate containment design. 


3825 (SAND—77-1125C) Cable tray fire tests. Klamerus, L.J.; 
Nilson, R.H. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. 
Contract EY-76-C-04-0789. 36p. (CONF-771018—1). Dep. NTIS, 
PC A03/MF AO1. 

From Workshop on flammability of electrical insulation; 
Albany, New York, USA (20 Oct 1977). 

Funds were authorized by the Nuclear Regulatory Commis- 
sion to provide data needed for confirmation of the suitability of 
current design standards and regulatory guides for fire protection 
and control in water reactor power plants. The paper summarizes 
the activities of this program through March 1977. It describes a 
survey of industry in order to determine current design practices. 
The adequacy of cable tray spacing designated in Regulatory Guide 
1.75 was chosen for evaluation. Using electrical cable types current- 
ly being selected for new nuclear power plant construction, a 
screening test was designed and completed to select two cable 
constructions which were used in subsequent full scale tests. Seven 
full scale tests were run and resulted in no functional damage to 
cables in trays adjacent to that cable tray in which a fire was 
electrically initiated. Characterization of these fires was made and 
reveal a margin of safety in the separation criteria of the regulatory 
guide for electrically initiated fires in IEEE-383 qualified cable. 


3826 (SAND—77-1372C) General application of system event 
tree analysis to light water reactors. Asselin, S.V.; Carlson, D.D. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. Contract EY-76- 
C-04-0789. 13p. (CONF-770588—1). Dep. NTIS, PC A02/MF AOI. 

From Conference on - probabilistic analysis of nuclear reactor 
safety; Los Angeles, California, USA (8 May 1977). 

The system event tree is a key element in the comparison of 
light water reactors when considering Reactor Safety Study (RSS) 
factors such as risk and dominant accident sequences. The develop- 
ment of system event trees involves drawing on the RSS experience 
and adapting the methodology to reactor plants that may differ 
considerably, in system functions and interactions, from the RSS 
plants. This paper describes the methods for the general application 
of system event trees to light water reactors and is based on work 
done by Sandia Laboratories for the Nuclear Regulatory Commis- 
sion on the Reactor Safety Study Methodology Applications Pro- 
gram. 


3827 (SAND—77-1443C) In-reactor experiments with simulat- 
ed LMFBR debris beds. Rivard, J.B. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 4p. (CONF- 
771108—2). Dep. NTIS, PC A02/MF AO1. 

From Post accident heat removal information exchange meet- 
ing; Chicago, Illinois, USA (2 Nov 1977). 

A LMFBR accident in which molten core material is sudden- 
ly quenched with subcooled liquid sodium could result in extensive 
fragmentation and dispersal of fuel as subcritical beds of particulate 
debris. The primary safety concern for these debris beds is their 
capacity for transfer of the fission product decay heat to overlying 
liquid sodium by natural processes. The objective of the D-series of 
experiments is to closely simulate decay-heated debris and to deter- 
mine the limits of stable operation wherein dryout does not occur. 
This is accomplished by fission heating enriched UO, particulate in 
subcooled liquid sodium in the Annular Core Pulse Reactor 
(ACPR). Results to date are presented. 


3828 (WAPD-TM— 1249(Add.1)) FLASH6: a FORTRAN IV 
computer program for reactor plant loss-of-coolant accident analysis 
(LWBR development program). Vance, W.H.; Beyer, J.J. (Bettis 
Atomic Power Lab., West Mifflin, Pa. (USA)). Aug 1977. Contract 
EY-76-C-11-0014. 29p. Dep. NTIS, PC A03/MF AO1. 

The FLASH6 computer program may be used to simulate the 
loss-of-coolant accident or other severe reactor plant transients. The 
program has been used specifically to analyze the loss-of-coolant 
accident in LWBR. The addition of a modeling feature in FLASH6, 
denoted as the "countercurrent slot flow model,” is described which 
is used to simulate the stratified countercurrent flow configuration 
which would exist in the blanket support tube slots during a hypo- 
thetical loss-of-coolant accident in LWBR. 


3829 Numerical standards for flow-boiling analysis. Hancox, 
W.T. (Whiteshell Nuclear Research Establishment, Pinawa, Manito- 
ba); Banerjee, S. Nucl. Sci. Eng.; 64: No. 1, 106-123(Sep 1977). 
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A strategy for flow-boiling analysis development is illustrated 
through application to the equal-velocity and equal-temperature 
model. Particular emphasis is placed on the role of benchmark 
solutions to standard problems selected to isolate effects associated 
with analyses of the blowdown and emergency cooling phases of 
postulated loss-of-coolant accidents in nuclear power reactors. A 
benchmark solution procedure, based on the method of characteris- 
tics, is described, and several standard problem solutions are present- 
ed. These solutions are compared with those of a finite difference 
procedure which is computationally faster and more flexible than the 
method of characteristics. The agreement is generally good between 
solution procedures and the available experimental data. 


3830 Computing a two-dimensional quench front. Durack, D.; 
Wendroff, B. (Los Alamos Scientific Lab., NM). Nucl. Sci. Eng.; 64: 
No. 1, 187-191(Sep 1977). 

A difference method for the two-dimensional quench front 
problem using temperature as an independent variable is described 
and used to compute velocities of traveling wave solutions. Results 
indicate that this method is more efficient than standard difference 
methods for large values of the Biot number. 


3831 Prospects for accurate computer simulations of fluid dy- 
namics problems of nuclear reactors. Roache, P.J. Nucl. Sci. Eng.; 64: 
No. 1, 219-221(Sep 1977). 

The title problem is considered from the viewpoint of one 
involved in aerodynamics problems, rather than reactor modeling. 
The status of opinion is briefly reviewed on two sources of error: 
errors due to discretization, especially in regard to “high cell Reyn- 
olds number” difficulties, and errors in the continuum equations, 
especially in regard to turbulence modeling. It is concluded that 
significant improvement is to be expected over the lumped-param- 
eter codes, but that even the forthcoming codes based on simulation 
of the partial differential equations are expected to be limited to a 
rather crude level of accuracy. 


3832 Eulerian computation method for fluid flows with large 
density gradients at all speeds. Stewart, C.W.; George, T.L. (Battelle 
Pacific Northwest Labs., Richland, WA). Nucl. Sci. Eng.; 64: No. 1, 
237-243(Sep 1977). 

A Eulerian finite difference technique is presented for solving 
the conservation equations for homogeneous compressible fluids. 
The method uses a Newton-Raphson-type relaxation scheme formed 
to enable the computation of sharp density gradients at all flow 
speeds. A derivation of the numerical algorithm and two example 
problems are presented. 


3833 Comparison of two uncertainty analysis methods. Cox, 
N.D. (EG and G Idaho, Inc., Idaho Falls). Nucl. Sci. Eng.; 64: No. 1, 
258-265(Sep 1977). 

A demonstration of two methods of uncertainty analysis was 
carried out to assess their utility for future use in treating computer 
models of nuclear power systems. The two methods of uncertainty 
anaylsis, called the response surface method and the crude Monte 
Carlo method, produced comparable results for the probability den- 
sity function of the peak cladding temperature as computed by a 
simplified nuclear code that was subjected to seven uncertainty 
parameters. From these density functions, the upper cumulative tail 
probabilities were obtained and were shown to be measures of 
parameter margin. The response surface method provides sensitivity 
coefficients and also an inexpensive framework for evaluating the 
effects of the various assumptions inherent in the method. The crude 
Monte Carlo method provides no sensitivity coefficients and requires 
a complete rerun if a single uncertainty input density should be 
changed. The response surface method is recommended for use, 
where economically feasible, since the advantages of the method far 
outweigh the disadvantages. 


3834 Fission product release calculations from a reactor con- 
tainment building. Lee, C.E.; Apperson, C.E. Jr.; Foley, J.E. (Los 
Alamos Scientific Lab., NM). Nucl. Sci. Eng.; 64: No. 1, 266-275(Sep 
1977). 

An analytic containment building model used for calculating 
the leakage into the environment of each isotope of an arbitrary 
radioactive decay chain is described. The model accounts for source, 
buildup, decay, cleanup, and leakage of gas-borne isotopes that are 
inside the containment building. 


3835 Application of the Bayes equation to predicting reactor 
system reliability. Fullwood, R.R. (Science Applications, Inc., Palo 
Alto, CA); Erdmann, R.C.; Rumble, E.T.; Lellouche, G.S. Nucl. 
Technol.; 34: No. 3, 341-346(Aug 1977). 

Reliability predictions for systems exhibiting few, if any, 
failures require the use of all available information. The Bayes 
equation incorporates prior engineering information with test data to 
provide statistically improved posterior estimates. Classical results 
agree with those obtained from the Bayes equation by using no prior 
information. For the case of failure-on-demand, this is equivalent to 
assuming a 50% mean failure probability for the prior information— 
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hardly an appropriate estimate for a reliable system such as a reactor 
scram system. The method of Bayes conjugates applied to the cases 
of aging failure and failure-on-demand yields formulas for calculat- 
ing mean, standard deviation, and confidence values. Various meth- 
ods for incorporating prior information are possible. For example, 
calculating scram failure probabilities by incorporating prior infor- 
mation obtained from fault tree analysis of a scram system with 
historical test data indicates a mean scram failure probability of ~ 8 
x 10-* per demand. 


3836 Management analysis of nuclear allocation for the genera- 
tion of electricity. Antonopoulos, P.T.; Turnage, J.C. (Yankee 
Atomic Electric Co., Westboro, MA). Nucl. Technol.; 34: No. 3, 347- 
—. 1977). 

n an effort to provide a basis for satisfying nuclear utility 
needs in generation planning, an improved computational tool has 
been developed that is capable of determining near-optimal operat- 
ing strategy for generation systems comprised of nuclear, fossil, 
hydro, and pumped storage units. This strategy attempts to minimize 
the system generation costs while maintaining an acceptable system 
reliability. The computer program developed, MANAGE, is capable 
of performing scoping calculations to analyze multicycle fuel man- 
agement options. In applying MANAGE, the techniques of risk and 
decision analysis are found to be useful approaches to utility system 
planning under uncertainty. 


3837 Cost effectiveness of remote nuclear reactor siting. Nie- 
haus, F.; Otway, H.J. (International Atomic Energy Agency, 
ioe | ‘Nucl. Technol.; 34: No. 3, 387-397(Aug 1977). 

y using an idealized model, the reduction in potential radi- 
ation risks, as a function of increasing distance between nuclear 
power plant and load center, was compared to the corresponding 
increase in power tansmission costs. Based on the U.S. Nuclear 
Regulatory Commission guideline of $1000/man-rem, remote siting 
was not found to be a cost-effective risk-reduction method. Howev- 
er, this guideline applies only to the biological risks of radiation 
exposure, explicitly excluding measures of the relevant social values. 
It is suggested that methodologies from many disciplines can be 
applied within the risk assessment framework to allow the inclusion 
of value measures in public decisions that regulate the integration of 
technological and social systems. 


3838 Application of process computers for important tasks con- 
cerning safety in nuclear power plants. Gloee, G.; Eggert, H. Tech. 
Ueberwach.; 18: No. 6, 192-196(Jun 1977). (In German). 

The requirements from the point of view of technical safety 
to be made on computer systems for reactor protection in nuclear 
power plants are discussed. The difficulties in connection with the 
elaboration and examination of the software and hardware configu- 
rations, drawn up according to the requirements in question, are 
described and ways to overcome these difficulties are shown. 


3839 Improvements in or relating to protective arrangements for 
cooling systems. Middleton, J.E. (to Nuclear Power Co. (Whetstone) 
Ltd. (UK)). British Patent 1472252/A/. 4 May 1977. 1Ip. 

Reference is made to cooling systems in which a fluid is 
arranged to circulate around the system under pressure through a 
coolant path that includes a region that requires to be protected 
against overheating. The system described is stated to be especially 
applicable to fluid-cooled nuclear reactors, where a breach in the 
cooling system, leading to a loss of normal circulation, could result 
in overheating of the reactor core, with serious consequences. Al- 
though it is possible to provide for a rapid shutdown of the reactor, 
and the removal of heat from the core by an emergency cooling 
system, these operations may take several seconds to become fully 
effective and during that time the core temperature may have risen 
to a point where severe damage has occurred. The system provides a 
protective arrangement comprising means arranged to respond to a 
reduction in the normally circulating coolant due to a breach of the 
system and to inject into the system an auxiliary coolant under 
pressure. Nozzle means are provided for the injection, arranged 
normally to maintain coolant flow in the normal direction but 
eed reversal of flow for a period following reduction of flow. 

e point of injection of the auxiliary coolant will depend on the 
part of the cooling system requiring protection. An auxiliary store of 
coolant under pressure is provided, and the mode of injection may 
be automatic. The auxiliary coolant may be maintained at a pressure 
substantially equivalent to the main coolant pressure or at a pressure 
higher than the main coolant pressure, with a normally closed valve 
located between the auxiliary coolant vessel and the nozzle means, 
the valve actuating means being arranged to open the valve auto- 
matically in response to a drop in pressure in the system. The normal 
coolant path preferably has a constriction in the vicinity of the 
nozzle to aid production of a high pressure region and to ensure 
substantial reduction in backflow along the coolant path. 


3840 Nuclear reactor installations. Webber, J.W.R.; Roberts, 
A.C. (to Nuclear Power Co. (Whetstone) Ltd. (UK)). British Patent 
1472476/A/. 4 May 1977. 6p. 
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A nuclear reactor installation is described in which an outer 
envelope surrounds the primary pressure vessel, providing protec- 
tion against external missiles. A floor is provided, dividing the outer 
envelope internally into upper and lower sections, together with an 
internal wall dividing the lower section into a part containing the 
primary pressure vessel and a second part containing shielded facili- 
ties including a new fuel store and a spent fuel store. The internal 
wall and the part of the floor over the second part of the lower 
section are made pressure-tight with respect to each other and to the 
outer envelope thus constituting a secondary containment. Means for 
transporting. reactor components, including nuclear fuel, between the 
interior of the primary pressure vessel and the shielded facilities are 
provided through normally closed apertures in the primary pressure 
vessel and in the floor. Several alternative constructional arrange- 
ments are described. 


3841 Uniform approach for on-site training and qualification of 
health physics technicians. Till, J.E. (Oak Ridge National Lab., Tenn. 
(USA)). Health Phys.; 32: No. 5, 423-428(May 1977). 

Estimates show that in the U.S. approx. 75% of the health 
physics technicians received their training through courses offered 
by their employer. The quality and the extent of this training vary 
considerably among nuclear facilities. This paper describes a uniform 
approach for on-site training and qualification of health physics 
technicians applicable to all nuclear facilities. The program consists 
of four levels of qualification: Health Physics Technician Trainee, 
Technician I, Technician II and Senior Technician. The training is 
divided into modules that are composed of formal lectures, practical 
factors, experience, and a comprehensive examination. The minimum 
time required from hiring of inexperienced trainees to qualification 
as Senior Technicians is approx. 24 months. A qualification guide 
lists each step a technician must complete in the training program 
and provides documentation which facilitates audits by internal and 
external groups. Although items in the program would differ be- 
tween facilities, the program provides specific titles for technicians, 
based on their training and experience, which would be applicable 
throughout the nuclear industry. 


3842 Plutonium ban. Can we do without reprocessing and breed- 
ers. Umsch. Wiss. Tech.; 77: No. 10, 305-307, 317(May 1977). (In 
German). 

‘Nuclear Power Issues and Choices’ is the title of a recent 
report which has been performed by a study group sponsored by the 
Ford Foundation and administered by the MITRE Corporation. The 
main concern of this study is to prevent the proliferation of nuclear 
weapons. Since the reprocessing of spent fuel elements yields among 
others plutonium of bomb quality, the report of the Ford Foundation 
comes to the conclusion that the USA should defer the closing of the 
fuel cycle, defer the reprocessing of spent nuclear fuel, deposit the 
spent fuel elemenets as a whole, and defer the breeder which can not 
run without fuel reprocessing. The German attitude however is that 
we can not relinquish on reprocessing and recycling of nuclear fuel 
because we are lacking such rich resources of coal, oil and uranium 
as the USA have. Furthermore, the deposition of spent fuel elements 
may be more dangerous than the deposition of the radioactive waste 
from reprocessing plants. 


3843 First aid rules in nuclear power plants. Eder, K. Beton 
Stahlbetonbau; No. 5, ppd | 1977). (In German). 

A proposal for a personnel accident order including radiation 
accidents as part of the internal rules for nuclear power plants is 
presented. 


3844 Changes in nuclear ordinance law. Winters, K.P. (Bundes- 
ministerium des Innern, Bonn (Germany, F.R.)). Energiewirtsch. Ta- 
gesfragen; 27: No. 5, 319-322(May 1977). (In German). 

The legislator for nuclear ordinances has recently issued 
amendments which will be significant for the practice: 1) The most 
important amendment is the new Radiation Protection Ordinance. 
Its core is the new regulation of radiological environmental protec- 
tion; 2) the Nuclear Installations Ordinance contains the new proce- 
dure for licensing installations under section 7 of the Atomic Energy 
Act; 3) the amended Financial Security Ordinance makes new 
requirements on financial security. The article presents a survey of 
the main changes and their legal problems. 


3845 Freezing: controlled penetration of a saturated liquid into a 
cold tube. Epstein, M.; Yim, A.; Cheung, F.B. (Argonne National 
Lab., IL). J. Heat Transfer; 99: No. 2, 233- 238(May 1977). 

The penetration of a saturated liquid (a liquid at its freezing 
temperature) into a tube that is initially empty and maintained at a 
temperature below the freezing temperature of the liquid is treated 
theoretically and experimentally. A convenient approximate method 
is introduced which involves postulating a reasonable functional 
form for the instantaneous shape of the frozen layer along the tube 
wall. Graphical velocity-time and penetration distance-time curves 
are presented displaying the principal effects of a single dimension- 
less parameter. In the limit of negligible liquid inertia, shown to be 
relevant to high Prandtl number materials, a closed-form expression 
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for the liquid penetration length is obtained. The expression com- 
pares well with the experimental results. 


3846 Dryout heat fluxes for inductively heated particulate beds. 
Dhir, V.; Catton, I. (Univ. of California, Los Angeles). J. Heat 
Transfer; 99: No. 2, 250-256(May 1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Houston, TX, USA (30 Nov 1975). 

Experimental observations of the dryout heat fluxes for in- 
ductively heated particulate beds have been made. The data were 
obtained when steel and lead particles in the size distribution 295 to 
787 microns were placed in a 4.7-cm dia pyrex glass jar and induc- 
tively heated by passing radio frequency current through a 13.3-cm 
dia multiturn work coil encircling the jar. Distilled water, methanol 
and acetone were used as coolants in the experiments, while the bed 
height was varied from 1.9 to 8.9 cm. Different mechanisms for the 
dryout in deep and shallow beds have been identified. Dryout in 
shallow beds is believed to occur when the vapor velocity in the gas 
jets exceeds a certain critical velocity at which choking of the vapor, 
leading to obstruction in the flow of the liquid towards the bed 
occurs. However, deep beds dry out when gravitational force can no 
longer maintain a downward coolant flow rate necessary to dissipate 
the heat generated in the bed. Finally, the heat flux data of the 
present investigation and that from two previous investigations made 
at Argonne Laboratory and at UCLA have been correlated with 
semitheoretical correlations based on the proposed hydrodynamic 
models. 


3847 Reactor containment heat removal by passive heat sinks 
following a loss-of-coolant accident. Ayyaswamy, P.S. (Univ. of 
Pennsylvania, Philadelphia); Chung, J.N.; Niyogi, K.K. Nucl. Tech- 
nol.; 33: No. 3, 243-247(May 1977). 

Laminar and turbulent condensation models have been em- 
ployed to compute the heat transfer coefficients on the heat-conduct- 
ing surfaces following a loss-of-coolant accident in a reactor contain- 
ment. The results indicate significantly higher heat transfer coeffi- 
cients than those predicted by the modified Tagami correlation, and 
consequently the post-blowdown containment peak pressure reduces 
considerably. 


3848 Study of post-accident molten fuel downward streaming 
through the axial shield structure in the liquid-metal fast breeder 
reactor. Gasser, R.D.; Kazimi, M.S. (Brookhaven National Lab., 
Upton, NY). Nucl. Technol.; 33: No. 3, 248-259(May 1977). 

A two-dimensional transient freezing model is developed to 
study the dynamics of solidification of a fluid flowing in a cylindrical 
channel, the walls of which are cooled below the freezing tempera- 
ture of the fluid. The model is applied to the case of molten fuel 
flowing downward through the coolant channels in the lower shield- 
ing structure of current liquid-metal fast breeder reactor designs 
subsequent to a hypothetical core meltdown accident. The results 
indicate that under post-accident conditions, a high potential exists 
for rapid relocation of significant quantities of core debris across the 
shield structure. 


3849 Nonequilibrium evaporation and condensation in liquid- 
metal fast breeder reactor fuel expansion. Refling, J.G.; Reynolds, 
A.B.; Garner, P.L.; Rao, S.P. (Univ. of Virginia, Charlottesville). 
Nucl. Technol.; 33: No. 3, 275-289(May 1977). 

The effect of nonequilibrium mass transfer on two-phase 
oxide fuel expansion was studied. An analytical model was applied to 
fuel expansion tests being planned at Oak Ridge National Laboratory 
(ORNL) and to whole-core expansion of a uniform bubble in Clinch 
River Breeder Reactor geometry. Among the parameters varied in 
the study are the liquid droplet radius (R/sub p/) and the condensa- 
tion and evaporation coefficients (oc). It was found that allowance 
for nonequilibrium mass transfer increased the expansion times for 
the ORNL tests when the ratio of o/R/sub p/ was <1000 m™'. 
Nonequilibrium mass transfer had little effect on the whole-core 
expansions until o/R/sub p/ reached unrealistically low values of 
<10m"*. 


3850 Mass velocity measurement in steam-water flow by Pitot 
tubes. Banerjee, S. (McMaster Univ., Ontario, Canada); Nguyen, 
D.M. AIChE J.; 23: No. 3, 385-387(May 1977). 

Experiments were performed to determine the feasibility of 
using Pitot tubes for mass velocity measurements in steam-water 
flow. Such measurements are of interest in reactor safety studies. 
Results indicate that mass velocities calculated from the data ade- 
quately predict the actual mass velocities over the range studied. 


3851 Safety requirements to be met by nuclear power plants. Pt. 
11. Ensuring environmental protection during operation. Handge, P. 
(Gesellschaft fuer Reaktorsicherheit (GRS), Koeln (Germany, F.R.). 
Abt. Strahlenschutz). Atomwirtsch., Atomtech.; 22: No. 3, ang p. 2, 
4(Mar 1977). (In German). 

Supplying the proof before taking up operation, emission and 
imission monitoring during operation, performance and testing of the 
monitoring equipment. 
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3852 Analysis and comment upon the Flowers report. Stoll, W. 
(Alpha Chemie und Metallurgie G.m.b.H. (ALKEM), Hanau (Ger- 
many, F.R.)). Atomwirtsch., Atomtech.; 22: No. 3, 145-146(Mar 1977). 
(In German). 

KTG analysis of the contents of the report and of comments 
made from the point of view of nuclear energy development in the 
FFRG are presented. 


3853 Contributions to safety problems in operating nuclear 
power plants with sodium-cooled fast breeders. Adam, E.; Albring, 
W.; Deuse, L.; Donath, A.; Jahn, K.; Krenkel, B.; Oehmichen, M.; 
Schwarz, M. (Technische Univ., Dresden (German Democratic Re- 
public). Sektion Energieumwandlung). Kernenergie; 20: No. 3, 72- 
75(Mar 1977). (In German). 

From CMEA specialist meeting on sodium technology; Dres- 
den, German Democratic Republic (28 Mar 1977). 

The properties of nuclear power plants with sodium-cooled 
fast breeders give rise to special demands on control and safety 
techniques. Problems of acoustic detection of boiling, of determining 
sodium temperature limits in the fuel clusters, of the sodium-water 
reaction, of developing a plugging meter and of designing emergen- 
cy cooling systems are dealt with. Results of theoretical and experi- 
mental studies are presented. 


3854 Measuring radioactive discharges from nuclear power 
plants. Gebauer, H. (Frieseke und Hoepfner G.m.b.H., Erlangen 
(Germany, F.R.)). Atomwirtsch., Atomtech.; 22: No. 3, 149-153(Mar 
1977). (In German). 

From Day of the Deutsches Atomforum at the Achema: 
Radioactive effluents from nuclear power stations; Frankfurt am 
Main, Germany, F.R. (25 Jun 1976). 

The article describes a number of measuring systems which 
may be taken to represent the current state of the art in terms of the 
continuous measurement of discharges during the normal operation 
of LWR nuclear power plants. In addition, reference is made to the 
equipment needed for laboratory measurements. The descriptions of 
each of the maesuring systems, i.e., continuous gas measuring station, 
continuous aerosol measuring station, gamma scan for specific nu- 
clides of aerosol filters, measurement and balancing of alpha emitters 
and Sr-89 and Sr-90, continuous iodine measuring station, tritium 
assay, and measurement of radioactive discharges with liquid ef- 
fluents, are limited to information about the detector setup, for 
which typical lower limits of detection are indicated. 


3855 Radiation protection during the first refueling shutdown of 
unit a of biblis nuclear power station. Meyer, F.; Schroeder, H.J. 
(Rhein-Westfael Elektrizitaetswerk, Biblis, Ger.). Kerntechnik; 19: 
No. 3, 117-121(Mar 1977). (In German). 

The organizational framework of radiation protection for the 
first detailed inspection, with fuel element change, of unit A of Biblis 
nuclear power station is described as well as the results, difficulties 
and pecularities of radiation protection monitoring. Observing the 
permissible limit values 1350 persons received 348 rem (film values) 
from Ist April to 31st August 1976. 14 refs. 


3856 Nuclear reactors. Pearson, K.G. (to UKAEA). British 
Patent 1,464,297/A/. 9 Feb 1977. 4p. 

Reference is made to auxiliary means of cooling the nuclear 
fuel clusters used in light or heavy water cooled nuclear reactors. 
One method is to provide one or more spray cooling tubes. From 
holes in the side walls of those tubes coolant water may be sprayed 
laterally into the cluster against the rods. The flow of main coolant 
may thus be supplemented or even replaced by the auxiliary coolant. 
A difficulty, however, is that only those fuel rods close to a spray 
cooling tube can readily be reached by the auxiliary coolant. In the 
arrangement described, where the fuel rods are spaced apart by 
transverse grids, at least one of the interspaces between the grids is 
provided with an axially extending auxiliary coolant conduit having 
lateral holes through which an auxiliary coolant is sprayed into the 
cluster. A deflector is provided that extends from a transverse grid 
into a position in front of the holes and deflects auxiliary coolant on 
to parts of the fuel rods otherwise inaccessible to the auxiliary 
coolant. The construction of the deflector is described. 


3857 Evaluation of fission product removal by an ice-condenser 
containment. Kubis, K. (Technische Univ., Dresden (German Demo- 
cratic Republic). Sektion Energieumwandlung). Kernenergie; 20: No. 
2, 45-49(Feb 1977). (In German). 

Studies have been restricted to removal of iodine, a fission 
product significant with regard to radiation protection. Results refer- 
ring to the absorption of molecular iodine in an ice bed have been 
obtained from model experiments. These data were the basis of 
evaluating iodine removal in a containment with ice condenser. 
Removal has been determined by use of computational models. The 
ice condenser reduces the iodine amount released by one order of 
magnitude. 


3858 Safety in nuclear power plants. Kurz, P. (Hessisches Min- 
isterium fuer Wirtschaft und Technik, Wiesbaden (Germany, F.R.)). 
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pp 235-255 of In Wege zur Energieversorgung. Euler, K.J.; Schar- 
mann, A. (eds.). Muenchen, Germany, F.R.; Thiemig (1977). (In 
German) 

By nuclear fission processes not only heat is generated, but 
also radioactive radiation and radioactive substances. Staff and popu- 
lation have to be protected safely against radiation and against 
incorporation of activity. This is effected by radiation control and 
design safety, including material safety and reactor safety. Addition- 
al safety systems are passive (pressure retaining system, cleaning 
loops) as well as active (pile safety system). Safety of a nuclear 
power plant is assured by strict legal licensing regulations and 
supervision authorities. 


3859 Federal president Walter Scheel on nuclear energy. Scheel, 
W. At.-Inf.; No. 2, 5-7(1977). (In German). 

On the occasion of the award of the Theodor-Heuss-Prize in 
Munich on February 11th, 1977, the President of the Federal Repub- 
lic Walter Scheel commented on the citizens’ contribution to basic 
values. In doing this the President also spoke about the peaceful 
utilization of nuclear energy and stated finally: ‘It is wrong to see 
only the risk of nuclear energy, to discuss only this. We must realize 
that in many parts of our society we have ushered in developments 
which involve similar, partly even bigger danger and risk than 
nuclear energy. And we must be prepared to face those risks 
everywhere.’ 


3860 Nuclear safety people won't say can’t...can they say won't. 
Energy (Stamford, Conn.); 2: No. 1, 4-7(1977). 

Most nuclear risk is really not in design but in the way 
nuclear operations are controlled and monitored. The highly quoted 
Rasmussen Report marked a turning point in the nuclear safety 
conflict. Its Fault Tree Statistical Analysis seems to go out on a limb 
to justify nuclear power. But the author contends that an analysis of 
the Analysis shows that nuclear can probably be made as statistically 
safe as anything with good engineering. The author explains why it 
is felt that that is so. The Rasmussen report, the Fault Tree method, 
and quality control are discussed. 


3861 Review of short-term fission-product-decay power. Bjerke, 
M.A. (Oak Ridge National Lab., TN); Holm, J.S.; Shay, M.R.; 
Spinrad, B.I. Nucl. Saf; 18: No. 5, 596-616(1977). 

Experiments on short-term fission-product-decay power, 
which may be important for loss-of-coolant accident analysis, are 
reviewed. The most recent experiments give sufficient data to form 
the basis of reasonable standards, particularly when they are supple- 
mented with results from summation predictions. The preparation of 
improved standards for scientific and regulatory purposes is in an 
advanced stage. Preliminary estimates indicate that the existing 
standard proposed by the American Nuclear Society has an extreme- 
ly conservative uncertainty band associated with it. New data pro- 
vide firm justification for reducing the uncertainty associated with 
the existing standard. 


3862 Common-mode failures in reactor safety systems. Jolly, 
M.E.; Wreathall, J. Nucl. Saf; 18: No. 5, 624-632(1977). 

The article describes the principles adopted by the U.K. 
Central Electricity Generating Board in tackling the hazards of 
common-mode failures in reactor safety equipment and indicates the 
ways in which the principles are implemented in practice. Where 
appropriate, reference is also made to applications in post—trip 
cooling areas. Recognition is given to the fact that diversity is not an 
absolute measure, but one which has varying degrees of depth. The 
discussion is extended to show that the use of examination in depth 
must include not only hardware but also calculational methods and 
operator aspects. It is concluded that there is no objective way of 
establishing the probability of common-mode failure for high- -integri- 
ty equipment and that there is no substitute for the use of engineer- 
ing experience in depth. 


3863 Trends in public health in the population near nuclear 
facilities: a critical assessment. Patrick, C.H. (Energy Research and 
Development Administration, Washington, DC). Nucl. Saf; 18: No. 
5, 647-663(1977). 

Ten studies that have looked specifically at changes in public 
health in areas near nuclear facilities are critically reviewed. All but 
one of these studies have been unable to show adverse health effects 
in the local population that might be related to radiation exposure. 
The one study that purports to find an adverse effect has severe 
methodological limitations, which preclude any meaningful interpre- 
tation of the data. Also presented is an analysis of the indicators of 
public health in the area of Oak Ridge, Tenn., which shows cancer 
mortality rates that are not significantly higher than would be 
expected in the general U.S. population. Although much more 
research is needed before all the effects of very low levels of 
radiation from nuclear reactors will be known, the existing studies 
suggest that nuclear power plants will not have a significant impact 
on public health as a result of normal operations. 
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3864 Recent occurrences at nuclear reactors and their causes. 
Scott, R.L.; Gallaher, R.B. Nucl. Saf; 18: No. 5, 676-688(1977). 

The ‘safety- related occurrences for which reports were re- 
ceived at the Nuclear Safety Information Center during May and 
June 1977 are listed. Occurrences are listed which resulted in reactor 
shutdown or which occurred during operation but were not discov- 
ered by testing and did not result in reactor shutdown. Included is a 
listing of events which were discovered by testing but had little, if 
any, effect on operation. The occurrences listed are those at operat- 
ing research reactors and at power reactors that are in commercial 
operation. 


3865 Selected safety-related occurrences reported in May and 
June 1977. Casto, W.R. Nucl. Saf; 18: No. 5, 689-693(1977). 

The following occurrences are reviewed because of their 
uniqueness and/or general interest: (1) short reactor periods have 
occurred at Quad Cities 1 during shutdown margin tests; (2) loss of 
instrument air caused damage to reactor coolant-pump seals at a 
pressurized-water reactor (PWR); (3) a power-distribution anomaly 
occurred because of a failure of burnable poison rods at St. Lucie 1; 
(4) short reactor periods have occurred at some boiling-water reac- 
tors (BWRs) during startups at peak xenon; and (5) surging in the 
feedwater flow caused pipe vibrations at Beaver Valley 1. 


3866 Hollow sphere formation in a gassy two-liquid pool. Ban- 
koff, S.G.; Horin, W.A. (Northwestern Univ., Evanston, IL). Lett. 
Heat Mass or 4: No. 3, 225-229(1977). 

Molten fuel pools with an overlying layer of steel can be 
expected to form in various stages of the LMFBR post-accident heat 
removal sequence, either on in-vessel or ex-vessel core catchers, or 
on a concrete of refractory floor beneath the reactor vessel. Since 
the boiling point of steel is approximately the same as the freezing 
point of UOz, one can expect that a crust of frozen UO2 may form at 
the interface. However, there may be significant bubbling through 
the interface, either by boiling within the fuel pool or by gas released 
from the concrete or sacrificial material. The original objective of 
this work was therefore to study the conditions for crust formation 
in a simulant (hexane and water) pool with gas evolution. A unique 
physical phenomenon was observed, however, consisting of the 
formation of "ping-pong”’ balls of ice formed by water transported 
by the bubbles entering the cold overlying hexane. These formed a 
raft of hollow spheres at the top of the hexane layer. By analogy, 
one might expect considerable mixing of UO: in the form of hollow 
spheres into the molten steel, with important consequences for the 
pool geometry and heat transfer. 


3867 Simple analytical model for counter-current flow limiting 
phenomena with vapor condensation. Tien, C.L. (Univ. of California, 
Berkeley). Lett. Heat Mass Transfer; 4: No. 3, 231-238(1977). 

A simple analytical model has been employed to analyze the 
effect of vapor condensation on the counter-current flow limiting 
(CCFL) phenomenon. It is shown that vapor condensation affects 
greatly the CCFL phenomenon and may significantly enhance the 
CCFL breakdown. The model also predicts a hysteresis effect in the 
subcooled CCFL phenomenon. 


3868 Theoretical analysis of the temperature response in a bime- 
tallic, composite geometry, nuclear reactor pressure vessel undergoing 
a loss-of-coolant accident. Coppari, L.A. Blacksburg, VA; Virginia 
Polytechnic Inst. and State Univ. (1977). 91p. University Microfilms 
Order No. 77-20,232. 

Thesis (Ph. D.). 

Thermal shock in a light water cooled nuclear reactor under- 
going emergency cooling following a hypothetical loss of coolant 
accident is analyzed. In the first solution to the problem, the general 
heat conduction equation in one dimension is solved analytically by 
the method of variation of parameters. The domain of the solution is 
the radius of the bimetallic, upper cylindrical region of the pressure 
vessel. The solution considers spatially and time-varying internal 
heat generation. The two-dimensional analysis of the problem is 
begun next. Assuming axisymmetric heat conduction, the steady- 
state profile, which exists in the pressure vessel] at the time the loss of 
coolant accident occurs, is determined by separation of variables. 
The solution is composed of four analytical solutions of the two- 
dimensional Poisson equation, two in cylindrical coordinates and 
two in the spherical coordinate system, each pair spanning media 
having different thermal properties. Contrary to one-dimensional 
results, a two-dimensional analysis indicates that maximum tempera- 
tures do not necessarily occur at the outer insulated boundary of the 
pressure vessel. The results of this analysis are verified by numerical 
techniques and are used as the initial conditions for the two-dimen- 
sional, transient analysis that follows. The transient analysis is formu- 
lated by both finite difference and finite element techniques for the 
purposes of method comparison and verification of results. Each 
technique results in a set of linear, first order, ordinary differential 
equations which are solved exactly in time by matrix methods 
instead of the usual time-stepping, numerical procedures. The analy- 
sis considers boiling heat transfer, and results indicate axisymmetric 
heat flow into the lower hemispherical region has a mitigating effect 
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on radial temperature gradients in only the lower 20 percent of the 
cylindrical region. The effect of different clad thicknesses is also 
discussed. 


3869 Analysis of fault modes in atomic thermoelectric power 
plants with boiling water reactors. Alferov, N.S.; Rybin, R.A.; Ba- 
lunov, B.F.; Davydov, S.S.; Spiridonov, N.V.; Pakhr, E.E.; Baz- 
hanov, V.V. Energomashinostroenie; No. 2, 21-24(1977). (In Russian). 
The safety of a two-stage reactor plant with a model VK-100 
boiling water reactor, with natural circulation of the coolant, and 
with two steam generators of the evaporator-condenser type is 
considered under the two most severe fault conditions: steam leak- 
age in the first stage, or loss of power supplying the plant auxiliaries. 
First of all, the sequence of events in any such emergency is traced 
and analyzed. The response and the performance of the protective 
uipment is then evaluated, on the basis of design and test data. 
This type of reactor system is found more reliable than one with 
forced circulation and, therefore, suitable for atomic thermoelectric 
wer plants installed in remote regions of Eastern and Far-Eastern 
iberia. 
3870 Containments for the Biblis nuclear power station. Quad- 
flieg, P. (Krupp (Friedr.) G.m.b.H., Duisburg (Germany, F.R.). 
Industrie und Stahlbau). Tech. Mitt. Krupp, Werksber.; 34: No. 2, . 89- 
92(Dec 1976). (In German). 
In 1969 Krupp received an order from Kraftwerk Union AG, 
Erlangen for the supply and erection of the containment for the 
enerating unit A of the 1200-MW nuclear power station built by the 
WE utility at Biblis near Worms, West Germany. Two years later 
this order was extended to include another containment of the same 
size for generating unit B, which was completed in 1974. 


3871 Containments for nuclear power stations. Schulz, H. 
(Krupp (Friedr.) G.m.b.H., Duisburg (Germany, F.R.). Industrie 
und Stahlbau). Tech. Mitt. Krupp, Werksber.; 34: No. 2, . 77-88(Dec 
1976). (In German). 

The containments for PWRs are outstanding examples of 
recent achievements in the design and construction of pressure 
vessels with regard to stress analysis, detail design, fabrication and 
quality control. Steel grades with exceptional mechanical properties 
have been used to meet the increasingly stringent demands imposed 
with regard to safety. Close temperature control is required before 
and ge welding if the steel is to be successfully welded and if the 
quality of the welds and of the heat affected zone is to meet 
requirements. An elaborate quality and assurance procedure involv- 
ing extensive documentation ensures that high standards are main- 
tained in plate manufacture, fabrication, welcing and assembly. 


3872 High system-safety level of nuclear power stations. Lutz, 
H.R. Tech. Rundsch.; 68: No. 49, 1-2(30 Nov 1976). (In German). 

A disquisition is presented contrasting the incidence of death 
and harm to persons in the chemical industry with the low hazards 
in nuclear power stations. Quotes are included from a U.S. accident 
study which state that 100 large power stations is 100 times smaller 
than from chlorine manufacture and transport. 


3873 Analysis of in-core processes during a loss-of-coolant acci- 
dent in the absence of ECCS. Zaiic, A. Jad. Energ.; 22: No. 10, 394- 
397(Nov 1976). (In Czech). 

From Nonsteady operating and emergency states of pressur- 
aaa reactor power plants; Plzen, Czechoslovakia (11 May 
1 ; 

A loss-of-coolant accident in the absence of the emergency 
core cooling system is analyzed using computer programmes. Pro- 
gramme BOIL is capable of analyzing 3 types of accidents. Results 
are reported obtained using the programme for a large PWR reactor 
for the temperature course of fuel sections in the central part of the 
core and for the effect of the model of core melting on the amount of 
molten fuel. Programme CHEMLOC-II debugged and modified by 
the Power Research Institute in Prague is compared to programmes 
NURLOC 1.0 and BOIL. Using programme CHEMLOC-II, model 

roblems were calculated for various selectable parameters of the 

WER type reactors (fuel temperature and cladding temperature) 
submitted in a graphical representation. The programme was found 
to be an adequate tool for the analysis of bare core heating; it 
contains the mathematical models of all significant processes and is 
not demanding on machine time. 


3874 Analysis of nonsteady-state operating modes of a PWR 
nuclear power plant. Misak, J. Jad. Energ.; 22: No. 10, 387-391(Nov 
1976). (In Slovak). 

From Nonsteady operating and emergency states of pressur- 
mo reactor power plants; Plzen, Czechoslovakia (11 May 

The OPTRA computer code is described intended for the 
analysis of transients occurring during normal nuclear power plant 
operation. The programme is relatively simple and is therefore 
suitable for the parametric study of the effects of the individual 
factors on the process. The comparison of the theory with experi- 
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ments conducted in the E. Fermi nuclear power plant at reactor 
output reduced from 740 MW to 400 MW shows that a satisfactory 
accuracy of the calculated results may be expected, provided the 
initiation disturbance has not been too rapid. 


3875 Elastic-plastic dynamic analysis of a reactor building. 
Umemura, H. (Tokyo Univ. (Japan). Faculty of Engineering); 
Tanaka, H. Nippon Kenchiku Gakkai Ronbun Hokoku-shu; No. 249, 
61-70(Nov 1976). (In Japanese). 

The basic characteristics of the dynamic response of a reactor 
building to severe earthquake ground motion are very important for 
the evaluation of the safety of nuclear plant systems. A computer 
program for elastic-plastic dynamic analysis of reactor buildings 
using lumped mass models is developed. The box and cylindrical 
walls of boiling water reactor buildings are treated as vertical beams. 
The nonlinear moment-rotation and shear force-shear deformation 
relationships of walls are based in part upon the experiments of 
prototype structures. The geometrical non-linearity of the soil rock- 
ing spring due to foundation separation is also considered. The 
nonlinear equation of motion is expressed in incremental form using 
tangent stiffness matrices, following the algorithm developed by 
E.L. Wilson et al. The damping matrix in the equation is formulated 
as the combination of the energy evaluation method and Penzien- 
Wilson’s approach to accomodate the different characteristics of soil 
and building damping. The analysis examples and the comparison of 
elastic and elastic-plastic analysis results are presented. 


3876 Circuit containing a buffer battery to power safety installa- 
tions in an emergency. Thalhammer, P. (to Siemens A.G., Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,443,528/B/. 21 Oct 1976. 
5p. (In German). 

An emergency power supply battery is kept charged from the 
mains. A circuit monitors the state of the battery, switching off its 
mains recharge whenever the a load is reached, and sound- 
ing an alarm if the battery fails to reach or exceeds this value. 
Furthermore, should the mains fail, the battery feeds its emergency 
power and the monitoring circuit is automatically by-passed. 


3877 Experimental and analytical studies for a BWR nuclear 
reactor building. Evaluation of soil-structure interaction behaviour. 
Mizuno, N.; Tsushima, Y. (Chubu Electric Power Co. Inc., Nagoya 
(Japan)). Takenaka Gijutsu Kenkyu Hokoku; No. 16, 35-47(Oct 1976). 

The purpose of the paper is to evaluate the spatial dynamic 
properties, especially soil-structure interaction behaviour, of the 
BWR nuclear reactor building by experimental and analytical stud- 
ies. It is well known that the damping effects on the building with 
short period is significant in soil-structure interaction by the dissipa- 
tion of vibrational energy to the soil. Explanation is presented in 
regard to the more developmental mathematical method for estimat- 
ing the damping effect than the previous method, which is Mode 
Superposition Method for Multi-Degrees of Freedom System” with 
the constant complex stiffness showing structural damping effect and 
the dynamical soil-foundation stiffness approximated by the linear or 
quadratic functions of the eigenvalues. Next, —_—— is presented 
in regard to the experimental results on the No. 1 reactor building 
(BWR) of Hamaoka Nuclear Power Station, The Chubu Electric 
Power Co., Ltd. The regression analyses of the experimental reso- 
nance curves by one degree system show that the critical damping 
ratio is larger than the 0.10 value used in the design for the 
fundamental natural period. It was attempted to simulate the experi- 
mental results by the above-mentioned method. The simulated model 
is a fourty-eight degrees of freedom spring mass system because of 
eight masses for eight floors including the base foundation and six 
degrees of freedom for a mass. Through these studies, it is concluded 
that the radiation damping effect is significant in the reactor build- 
ing, and the above-mentioned method is reasonable for estimating 
the damping effect in soil-structure interaction because of a good 
agreement with the experimental results. 


3878 Automatic safety control system for a reactor coolant 
circuit. Schiele, O.; Florjancic, D. (to Klein, Schanzlin und Becker 
A.G., Frankenthal/Pfalz (Germany, F.R.)). German(FRG) Patent 
2,243,365/B/. 23 Sep 1976. 2p. (In German). 

The invention concerns the automatic safety control system 
for a closed primary circuit of a nuclear reactor operated by a 
recirculating pump. The safety control system is to cause the circula- 
tion to stop at once at large pressure drop without control systems 
interfering. According to the invention, the recirculating pump at 
the operating point works free of cavitation, but at strong pressure 
drop passes over to full cavitation and thus reduces the capacity to 
some per cent of the operating capacity. The means of achieving this 
are to influence the behavior of the required total net positive 
suction head of the recirculating pump over the total capacity range 
or to influence the total pressure head before the pump. Both means 
can be used alone or together. 


3879 Reactor safety research in the 1976 budget. Technol.- 
Nachr. Manage.-Inf.; No. 189, 9(Mar 1976). (In German). 
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In the 1976 budget of the Federal government, an overall 
amount of 83.6 million DM has been allotted to reactor safety 
research. 


3880 Fast pulse reactor safety analysis. Seale, R.L. (Arizona 
Univ., Tucson (USA)). pp 509-524 of In Proceedings of US/Japan 
seminar on fast pulse reactors. Long, R.L. (ed.) (New Mexico Univ., 
Albuquerque (USA)); An, Shigehiro; Wakabayashi, Hiroaki (eds.). 
Tokai, Ibaraki, Japan; Tokyo Univ. Nuclear Engineering Research 
Lab. 
( Proms US/Japan seminar on fast pulse reactors; Tokai, Ibar- 
aki, Japan (19 Jan 1976). 
The safety + for fast burst reactors (FBR) is discussed. 
The power reactor General Design Criteria is investigated. The 
design bases used in the safety analysis of the Sandia Pulsed Reactor 
3 (SPR 3) are reviewed. Based on the criteria for earthquake, wind, 
tornado, flood, and externally generated missiles, the expected re- 
sponse of the systems and structures to these effects is analyzed on 
e basis of field data, long-term weather observations, and the 
details of the structural components. High degree of operational 
safety is required for the reactor system designing in spite of any 
mechanical, electronic, or human failures. The mechanical design, 
nuclear design, and thermal design are investigated. The engineered 
safety features are provided to mitigate the consequences of serious 
accidents. The fuel temperature and the power of the reactor are 
monitored by each of two independent protection channels to pro- 
vide diversity and independence for the protection against failures in 
the protection system. The power and auxiliary systems, radioactive 
waste management, radiation protection, and the conduct of oper- 
ations are other items to be discussed. As concluding remark it can 
be said that a myriad of safety controls have been designed both to 
minimize the probability of accidents and to include standby safe- 
guards which would mitigate the consequences of accidents. 


3881 Space—time dynamics of a fast breeder reactor for local- 
ized disturbances. Doshi, J.B. Berkeley, CA; Univ. of California 
(1976). 238p. University Microfilms Order No. 717-4439. 

esis (Ph. D.). 

Sodium voiding accidents in Liquid Metal Fast Breeder reac- 
tors may cause a positive reactivity insertion due to a lack of balance 
between two competing effects following the voiding: (1) the shift in 
neutron energies to higher values which leads to a positive reactivity 
addition, and (2) the increased neutron diffusion which generates a 
negative reactivity. Since these two effects have strong spatial 
dependence, the amount of reactivity added in a voiding accident 
depends strongly on the position in the reactor core where the 
voiding accident has occurred. A method of analysis is developed 
for the localized voiding perturbation based on a flux factorization 
technique, accounting for the flux shape changes taking place near 
the region of the voided subassembly. Heat transfer equations are 
solved in conjunction with the neutronic equations and the two are 
coupled via feedback effects like the Doppler effect. For the purpose 
of analysis, a typical large (1000 MWe) LMFBR with two radial 
core zones of different enrichments is considered. Time-dependent 
void fractions, which are the input quantities in the analysis, are 
taken to be typical of a channel flow blockage accident. The 
transients are analyzed for voidings taking place at three different 
radial locations in the core and for two different rates of voiding. 
Results of the calculations show that the voiding transients occur- 
ring at the center of the reactor core cause most severe effects in 
terms of the positive reactivity addition and the effects become 
progressively less severe for voidings occurring outward toward the 
periphery of the reactor. 


3882 Some probabilistic aspects of the seismic risk of nuclear 
reactors. Hsieh, T.M. Los Angeles; Univ. of California (1976). 130p. 
University Microfilms Order No. 77-8517. 

Thesis (Ph. D.). 

First, an estimate is made of the average probabilities of 
differing magnitude of peak horizontal ground acceleration due to 
seismic events in the United States. Past history is used to provide an 
average seismicity, and future earthquakes are assumed to occur 
randomly with regard to location and time. Next, the potential for 
existing cracks in piping systems to grow to critical size and cause 
system failure during a severe earthquake is examined. Using the 
critical size as a criterion, it is concluded that crack growth under 
seismic loading of SSE or smaller is likely to be insignificant (less 
than or equal to 10 percent), if general yield is not produced in a 
component. However, for some materials under seismic loading so 
severe that inelastic strain is induced in the component, the extent of 
crack growth could be very significant and finally lead to failure. A 
simple and crude method of relating the initial crack size, the range 
of strain produced in a component, and the number of cycles to 
failure, is proposed and discussed. The significance of piping failure 
due to ordinary crack growth other than the intergranular stress 
corrosion under seismic loading is found to be comparable with the 
- for failure due to crack growth under severe seismic loads. 

¢ potential importance of seismic events leading to a core melt 
accident is examined. Subjective extrapolation of past records on 
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design and construction errors, which may or may not be seismic 
related, is made and is used to infer the number of seismic-related 
design errors. Also, subjective values of safety-factor-reduction are 
assigned for these errors. Using the Newmark correlation between 
the probability of system failure and safety factor, the effect of 
design errors and system degradation is factored into an estimate of 
the probability of a core-melt accident due to seismic events. 


3883 Parametric approach to LMFBR safety evaluation. Burns, 
R.D. III. Lafayette, IN; Purdue Univ. (1976). 304p. University 
Microfilms Order No. 77-7424. 

Thesis (Ph. D.). 

The assessment of risk from LMFBRs has evolved to the 
present "design basis accident” approach. Of particular interest are 
consequences from low probability “hypothetical” accidents. Due to 
uncertainties involved in the accident progression, accident conse- 
quence spectra are needed to represent the probabilistic nature of the 
results of accident simulations. Many single simulations are needed in 
order to create probabilistic distributions of consequences. For these 
reasons, the accident simulation code PARSEC was developed. It 
runs more than two orders of magnitude faster than existing codes 
and is designed for use in parametric studies of uncertain input 
values. Parametric sensitivity studies show the relative impact of 
uncertainties on the results of the accident simulation. They indicate 
particular sensitivity to reactivity coefficients and core heat capacity. 
Many parameters, especially those associated with hydraulics calcu- 
lations, show little sensitivity. An example of using simulation results 
for calculation of probabilistic accident consequence spectra shows 
wide variability of simulation results. The distributions appear to be 
largely symmetric, due to the lack of treatment of any highly 
nonlinear effects and the use of symmetric distributions for probabi- 
listic input. The results show that the probability of realizing ‘‘limit- 
ing’ or “bounding” case consequences is far out on the tail of the 
distribution, and are of vanishingly small probability. A comparison 
of PARSEC and SAS3A results for a 5 channel, unprotected loss-of- 
flow (LOF) accident shows that PARSEC predicts the core’s behav- 
ior well. By applying a probabilistic treatment of uncertainties in six 
input values, the errors in the PARSEC models are shown to be 
small compared to the overall uncertainties in the results themselves. 


3884 Temperature characteristics of fuel elements of reactors 
with water under pressure during a coolant-loss emergency. Kabanov, 
L.P.; Karim, S.Ch. Tr. Mosk. Energ. Inst.; No. 293, 11-17(1976). (In 
Russian). 

The nature of the change in flow rate through the core of 
PWR and VVER-1000 nuclear reactors after a coolant-loss emer- 
gency and the temperature characteristics of fuel envelopes in the 
most highly stressed cross section after such an emergency are 
shown. The results of a coolant loss emergency include loss of the 
coolant from the primary loop of the reactor and a drop in pressure. 
It is assumed that heat liberation from the core after failure will 
occur in the following heat exchange modes: bubble boiling until 
development of a crisis; post crisis heat exchange; film boiling in 
large volumes; heat transfer to superheated and saturated steam; heat 
transfer with free convection of steam; radiation heat exchange. The 
results of calculations of the temperature characteristics of the fuel 
elements in the most heavily stressed section of the PWR reactor 
with thermal power 2758 MW are presented. The maximum tem- 
perature in the most heavily stressed section of the PWR and 
VVER-1000 nuclear reactors are about 1400 and 1325 K respective- 
ly. 


3885 Safety measures against damage in large power plants. 
Stueger, R. (Babcock - Brown Boveri Reaktor G.m.b.H., Mannheim 
(Germany, F.R.)). Bild Ton; 29: No. 12, 228-231(Dec 1975). (In 
German). 

Safety measures against external causes of damage are dis- 
cussed: natural events such as wind load, high water, low water, 
earthquakes and causes due to civilisation, such as air crash, gas 
cloud explosion, sabotage. 


3886 Safety measures against large damage in nuclear power 
stations. Pt. 1. Measures against damage through internal causes. 
Repke, W. (Kraftwerk Union A.G., Offenbach (Germany, F.R.)). 
Bild Ton; 29: No. 11, 214-219(Nov 1975). (In German). 

9 figs.; 4 refs. 

Safety measures for the following disturbances are discussed: 
LOCAs, break of a high-pressure pipe, leaking of vessels, formation 
of hydrogen due to radiolysis, fire, protection systems including 
reactor protection system, redundant construction of operation and 
safety systems. 


3887 Summary of conclusions and major recommendations: 
Study Group on Light Water Reactor Safety. Lewis, H.H. pp 195-201 
of In Nuclear safety, 1975. Hetrick, D.L. (ed.). Hinsdale, IL; Ameri- 
can Nuclear Society (1975). 

From ANS topical meeting on nuclear safety; Tucson, Arizo- 
na, USA (5 Oct 1975). 

See CONF-751044—. 
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Information on light water reactor safety is presented con- 
cerning the safety aspects of reactor design, construction, and oper- 
ation, primary engineered safety features, and accident containment 
and consequences. 


3888 Applications of the reactor safety study probabilistic safety 

analysis. Erdmann, R.C.; Kelly, J.E. pp 202-220 of In Nuclear safety, 

ws D.L. (ed.). Hinsdale, IL; American Nuclear Society 
1975). 

From ANS topical meeting on nuclear safety; Tucson, Arizo- 
na, USA (5 Oct 1975). 

See CONF-751044—. 

Assessments of the smoothing procedure in consequence/ 
probability calculations for pressurized and boiling water reactors 
are made. This discussion is followed by a reassessment of PWR risk 
with the previously determined dominant sequence eliminated. 


3889 Acceptable levels of risk from nuclear reactors. Rowe, 
W.D. pp 221-235 of In Nuclear safety, 1975. Hetrick, D.L. (ed.). 
Hinsdale, IL; American Nuclear Society (1975). 

From ANS topical meeting on nuclear safety; Tucson, Arizo- 
na, USA (5 Oct 1975). 

See CONF-751044—. 

The acceptability of the nuclear option depends upon the 
development of methods to establish acceptable levels of risk for 
society against which nuclear risks may be compared. Insight into 
the problems of developing acceptability criteria is provided which 
may lead to the development of such criteria. 


3890 Reactor safety practices and criteria in Europe: status and 
techniques. Vinck, W. pp 236-242 of In Nuclear safety, 1975. He- 
trick, D.L. (ed.). Hinsdale, IL; American Nuclear Society (1975). 

From ANS topical meeting on nuclear safety; Tucson, Arizo- 
na, USA (5 Oct 1975). 

See CONF-751044—. 

An attempt is made to give a broad overview of the nuclear 
safety concerns and activities within the European Community 
(E.C.) and how they relate to the initiatives in other international 
organizations and in industrially developed third-world countries. 
The activities in the area of technical safety analysis practices, in 
safety requirements and standards, and in nuclear safety research are 
discussed and reference is made to international cooperation. 


3891 Protection of the PWR against loss of coolant effects. 
Dietrich, J.R.; Stathoplos, A. pp 243-264 of In Nuclear safety, 1975. 
Hetrick, D.L. (ed.). Hinsdale, IL; American Nuclear Society (1975). 

From ANS topical meeting on nuclear safety; Tucson, Arizo- 
na, USA (5 Oct 1975). 

See CONF-751044—. 

Information concerning a LOCA in PWR type reactors is 
presented. Design aspects of the reactor to prevent a LOCA are 
described. The performance of the ECCS and local phenomena 
associated with a LOCA are discussed. 


3892 Design basis and site qualification events for the HTGR. 
Duncan, D.S.; Joksimovic, V. pp 269-283 of In Nuclear safety, 1975. 
Hetrick, D.L. (ed.). Hinsdale, IL; American Nuclear Society (1975). 

From ANS topical meeting on nuclear safety; Tucson, Arizo- 
na, USA (5 Oct 1975). 

See CONF-751044—. 

The HTGR has inherent safety characteristics and engineered 
safety features that differ markedly from other reactor types. Several 
of the design basis and site qualification events that reflect these 
differences and that have been postulated to establish the design 
bases for engineered safety features are reviewed. The design basis 
depressurization accident (DBDA), the maximum hypothetical fis- 
= product release (MHFPR), and moisture inleakage events are 

iscussed. 


3893 LMFBR design basis accidents and their accommodation. 
Graham, J. pp 284-291 of In Nuclear safety, 1975. Hetrick, D.L. 
(ed.). Hinsdale, IL; American Nuclear Society (1975). 

From ANS topical meeting on nuclear safety; Tucson, Arizo- 
na, USA (5 Oct 1975). 

See CONF-751044—. 

Accidents are defined of various consequences and probabil- 
ity for use as design bases in the design of reactor safety systems. In 
the past a core disruption was used to set requirements for contain- 
ment barriers of small LMFBRs. It now seems that the use of such a 
design basis accident has created a misplaced emphasis. Greater 
safety is to be provided by the provision of reliability assurance, that 
such an accident is of such low probability that it is inappropriate as 
a design basis accident, and greater emphasis should be placed on the 
basic protection against accidents rather than on the mitigation of 
presumed consequences. 


ACCIDENT LIABILITY 
REFER ALSO TO CITATION(S) 2588 
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3894 (PB—266664) Liability and safety in nuclear power plants. 
Marshall, J.M.; Lieb, L.I. (California Univ., Los Angeles (USA). 
Dept. of Chemical, Nuclear, and Thermal Engineering). Feb 1977. 
52p. (UCLA-ENG—7724). NTIS PC A04/MF AO1. 

The roles of liability law and liability insurance in producing 
incentives for safety are examined. The specific focus is the Price- 
Anderson Act of 1957, which governs liability arising from accidents 
at nuclear reactors. It has been said that the act reduces safety 
incentives and unduly endangers the population. Examined in detail 
is the analytical basis upon which this position depends, concerning 
external damages, i.e., those imposed on the public by a reactor 
accident, and the liability of the firm to make good such damages. 
The strength of the safety incentive is dependent upon how swiftly 
and accurately the price of liability insurance adjusts. Financial 
markets typically give weaker incentives for safety. Investors are not 
experts in safety, as are conventional insurers. Safety incentives 
come only from the layer of insurance supplied by conventional 
insurers, for this is the only price which responds to safety. The first 
section focuses on the responsiveness of prices and leaves for the 
second section the task of resolving a more technical issue: namely, 
how much should liability be and to whom should it be paid. 


3895 Publication of the new version of the Act on the Peaceful 
Uses of Atomic Energy and Protection its Hazards (Atomic 
Energy Act). Bundesgesetzblatt, Teil 1; No. 131, 3053-3072(Nov 1976). 
(In German). 

Since the Atomic Energy Act took effect on December 23rd, 
1959, there have been 13 amendments which resulted in this new 
version by the BMI (Ministry of the Interior). 
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REFER ALSO TO CITATION(S) 3069, 3992 


MAGNETIC 


REFER ALSO TO CITATION(S) 4673, 5692, 5704 


COMPRESSED GAS 


3896 (EPRI—391) Conceptual design for a pilot/demonstration 
compressed air storage facility employing a solution-mined salt cavern. 
Final report. Vosburgh, K.G. (General Electric Co., Schenectady, 
N.Y. (USA)). Jun 1977. 342p. Dep. NTIS, PC A15/MF AO1. 

A conceptual design was completed for a compressed air 
energy storage (CAES) plant sited on the McIntosh salt dome in 
southwestern Alabama. The plant has a peak turbine inlet pressure of 
40 atm, with the peak air storage pressure ranging from 44 atm 
(constant pressure storage) to 86 atm (variable pressure storage). A 
weekly storage cycle is used, and power is generated at a rate of 800 
MW for 2000 h/y. The capital cost of these plants ranges from $196 
to 200/kW (mid 1976). The fuel heat rate ranges from 4140 to 4330 
Btu/kWh (LHV). Depending on the storage reservoir design, the 
system delivers between 1.15 and 1.39 kWh for each 1.00 kWh of 
charging energy. A modification of these designs was developed for 
500 h annual duty (peaking application). It would require a capital 
investment of about $140/kW, with the same heat rates and charging 
energy ratios as the 2000-hour designs. At the conceptual level of 
these designs, no technical or environmental barriers to constructing 
these plants were found. An evaluation was made of the operating 
economics of the designs of a new method for computing the 
efficiency of compressed ‘air storage plants, and of experiments 
which might be performed at a demonstration plant. 


3897 Gas turbine plant with subterranean air storage. Schwarz, 
T. (to Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, 
F.R.)). German(FRG) Patent 2,116,851/B/. 26 Jun 1975. 3p. (In 
German). 

Corrosion damage and reduction of load, which are caused by 
the carrying over of salt particles and other solids when extracting 
stored combustion air from a subterranean air store, are prevented 
by this arrangement. The air extracted from the store, at high 
pressure is heated in a heat exchanger in the waste gas flow of the 
gas turbine and taken to a hot air flashing turbine on the same shaft 
as the gas turbine. The flashing waste air of this turbine is set into 
turbulent motion by suitable impact parts where all heavy parts of 
the air flow are separated. The contaminated part of the air extracted 
on the periphery of the housing is taken to the combustion chamber 
of the gas turbine together with the main air flow after passing 
through a filter. 
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PUMPED HYDRO 
REFER ALSO TO CITATION(S) 4042, 4050 


3898 (PB—267722) Pumped storage potential of the Hell's 
Canyon area . Coupe, L.D. (Idaho Univ., Moscow (USA). Dept. of 
Civil Engineering). Apr 1977. Contract DI-14-31-0001-5070. 143p. 
NTIS PC A07/MF AO1. 

The potential for pumped storage hydroelectric development 
of the Hells Canyon area is reviewed, with conclusions drawn from 
preliminary investigation. Background information covers the con- 
cept and application of pumped storage, Hells Canyon’s physical 
characteristics and history and its status as a National Recreation 
Area. Of eighteen potential storage sites noted, the three most 
promising are analyzed in detail. For each, preliminary designs have 
been developed as well as computer analyses of the reservoir water 
level fluctuations that would result from such operations. Each is 
also analyzed for economic feasibility. Conclusions are that pumped 
storage in the area is too expensive to be competitive now, but it 
may be more feasible in the future. Possible major environmental and 
social effects are noted; the sites are compared, and one (Barber Flat, 
Idaho) is recommended for further consideration. Alternative uses of 
pumped storage in Hells Canyon are (1) to relieve Hells Canyon 
Dam of objectionable peaking, and (2) to cool a nuclear power plant. 
For the latter, Bear Creek No. 1 is recommended for further study. 


3899 California's aqueduct offers peaking power to Los Angeles. 
Jeffs, E. Energy Int.; 14: No. 7, 17-19(Jul 1977). 

The half-completed Castaic hydroelectric project in Califor- 
nia combines an innovative system for generating environmentally 
clean power from energy recovered when water is pumped over the 
mountains. The system is designed to provide a peak energy source 
that doesn’t interfere with the water supply. Interconnections with 
other power plants are expected to insure cheap pumping energy. 
The project, located on the California aquaduct at Pyramid Lake 
and Castaic Lake on either side of the Tehachapi Mountains, is 
managed by three utility companies. An abnormally dry climate has 
prevented the system from operating as planned. Specifications of 
the project design include construction details, earthquake precau- 
tions, and a description of the pumps, turbines, and generators. 

K 


3900 Three-plant complex adds to Austria's peaking capacity. 
Jeffs, E. Energy Int.; 14: No. 7, 30-32(Jul 1977). 

ree power plants that span a 1358-meter head range will 
add 877 megawatts to the power network of southern Austria. The 
Malta River will be blocked by the 200-meter high Koelbrein dam, 
which will store 200 million cubic meters of water in its reservoir. 
The water will travel through a short tunnel to the Galgenbichl 
power station, where water can be discharged into a small reservoir 
to be pumped back to Koelnbrein or through an 18-meter tunnel 
through the mountains to the Rottau power plant, which has a 
compensating basin to hold water for the Moellbruecke power 
station. May 1978 is projected for completion of the project. Be- 
tween Koelmbrein and Rottau is the Goesskar reservoir, which 
receives water by aqueducts from neighboring streams and may be 
the site for a fourth power plant that would use an existing lake for a 
pumped storage project. Outstanding features of the complex include 
the height of the Koelnbrein dam, the design of Rottau pumps units, 
and the option of bypassing the Galgenbichl power station. (DCK) 


3901 Connection of the water pipeline to the machine cavern of 
the Waldeck II pump storage station. Abraham, K. (Siemens A.G., 
Erlangen (Germany, F.R.). Abt. Wasserkraft); Gloeggler, W. (Bun- 
desanstalt fuer Geowissenschaften und Rohstoffe, Hannover (Ger- 
many, F.R.)); Sprado, K.H. Bautechnik; 53: No. 4, 131-138(Apr 
1976). (In German). 

After a general description of the pump storage station in 
connection with a cavern power station, the formation and layout of 
roadways, in particular their connections with the cavern and tne 
machine set are described. The hydraulic forces vary greatly due to 
the operation of the pump storage station require special measures in 
order to pass them safely to the mountains. Twenty rock anchors 
were installed, and the necessary pressure between tube sheath - 
concrete - mountain was obtained with ‘Palatal’, an unsaturated 
polyester resin. 


FLYWHEELS 
REFER ALSO TO CITATION(S) 3184, 4285 


3902 (N—77-23166) Comparative systems study of magnetically 
suspended flywheels. Final report. Kleinau, W.; Weingarten, H.; 
Craemer, W. (Messerschmitt-Boelkow-Blohm G.m.b.H., Muenchen 
(Germany, F.R.)). Dec 1976. Contract BMFT-WRT-2074. 139p. 
(BMFT-FB-W—76-20; MBB-URV—84). NTIS PC A07/MF AOI. 
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A comparative study is presented of flywheels with passive or 
active magnetic suspension for geostationary satellites with flexible 
appendages. The characteristic parameters of three available types 
were critically compared, and the possibility of their application in 
spacecraft studied. The application of magnetically suspended (fixed) 
flywheels was investigated for geostationary satellites with large 
flexible solar arrays of the OTS and TVBS type, by means of 
simulation. 


3903 Density of the band rim of a superflywheel during rotation. 
Ochan, M.Yu.; Gulia, N.V. (Kursk Polytech Inst, USSR). Izv. Vyssh. 
Uchebn. Zaved., Mashinostr.; No. 8, 39-44(1976). (In Russian). 

A method of winding is presented ensuring that turns of band 
do not separate during the rotation of the flywheel. The state of 
stress of the superflywheel wound in accordance with this method is 
investigated. Recommendations are given on optimal selection of 
one of the parameters. 


THERMAL 


REFER ALSO TO CITATION(S) 3038, 3039, 3040, 3041, 3042, 
3044, 3045, 3046, 3047, 3048, 3049, 3050, 3051, 3052, 3053, 3054, 
3057, 3069, 3077 


3904 (AD-A—040895) Thermal energy storage demonstration 
unit for Vuilleumier cryogenic cooler. Interim report 2 Jun 75—31 
Aug 76. Richter, R. (Xerox Electro-Optical Systems, Pasadena, Calif. 
(USA)). Feb 1977. Contract F33615-75-C-2045. 157p. NTIS PC 
A08/MF A0O1. 

Work performed under the Thermal Energy Storage Demon- 
stration Unit Program is discussed. The analysis, design, fabrication, 
and testing of a thermal energy storage demonstration unit which 
was to be mated to an existing Vuilleumier cooler (AFLIR) to 
demonstrate the concept of powering such a device directly with 
stored thermal energy are presented. The Thermal Energy Storage 
Demonstration Unit was to be sized for delivering 1000 watts 
thermal power for one hour at a temperature of 1250 + or - 25 F. 
The ternary eutectic 64 MgF> - 30 LiF-6 KF, which has a eutectic 
temperature of 1310F, was selected as the thermal energy storage 
material. The approach and the assumptions underlying the design of 
the unit which incorporates a heat pipe for the transfer of energy 
from the thermal energy storage material to the hot cylinder of the 
Vuilleumier cooler are presented. Details of the fabrication and the 
testing of the Thermal Energy Storage Demonstration Unit are 
presented. The analysis of the test data led to the conclusion that the 
basic design satisfied all requirements that were established for a 
TES unit. The thermal energy storage material, however, was found 
to apparently release its latent heat of fusion over a wider tempera- 
ture range than had been anticipated. This fact can be attributed to 
nonisothermal phase transformation or a bulk thermal conductivity 
that is lower than had been assumed for the salt. 


3905 (PB—263480) Role of the heat storage well future U.S. 
energy systems. Final technical completion report. Meyer, C.F.; 
Hausz, W.; Ayres, B.L.; Ingram, H.M. (General Electric Co., Santa 
Barbara, Calif. (USA). Center for Advanced Studies). Sep 1976. 
Contracts DI-14-31-0001-4210;DI-14-31-0001-5223. 188p. NTIS PC 
A09/MF AO1. 

The heat storage well system concept is found to have the 
potential to decrease U.S. energy consumption 10 to 15 percent 
while substantially reducing water and air pollution. Energy to be 
conserved is principally that now wasted in generating electricity 
and in burning fossil fuels for space heating. Results of a study of 
technical, economic, institutional, environmental, and legal aspects 
of implementation are reported. 


3906 (SAND—77-8017) Thermochemical energy storage and 
transport program semiannual report, October 1976—March 1977. 
Mar, R.W.; Bramlette, T.T. (Sandia Labs., Livermore, Calif. (USA)). 
Aug 1977. Contract EY-76-C-04-0789. 34p. Dep. NTIS, PC A03/ 
MF AOI. 

The Chemical and Thermal Storage Branch of the Energy 
Research and Development Administration (ERDA), Office of Con- 
servation, Division of Energy Storage Systems, has implemented a 
National Thermal Energy Storage (TES) Program. The objective of 
this National Program is to develop and disseminate thermal and 
thermochemical energy storage technology. The Program consists 
of three subprograms: Low-Temperature Thermal Energy Storage 
Program--The objective is to develop sensible and latent heat tech- 
nologies for low-temperature (less than or equal to 250°C) applica- 
tions. High-Temperature Thermal Energy Storage Program--The 
objective is to develop sensible and latent heat technologies for high- 
temperature (greater than or equal to 250°C) applications. Thermo- 
chemical Energy Storage and Transport (TEST) Program--The 
objective is to develop reversible chemical reaction technologies for 
thermal energy storage and transport applications. The Chemical 
and Thermal Storage Branch has delegated the management respon- 
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sibility for the Thermochemical Energy Storage and Transport 
Program to Sandia Laboratories, Livermore. (Oak Ridge National 
Laboratories and NASA Lewis Research Center are responsible for 
the Low-Temperature and High-Temperature Thermal Energy Stor- 
age Programs, respectively.) The TEST Program objectives are 
given and research progress is reported. 


3907 (SAND—77-8226) Fiscal year 1977 annual operating plan 
for the thermochemical energy storage and transport . Bram- 
lette, T.T.; Mar, R.W. (Sandia Labs., Livermore, Calif. (USA)). Jun 
1977. Contract EY-76-C-04-0789. 59p. Dep. NTIS, PC A04/MF 
AOl. 

This document presents the activities planned in FY77 for 
implementing the Thermochemical Energy Storage and Transport 
(TEST) Program. The long-range goals of the TEST program are 
described and related to the FY77 program. The FY77 program is 
summarized by categorizing the various projects according to appli- 
cation sector and energy source. Also included is a discussion of 
those management activities required for successful completion of 
the program, as well as a detailed discussion of both the contracted 
and in-house programs. Resources required for these programs are 
discussed. (DLC) 


3908 (N—77-19574) Storage of thermal energy in molten salts 
and metals. Horsthemke, A.; Marschall, E. Translated from Brennst.- 
Waerme-Kraft; 28: 18-22(Jan 1976). 20p. (NASA-TT-F—17412). 
NTIS PC A02/MF AOl1. 

The investigation is concerned with the characteristic proper- 
ties of a thermal storage system for an operational temperature range 
from 500 to 800 C, taking into account the conclusions under which 
a continuous withdrawal of energy at a constant thermal flow 
density is possible. The mathematical description of an individual 
storage element is possible. The mathematical description of an 
individual storage element is considered. The storage element con- 
sists of a double-walled tube. The space between the external and the 
internal wall is occupied by the storage medium. The supply of heat 
will generally take place at the external tube wall, and the heat will 
be withdrawn from the interior tube. However, an operation under 
reversed conditions is also possible. Attention is given to an analytic 
solution, a numerical solution and an evaluation of the results of the 
study. 


3909 Comments on heat storage by means of water. Ersing, M. 
(Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Thermische Stroe- 
mungsmaschinen). Klima Kaelte Ing.; 4: No. 2, 59-62(1976). (In 
German). 

Starting from the present state of the art with regard to short- 
term hot water tanks for process engineering, heating power plants 
and domestic and industrial hot water supplies, the existing types of 
hot water tanks are described. Dimensioning, energy content, losses 
and measures to reduce these losses are presented with special regard 
to replacement tanks. Problems in connection with the construction 
and operation of central long-term storage tanks are discussed. 


3910 Energy storage using latent heat of phase change. Simp- 
son, D.R. (Lehigh Univ., Bethlehem, PA). pp 60-64 of In Solar 
energy storage subsystems for the heating and cooling of buildings. 
Lilleleht, L.U.; Beard, J.T.; lachetta, F.A. (eds.). New York; Ameri- 
can Society of Heating, Refrigerating, and Air Conditioning Engi- 
neers, Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

Results of experiments and models for thermal energy storage 
are presented using solution and precipitation of hydrates of diso- 
dium phosphate. The research was restricted to solutions having a 
sodium phosphate ratio from 2 : 1 to 1.3 : 1 and the temperature 
range of 10 to 60°C. Solution density and pH were determined as a 
function of composition and temperature, and the large range in 
values makes these measurements useful as a monitoring technique. 
Solubility isotherms were determined experimentally in order to 
establish the solution with the highest yield of material undergoing a 
phase change. Data on a previously unreported hydrate are present- 
ed. The latent heat for the phase change of the dodecahydrate is 
about 100 cal/cm* By using a nonstoichiometric solution and a 
process of precipitation and solution, in contrast to incongruent 
melting, the composition selected was cycled without degradation. 
The reservoir design is based on the concept of vertical thermal 
stratification and the maintenance of seed crystals. 


3911 Proposed method of testing for rating thermal storage 
devices based on thermal performance. Hill, J.E. (National Bureau of 
Standards, Washington, DC). pp 101-105 of In Solar energy storage 
subsystems for the heating and cooling of buildings. Lilleleht, L.U.; 
Beard, J.T.; Iachetta, F.A. (eds.). New York; American Society of 
Heating, Refrigerating, and Air Conditioning Engineers, Inc. (1975). 
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From Workshop on solar energy storage subsystems for the 
neotiog and cooling of buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

The National Bureau of Standards has made a study of the 
different techniques that could be used for testing thermal storage 
devices and rating them on the basis of thermal performance. The 
result of the study was the development of a standard test procedure 
where the heat loss characteristics of the device are determined 
along with a measure of its transient response to step like changes in 
the entering transfer fluid temperature. The test procedure is limited 
to thermal storage devices that can be isolated so that they have 
effectively one inlet and one outlet. (MHR) 


3912 Case for thermal storage. Tamblyn, R.T. (Engineering 
Interface Ltd., Willowdale, Ont.). pp 109-118 of In Solar energy 
storage subsystems for the a and cooling of buildings. Lille- 
leht, L.U.; Beard, J.T.; Iachetta, F.A. (eds.). New York; American 
Society of Heating, Refrigerating, and Air Conditioning Engineers, 
Inc. (1975). 

From Workshop on solar energy storage subsystems for the 
heating and cooling of | buildings; Charlottesville, Virginia, USA (16 
Apr 1975). 

See NSF-RA-N—75-041; CONF-750429—. 

Thermal storage is discussed in the following areas: savings in 
heating, savings in cooling, where storage can be located, computer 
program for savings in operating cost, derivation of typical storage 
cost, overcoming storage problems, and case histories. (MHR) 


CHEMICAL 


REFER ALSO TO CITATION(S) 2745 


BATTERIES 
REFER ALSO TO CITATION(S) 4278 


3913 (NTIS/PS—77/0555) Nickel cadmium batteries (a bib- 
liography with abstracts). Report for 1970-Jul 77. Smith, M.F. (Na- 
tional Technical Information Service, Springfield, Va. (USA)). Jul 
1977. 263p. NTIS PC NO1/MF N01. 

The design, fabrication, components, testing, and assembly of 
nickel cadmium batteries is covered in the bibliography. The major- 
ity of these citations deal with the development of power supplies 
for aircraft and spacecraft. (This updated bibliography contains 258 
abstracts, 49 of which are new entries to the previous edition.) 


DESIGN AND DEVELOPMENT 


3914 (ANL—77-35) High-performance batteries for stationary 
energy storage and electric-vehicle propulsion. Progress report, Janu- 
ary—March 1977. Nelson, P.A.; Yao, N.P.; Steunenberg, R.K.; 
Chilenskas, A.A.; Gay, E.C.; Battles, J.E.; Hornstra, F.; Miller, 
W.E.; Roche, M.F.; Smimotake, H. (Argonne National Lab., IIl. 
(USA)). Jun 1977. Contract W-31-109-ENG-38. 83p. Dep. NTIS, PC 
AO05/MF AOl. 

Research, development, and management activities of the 
program at Argonne National Laboratory (ANL) on lithium—alumi- 
num/metal sulfide batteries during January to March 1977 are de- 
scribed. The present cells, which operate at 400 to 450°C, are of a 
vertically oriented, prismatic design with a central positive electrode 
of FeS or FeS2, two facing negative electrodes of lithium—alumi- 
num alloy, and an electrolyte of molten LiCI—KCl. A major objec- 
tive of this program is to transfer the technology to industry. Testing 
and evaluation of industrially fabricated cells is continuing. During 
this period, Li—Al/FeS and Li—Al/FeS, cells were tested. These 
tests provide information on the effects of design modification and 
alternative materials for cells. Improved electrode and cell designs 
are being developed and tested. The materials development efforts 
include the development of a new, lightweight electrical feedth- 
rough; studies of various current-collector designs; investigation of 
Y2Os powder as separator material; wettability tests of materials for 
cell components; and postoperative examinations of cells. The cell 
chemistry studies were concerned with discharge mechanisms of 
FeS electrodes, with the mechanism of loss of sulfur and iron from 
FeS, electrodes, and with other transition-metal sulfides as positive 
electrode materials. The advanced battery effort investigated the use 
of calcium alloys for the negative electrode and the use of an iron 
current collector in the positive electrode. 19 figures, 16 tables. 


3915 (ANL-K—77-3624-1) Design and cost study for develop- 
ment of lead—acid batteries suitable for electric vehicle propulsion. 
Final report. Weinlein, C.E. (Globe-Union, Inc., Milwaukee, Wis. 
(USA)). 1977. Contract W-31-109-ENG-38. 126p. Dep. NTIS, PC 
A07/MF AO1. 
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A design for an improved state-of-the-art (ISOA) battery is 
proposed in this report. It is believed that this ISOA design is the 
most efficient design achievable within the constraints of the ISOA 
battery development program. These constraints include realistic 
time and financial limitations, and compatibility with existing high- 
speed production equipment. The ISOA battery is in fact an im- 
proved, state-of-the-art lead—acid battery suitable for use in an 
electric vehicle. A durable, light-weight polypropylene container 
and cover complete with single-point watering and venting features 
are incorporated in the ISOA design. A number of materials and 
— parameters with profound affect on battery performance will 

chosen only after extensive evaluation and cell testing. Develop- 
ment of an advanced lead—acid electric vehicle battery will involve 
the evaluation and application of effective forward concepts in the 
design of the battery. Many weight-saving designs will be incorpo- 
rated. Significant improvements in active material efficiencies and 
integrity are required. The goals of 60 Wh/kg and 1000 life cycles 
are ambitious but achievable. The cycle life goal appears to be the 
most formidable. Investigations of charging equipment and param- 
eters will be undertaken. The impact of manufacturing plants on the 
environment and natural resources is discussed. 3 figures, 23 tables. 
(RWR) 


3916 (EPRI-EM—460) Development of lithium—metal sulfide 
batteries for load leveling. Progress report No. 3, July 1, 1975— 
September 30, 1976. McCoy, L.; Adler, E.; Ervin, G.; Hall, J.; Lai, 
S.; Lee, H.; Raleigh, D.; Sammells, A.; Saunders, R.C. (Atomics 
International Div., Canoga Park, Calif. (USA)). Jul 1977. Contract 
W-31-109-ENG-38. 129p. Dep. NTIS, PC A07/MF AOI1. 

Work carried out at the Atomics International Division of 
Rockwell International for the development of high-temperature 
lithium—silicon iron sulfide batteries for electric utility off-peak 
energy storage during the period of July 1, 1975, to September 30, 
1976, is described. Research efforts in this reporting period were 
directed to the development of lithium—silicon negative electrodes, 
FeS positive electrodes, and ceramic separators stable in contact 
with lithium metal and lithium—silicon alloys. Compact cells with 
capacities up to one kWh were built and operated. Positive electrode 
developments include rigid, corrosion-resistant electrode structures 
assembled by a proprietary brazing technique for assembly of cells in 
the initially discharged state. Improvements in the performance of 
lithium—silicon negative electrodes assembled in the initially dis- 
charged condition were achieved by the use of an additive to silicon. 
Construction and operation of lithium—silicon iron sulfide cells with 
capacities ranging from approximately 25 Wh to one kWh were 
carried out. A 150-Wh cell, built and placed in operation prior to this 
period, completed over 1120 cycles in an operational period exceed- 
ing one year. Remarkable stable operation was obtained in the first 
5000 hours of operation, and about 65% of the initial capacity was 
retained after 11,000 hours of operation. Engineering studies indicate 
that energy densities of about 200 and 150 Wh/kg may be reached 
with LisSi—FeS2 and LisSi—FeS cells, respectively. Cost estimates 
of $35/kWh were calculated for LiSi—FeS, cells with capacities of 
2.5 kWh at production levels of 1000 MWh or higher. 43 figures, 23 
tables. 


3917 Halogen fueled organic electrolyte fuel cell. Dey, A.N.; 
Schlaikjer, C.R. (to P.R. Mallory and Co., Inc.). US Patent 
4,037,025. 19 Jul 1977. Filed date 20 Oct 1972. 6p. 

A fuel cell is described comprising a halogen- fueled porous 
cathode, an active metal anode, and an organic electrolyte having 
dissolved therein sulfur dioxide, to improve the solubility of the 
halogen fuel, to prevent passivation of the electrodes by the products 
of the reaction of the halogen with the active metal anode, and to 
ot sem the active metal anode from reacting directly with the 

alogen dissolved in the electrolyte. 2 tables. 


3918 (N—77-23602) Development of a potassium—sulfide glass 
fiber cell and studies on impurities in alkali metal—sulfur cells. Tsang, 
F.Y. (Dow Chemical U.S.A., Walnut Creek, Calif.). Jan 1977. Con- 
tract NAS3-18525. 35p. (NASA-CR—135144). NTIS PC A03/MF 
AOl. 


Potassium sulfur rechargeable cells, having as the electrolyte 
the thin walls of hollow glass fibers made from permeable glass, 
were developed. The cells had short lives, probably due to the 
construction materials and impurities in the potassium. The effect of 
the impurities in the analogous Na-S system was studied. Calcium, 
potassium, and NaOH/oxide impurities caused increased resistance 
or corrosion of the glass fibers. For long lived cell operation, the Na 
must contain less than 1 ppM Ca and less than a few ppM of 
hydroxide/oxide. Up to 150 ppM K can be tolerated. After purifica- 
tion of the Na anolyte, cell lifetimes in excess of 1000 deep charge- 
discharge cycles or over 8 months on continuous cycling at 10-30 
percent depth of discharge were obtained. 


3919 (PB—266261) Prescription for battery workers. (National 
Inst. for Occupational Safety and Health, Cincinnati, Ohio (USA)). 
Mar 1976. 32p. (NIOSH—76/153; DHEW/PUB/NIOSH—76/153). 
NTIS PC A03/MF AOl. 
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The practical safety booklet for battery workers describes the 
hazards that may exist in lead acid storage battery plants and the 
illness or injuries that may be caused by the hazards, and it — 
out what to do if a hazard is recognized. Topics include health 
hazards from lead dust and fumes, sulfuric acid, heat, noise, unsani- 
tary conditions, fire hazards and prevention, personal protective 
equipment and first aid. It summarizes the hazards and controls, and 
points out the responsibilities of the worker and the employer. 


3920 (UCID—17426-76-7) Lithium—water—air battery pro- 
ject: progress during the month of July 1976. Cooper, J.F.; Hosmer, 
P.K.; Homsy, R.V.; Koons, L. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 1 Aug 1976. Contract W-7405-ENG-48. 
llp. Dep. NTIS, PC A02/MF AO1. 

Cuivenesietic experiments were performed under constant 
total pressure to determine the dependence of Coulombic efficiency 
on system parameters such as reduced galvanic current density. The 
dependence of reduced total and corrosion currents and reduced 
total and galvanic currents on galvanic current is shown. The 
following conclusions were drawn: a Coulombic efficiency of 1.0 
may be approached over a range of LiOH concentrations; unit 
Coulombic efficiencies are approached linearly with external cell 
current as the conditions of mechanical” or transient” passivation 
are approached; electrode polarization data indicate that energy 
losses due to the polarization of the Li electrode are small even at 
current densites where the Coulombic efficiency exceeds 0.9; hydro- 
gen gas evolution at reduced galvanostatic currents below 1.0 results 
in enhanced convection of electrolyte near the Li anode. 3 figures, 1 
table. 


3921 (UCID—17426-77-5.6.7) Lithium—water—air battery 
project: progress during the months of May—July. Cooper, J.F.; 
Hosmer, P.K.; Krikorian, O. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 16 Aug 1977. Contract W-7405-ENG- 
48. 19p. Dep. NTIS, PC A02/MF AO1. 

The abstract is included of a published report which outlines 
the potential role of metal/air fuel cells in automotive transportation. 
The energy and dolar cost of metal/air fuel cell systems is estimated, 
with emphasis given to the energy and dollar cost of aluminum 
production. Only aluminum, lithium, and (possibly) calcium are 
capable of providing the power for a full-performance electric 
vehicle, while aluminum is most favorable from the standpoint of 
economics. The electrochemistry of the calcium electrode appears to 
be similar to that of lithium, although the use of an aggressive anion 
(chloride) is necessary to prevent rapid passivation of the anode. 
Faradaic efficiencies were found to approach 100 percent close to 
the diffusion-limited dissolution conditions, as in the case of lithium. 
However, electrode polarizations of about 1.5 V under such condi- 
tions would produce an energy efficiency of discharge of about 40 
percent. The two-stage electrolysis process, proposed for the effi- 
cient production of lithium, was subjected to further experimental 
verification. Faradaic efficiencies exceeding 95 percent were ob- 
tained for the formation of Li(Hg) from aqueous LiOH at tempera- 
tures up to 56°C at 75 mA/cm* Concentrations of Li in Hg were 
obtained which exceeded the liquidus solubility limit by a factor of 
four without serious loss of efficiency. The solubility of mercury in 
the candidate fused salt was determined and found to be acceptably 
low: 250 ppM. 5 figures, 3 tables. 


3922 Na/S cell as a source of motive power for electric vehicles, 
Fischer, W. (Brown, Boveri und Cie A.G., Heidelberg (Germany, 
F.R.). Zentrales Forschungslabor); Baukal, W. (Battelle-Institut e.V., 
Frankfurt am Main (Germany, F.R.)). Elektrotech. Z., A; 98: No. 1 
75-79(Jan 1977). (In German). 

The fundamental questions of sodium/sulphur cells are briefly 
outlined and some comparative data for other battery systems are 
given. Research and considerable advances on long-term properties, 
charging densities and safety measures give some optimistic outlook 
that there could well be a Na-S battery for traction purposes in the 
future. 


3923 Optimization of the lead-acid battery for powering electric 
road vehicles, Friedheim, G. (Accumulatorenfabriken Wilhem Hagen 
A.G., Soest (Germany, F.R.)). Elektrotech. Z., A; 98: No. 1, 61- 
64(Jan 1977). (In German). 

A report is given on tests for the optimization of the lead 
accumulator for electric vehicles. The aim is to increase the specific 
energy (with adequate strength per cycle) and service life. For 
investigating this function systematic tests were made with different 
plate thicknesses and suitable plate surface. Further improvements 
were made by such factors, as the specific energy, which give low 
maintenance for the lead battery. Improved properties can be 
achieved by the construction and material of the casing and sup- 
ports, and of the plate insulation. 


3924 Traction batteries for existing and future electric road 
vehicles. Salamoon, K.; Kraemer, G. (Varta Batterie A.G., Kelkheim 
(Germany, F.R.). Forschungs- und Entwicklungszentrum). Elektro- 
tech. Z., A; 98: No. 1, 69-74(Jan 1977). (In German). 
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In the first part of the contribution a new lead traction battery 
is described, and in the second part a new nickel—iron traction 
battery. Basic and constructional measures for increasing the specific 
energy to about 40 Wh/kg for the lead accumulator and to about 50 
Wh/kg for the nickel-iron battery are aimed in the main at reducing 
the dead-weight components and the voltage drops in the current- 
carrying components. Corresponding with the more advanced state 
of development of the new lead accumulator, actual figures are 
given for electrical operation of an assemblage of batteries, while for 
the nickel-iron accumulator, which is at a fairly early stage of 
development, the problems relate more to the solution of basic 
characteristics and the development of smaller units. The possibilities 
of further development are outlined. 


3925 Development of electrochemical power sources for electric 
traction. Vielstich, W. (Bonn Univ. (Germany, F.R.). Inst. fuer 
Physikalische Chemie). Elektrotech. Z., A; 98: No. 1, 79-82(Jan 1977). 
(In German). 

Some research and development work on secondary batteries 
for electrotraction and load levelling supported by the German 
Government is described. This includes lead-acid and nickel-iron 
cells as well as sodium-sulfur batteries. Technical problems and the 
possible applications are discussed. 


3926 Power cell. von Alpen, U.; Rabenau, A.; Fenner, J.; 
Marcoll, J. (to Max-Planck-Gesellschaft zur Foerderung der Wis- 
senschaften e.V., Goettingen (Germany, F.R.)). German(FRG) 
Patent 2,519,351/A/. 11 Nov 1976. 7p. (In German). 

The patent specification claims a solid electrolyte of tellurium 
subhalides, which becomes ion conductive from the effect of heat 
below 150°C, the use of at least one tellurium electrode in the power 
cell and the production of tellurium electrodes made of crystalline 
tellurium subhalides by melting using arc or plasma discharge. 
Furthermore, the special power cell combination Ag/AgI/a-Tel/Te 
is claimed. 


3927 (N—76-33626) Development of batteries for electrically- 
driven vehicles. Dietz, H. Translated from Bosch Tech. Ber.; 2: No. 5, 
211-219(1968). 27p. (NASA-TT-F—17227). NTIS. 

The limitations of commercial battery systems for vehicles are 
discussed; and the structure, problems and possibility of suggested 
new battery systems are described. (auth) 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 4593 


3928 (AD-A—039521) Nickel/cadmium aircraft batteries: bat- 
tery alarm unit. Technical note. Feldman, K.; Hayashi, R.M. (De- 
fence Research Establishment, Ottawa, Ontario (Canada)). Apr 1977. 
18p. (DREO-TN—77-7). NTIS PC A02/MF AO1. 

Malfunctions in nickel/cadmium aircraft batteries which may 
lead to dangerous thermal problems are usually preceded by small 
atypical decreases in voltage of a single failing cell. Early detection 
of this decrease can provide time for suitable measures to be taken 
before other cells are damaged and catastrophic consequences occur. 
Also detection during battery shop operations can facilitate the 
screening out of defective cells. The battery alarm unit described in 
this paper was developed at DREO and is a simple device which 
monitors the cell voltages by comparing the voltage in one half of 
the battery with that of the other half. Only three connections to the 
battery are required. Atypical voltage changes in a single cell, of the 
order of 50 mV may be detected. The precise sensitivity may be 
varied by varying resistor values in the input network. The instru- 
ment has been found useful in the battery shop both for warning of 
failing cells in batteries being charged and for attracting attention to 
cells which show low capacity while being discharged. Presumably 
the instrument could be equally useful as an early warning device on 
aircraft. For such applications consideration must be given to ques- 
tions of procedure, configuration and airworthy mechanical design. 
Also experience in the field is required on which to base decisions on 
the optimum sensitivity and whether aircraft and battery shop appli- 
cations require the same sensitivities. (Author) 


3929 (AD-A—041867) Lithium—inorganic electrolyte batter- 
ies. Quarterly progress report No. 13, 1 January—31 March 1977. 
Driscoll, J.R.; Holleck, G.L.; Gudrais, P.G.; Brummer, S.B. (Eic, 
Inc., Newton, Mass. (USA)). Jun 1977. Contract DAABO7-74-C- 
0030. 36p. (C—401). NTIS PC A03/MF AO. 

The major area of investigation during this report period has 
been the voltage delay and depression in Li/SOCh cells after storage 
at 71 C. These are due to films on the Li anode surface which arise 
from reaction with the electrolyte. The effects of test-cell design and 
variation in storage procedures have been assessed. Calcium deposit- 
ed onto the anode decreases the voltage delay. The efficiency of Ca 
deposition onto Li metal was investigated. An infrared spectrophoto- 
metric survey of the LiAICI,/SOCk electrolyte system was initiated. 
The question of atmospheric exchange with the storage cells was 
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explored. Argon-filled Al containers were used to store the cells. 
There was evidence of improvement in the Li/SOClk cells with 
regard to voltage delay up to 300 hours of storage. Infrared spectro- 
photometry was used to survey the LiAICI4/SOCk electrolyte 
system. Eastman 246 SOCk contains <200 ppm HCI and SOs. After 
distillation, more SO2, and SQ2Cl2, are detected. Water reacts with 
SOCk to produce SO2 and HCI in direct proportion to the amount 
added. Solutions of the electrolyte contain HC1, SO2 and hydroxy 
aluminum compounds. Storage of the electrolyte with Li removes 
HCI and hydroxy compounds but introduces low levels of other 
products. Water reacts with the electrolyte solution to produce SO2 
and HC! and also hydroxy aluminum components. 


3930 (N—77-19342) Silver oxide cadmium electrochemical cells 
contribution. Dubois, Y. (Centre National d’Etudes Spatiales, 31 - 
Toulouse (France)). Nov 1976. 76p. (CNES-NT—S59). NTIS PC 
A05/MF AO1. 

A silver oxide-cadmium cell was studied. Batteries were made 
and tested in electric space environment simulation. The failure 
mode was analyzed by various physico-chemical methods. Metallic 
bridge formation between opposite polarity electrodes was studied. 
A decrease of the reactive surface of silver and cadmium electrodes 
by a dissolution process was demonstrated. 


3931 Proposals for further development of energy storage sys- 
tems for electric road vehicles. Thomas, R.; Zander, E. Elektrotech. 
Z., A; 98: No. 1, 64-69(Jan 1977). (In German). 

From 4. international electric vehicle symposium; Duessel- 
dorf, Germany, F.R. (31 Aug - 2 Sep 1976). 

On the basis of operational experience gained so far with 
electric road vehicles and their electrical supply from the available 
public middle and low voltage system, suggestions are made for the 
further development of storage systems for electric vehicles. The 
requisite power and output densities are based here also on the traffic 
demands on the vehicle and are viewed from the point of view of the 
power supply. Further, the report shows that the behaviour of the 
battery during temperature rise, partial cycles, under mechanical 
stresses, and not least its charge and discharge efficiency are of 
decisive importance. With reference to economy attention is drawn 
to the necessity for simple maintenance of the battery at the longest 
possible intervals. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


3932 (AD-A—039335) Nickel/cadmium aircraft batteries: rapid 
electrolyte exchange technique. Technical note. Feldman, K.; Hayashi, 
R.M. (Defence Research Establishment, Ottawa, Ontario (Canada)). 
Apr 1977. 15p. (DREO-TN—77-8). NTIS PC A02/MF AOl1. 

The potassium hydroxide electrolyte in nickel/cadmium air- 
craft batteries may become increasingly more contaminated by car- 
bonate with battery use. When the carbonate concentration exceeds 
certain limits, it is advisable to exchange the electrolyte. However, 
most of the electrolyte in a cell is soaked into the separator materials 
and plate pores, and is held in the pack, so only a small portion of it 
may be poured out. Repeated removal and replacement of these 
small amounts can accomplish the desired exchange if the clean 
added electrolyte is adequately mixed with the contaminated electro- 
lyte each time. In the normal procedures, mixing is accomplished by 
discharging and recharging the battery after each small exchange 
and hence is very time consuming. This paper discusses the various 
factors involved and presents a vacuum technique for mixing the 
added with the retained electrolyte in each cell. The method present- 
ed reduces the time required for the above operation from a week or 
more to a day or two. (Author) 


3933 (AD-A—039518) Absorption and desorption rates of He 
and D. for LaNis, LaCo;, LaNicCos, and FeTi. Interim report. Meil- 
leur, C.P.; Martinelli, M.R.; Mayer, S.W. (Aerospace Corp., El 
Segundo, Calif. (USA). Chemistry and Physics Lab.). 19 Apr 1977. 
Contract F04701-76-C-0077. 18p. (TR—0077(2270-10)-2). NTIS PC 
A02/MF AO1. 

Rates of Hz absorption and desorption were measured for 
LaNis, LaCos, LaNizCOs, and FeTi in order to examine the limita- 
tions of these alloys for storing Hz in high-power Ni-Hp satellite 
batteries. If the Hz absorption and desorption rates are sufficient, He 
storage in the alloys could increase the energy density and decrease 
the volume of Ni-H2 spacecraft batteries. The rate measurements 
showed that the quantity of H2 absorbed or desorbed was linearly 
dependent on the square root of time for all four alloys. This rete 
law indicated that the rate-controlling step was hydrogen atom 
diffusion through an adherent hydride layer to the alloy surface. The 
activation energy for desorption from LaNis was 4.5 +- 0.5 kcal. 
Even at 0.4 C, the He absorption and desorption rates were sufficient 
that batteries could be charged and dishcarged in less than 30 min. 
Rates for D2 were also determined and found to be lower than for 
H2. The use of LaCos and LaNi2Cos permitted even lower pressures 
than those needed with LaNis for He storage in Ni-He satellite 
batteries. (Author) 
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3934 (EPRI-EM—494) Substructure and properties of sodium 
beta-alumina solid electrolytes. Interim report, June 1, 1975—May 31, 
1976. De Jonhe, L.C. (Cornell Univ., Ithaca, N.Y. (USA)). Jul 1977. 
90p. Dep. NTIS, PC A05/MF AOI1. 

The relation between microstructural imperfections, impuri- 
ties, and properties of sodium f-alumina solid electrolytes was 
investigated. Microstructural imperfections were studied by means 
of transmission and scanning electron microscopy, as well as by 
optical microscopy. Their relation to problems in ionic conductivity, 
such as inhomogeneous current distributions, is discussed. Impurity 
effects were studied on a pre-reacted, commercially available B- 
alumina powder. These studies thus relate to problems that result 
from contamination during the electrolyte preparation. The investi- 
gations focused on the detailed examination of ionic conductivities 
by means of a dispersive method. The work led to the conclusions 
that significant, and possibly deleterious, ion current inhomogeneities 
can result from microstructural imperfections; that Ca is a more 
deleterious impurity than Si, but that the magnitude and the nature 
of the effect depend significantly on the sintering heat treatment; and 
that Zn in low concentrations can be an effective sintering aid. 43 
figures, 1 table. 


3935 (GEPP—324) Surface analysis of pyrotechnic material. 
Swartz, W.E. Jr. (General Electric Co., St. Petersburg, Fla. (USA). 
Neutron Devices Dept.). 10 Aug 1977. Contract EY-76-C-04-0656. 
36p. Dep. NTIS, PC A03/MF AOl1. 

Data taken to characterize the surface of pyrotechnic materi- 
als used in thermal batteries are summarized. The materials studied 
include three unique samples of iron powder, three unique samples 
of calcium chromate, and one sample each of nickel oxide and 
potassium perchlorate. Particular emphasis was placed on character- 
ization using X-ray photoelectron spectroscopy and Auger electron 
spectroscopy. 17 figures, 7 tables. 


3936 (N—77-14585) New separators for nickel—zinc batteries. 
Sheibley, D.W. (National Aeronautics and Space Administration, 
Cleveland, Ohio (USA). Lewis Research Center). Dec 1976. 20p. 
(NASA-TM-X—3465; E—8915). NTIS PC A02/MF AOl1. 

Flexible separators consisting of a substrate coated with a 
mixture of a polymer and organic and inorganic additives were cycle 
tested in nickel—zinc cells. By substituting a rubber-based resin for 
polyphenylene oxide in the standard inorganic-organic separator, 
major improvements in both cell life and flexibility were made. 
Substituting newsprint for asbestos as the substrate shows promise 
for use on the zinc electrode and reduces separator cost. The 
importance of ample electrolyte in the cells was noted. Cycle lives 
and the characteristics of these flexible, low-cost separators were 
compared with those of a standard microporous polypropylene 
separator. 


3937 (N—77-19572) Cadmium electrode: review of the status of 
research. Gross, S.; Glockling, R.J. (Boeing Co., Seattle, Wash. 
(USA)). Sep 1976. Contracts NAS7-100;JPL-953984. 163p. (NASA- 
CR—149860; D—180-19046-2). NTIS PC A08/MF AO1. 

Subm-Prepared for JPL. 

Investigations characterizing the negative cadmium electrode 
used in a nickel cadmium battery cell are summarized with citations 
to references where more detailed information is available. Emphasis 
is placed on data pertinent to aerospace applications. An evaluation 
of — of the published results of cadmium electrode research is 
included. 


3938 Observation of a substructural network in the positive 
plates of lead—acid storage batteries. Perkins, J.; Coyle, M.T. (Naval 
Postgraduate School, Monterey, CA). J. Electrochem. Soc.; 124: No. 
4, 524-528(Apr 1977). 

A detailed scanning electron microscopy investigation into 
the substructural evolution of Pb—Ca positive plate microstructures 
is reported. The observations are based on cycling of lead—acid 
cells in a trickle-discharge routine. An extensive substructural net- 
work evolves throughout the active mass. The mechanism of forma- 
tion of the network is based on the transformation of fairly large 
PbSO, crystals formed during the trickle-discharge routine. These 
are transformed in a typical preferred crystallographic sequence, 
with the edges of the polyhedra transformed more slowly than the 
planar faces, so that the crystal faces and interior are consumed first; 
a “framework” structure is left behind. This framework eventually 
converts to PbO, but forms a denser array of whiskers arranged in 
cell walls that correspond to the prior PbSO, crystal edges. The 
extensive fine-scale whiskerlike network of PbO2 is considered to 
impart both favorable electrochemical characteristics and structural 
integrity to the active material of the positive plate. 6 figures. 
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APPLICATIONS 
REFER ALSO TO CITATION(S) 4282, 4283 
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3939 (PB—259297) Establishing and marketing an energy infor- 
mation service. Final report. Creps, J.E. Jr.; Veyette, J.H. Jr.; Padin, 
M.E. (Engineering Index, Inc., New York (USA)). May 1976. 43p. 
(EIX—76/01). NTIS, PC A03/MF AO1. 

In 1974 The Engineering Index, Inc., having determined that 
there was a need for a separate abstracting service in the field of 
energy, sought funds from NSF for partial support of its effort to 
establish and market an Energy Information Service consisting of 
monthly printed and magnetic tape abstract publications. The new 
data base is derived from the energy portion of the ENGINEER- 
ING INDEX data base augmented by repackaged abstracts obtained 
from cooperating secondary services. Direct mail, selective journal 
advertising, direct sales calls and conference exhibiting were used to 
promote the new service. 


3940 (PB—263332) Technical reports of the Federal Energy 
Administration cumulative through September 30, 1976. Nicoletti, N. 
(Federal Energy Administration, Washington, D.C. (USA)). Jan 
1977. 92p. (FEA/B—77/024). NTIS PC A0S/MF AO1. 

This bibliography updates and replaces the previous bibliog- 
raphy (PB-248 915) dated December 1975. It contains citations for 
approximately 400 technical reports produced by the Federal 
Energy Administration (FEA) and its contractors that have been 
entered into the National Technical Information Service (NTIS) 
collection through September 30, 1976. 


3941 Appropriate technology in the United States: an explora- 
tory study. Eccli, E. Washington, DC; Integrative Design Asso- 
ciates, Inc. (1977). 61p. (NSF/RA—77-0065). GPO. 

The purpose of this study was to survey those in the United 
States currently active in the field of appropriate technology, de- 
scribe their efforts, explore factors inhibiting the development and 
application of their innovations, report on their recommendations for 
Federal and National Science Foundation activities in support of 
appropriate technology, and assess the policy implications of appro- 
priate technology in relation to an environmentally and resource 
constrained economy. Two hundred and ninety-four individuals and 
groups from target populations concerned with issues related to the 
environment, local participation in planning and technology devel- 
opment, and unemployment/income stabilization responded to the 
survey of appropriate technology conducted for RANN by Integra- 
tive Design Associates. 


ENERGY ANALYSIS AND MODELING 
REFER ALSO TO CITATION(S) 2915, 3195, 4061, 4166, 4168 


3942 (AD-A—040744) Use of the Building Loads Analysis and 
System Thermodynamics program to perform total energy system 
analysis. Interim report. Hittle, D.C. (Army Construction Engineer- 
ing Research Lab., Champaign, Ill. (USA)). Jun 1977. 19p. (CERL- 
IR-E—108). NTIS PC A02/MF AOI. 

This report describes a systematic procedure for applying the 
Building Loads Analysis and System Thermodynamics (BLAST) 
computer program to perform energy and life-cycle cost analyses of 
conventional, total energy, and selective energy systems as they 
might be applied to meet the energy demands of buildings or groups 
of buildings. The iterative application of this computer tool to permit 
the selection of nearly optimal candidate systems is described, and 
use of the program to estimate the performance of specific compo- 
nents during final plant design is outlined. The BLAST program and 
methods for its effective use are designed to support the engineering 
efforts required to implement guidance issued by the Office of the 
Chief of Engineers (Engineering Instructions for Preparation of 
Feasibility Studies for Total Energy, Selective Energy, and Heat 
Pump Systems, 1 July 1975). In addition to the prediction of space 
energy demand and the simulation of various air distribution sys- 
tems, the BLAST program can simulate the performance of central 
energy supply systems consisting of any or all of the following 
components: diesel engine generators, gas turbine generators, steam 
turbine generators, centrifugal or reciprocator chillers, absorption 
chillers, double-bundle chillers (heat pumps), boilers, solar collec- 
tors, hot thermal energy storage, cold thermal energy storage, and 
utility company power. (Author) 


3943 (COO—2865-8) Modeling energy flow through large linear 
systems. Bullard, C.W. III. (Illinois Univ., Urbana (USA)). 1976. 
Contract EY-76-S-02-2865. 4p. (CONF-760933—3). Dep. NTIS, PC 
A02/MF AOl1. 

From 13. Institute of Electrical and Electronics Engineers 
Computer Society international conference; Washington, District of 
Columbia, United States of America (USA) (7 Sep 1976). 
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To model the impact of energy policies on the economic 
system, several types of models may be employed. It is argued in this 
paper that structural models are most useful for this purpose. Special 
attention is given to two considerations often neglected by modelers: 
the effects of parametric uncertainty and assuring the utilization of 
results by decision makers. For simplicity, presentation of empirical 
results and error analyses are restricted to linear structural models. 


3944 Input—output analysis and energy intensities: a compari- 
son of some methodologies. Proops, J.L.R. (Univ. of Keele, Eng.). 
Appl. Math. Modei.; 1: No. 4, 181-186(Mar 1977). 

Energy analysis concerns discovering how energy is used by 
economies. A particular facet of the study is the devising of means 
for “charging” the goods produced by an economy with the energy 
“used” by that economy; i.e., how much energy has been used, 
through the workings of that economy, in the production of a unit of 
a certain good. The goods produced may be measured in physical 
units (tons) or monetary units. In particular, the energy used per 
monetary unit of goods produced is referred to as the “energy 
intensity” of that good. Various measures for the energy intensities 
of produced goods have been suggested, all of which require that the 
economy be represented as composed of several interrelated produc- 
ing sectors, and one or more consuming sectors. These interrelation- 
ships are most easily represented by input-output tables. Here, the 
author refers to tables by W.W. Leontieff, Input-Output economics, 
Oxford University Press, 1966. These are used to describe economies 
in two ways: (1) in terms of the normal table, in monetary units, or 
(2) as a corresponding table of energy dissipation, expressed in 
physical units. The normal input-output table is an accounting 
device, and requires that the sum of the outputs from a productive 
sector be equal to the sum of the inputs to that productive sector. 
Outputs can be of two types and inputs can be of two types. Four 
methodologies are followed and examined and compared. (MCW) 


3945 Physical units for modelling energy: monetary systems. 
Smith, C.W. (Univ. of Salford, England). Collect. Phenomena; 2: No. 
4, 211-213(May 1977). 

A system of Energy-Monetary Units was devised which 
correlates economic factors with analogous electrical ones and en- 
ables the oscillatory behavior of economic systems to be compre- 
hended in terms of electrical models. Only passive circuit elements 
were considered, although it is clear that monetary currents and 
potentials are used to control the flow of energy in a manner for 
which the transistor is the analogue. Possible applications are sug- 
gested. 


3946 (PB—266584) Institutional constraints and opportunities. 
Study module V. Report on Tasks 1, 2, and 3. Final report. Brewer, 
W.A.; Lee, K.N.; Cummings, G.; Koch, W.; Sheets, E. (Washington 
Energy Research Center, Seattle (USA)). 1977. 337p. NTIS PC 
A15/MF AO1. 

Historical, current, and alternative future institutional settings 
of the major energy systems in Washington, Oregon and Idaho are 
described. The report provides detailed analysis of supply systems, 
from the standpoint of organizations and motivation. A principal 
conclusion is that potential advantages of a regional system are 
inhibited by fragmentation. The policy levers available to state 
governments are emphasized. 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 2196, 3485, 3521, 3943, 3944, 
3945, 3965, 3971, 3973, 4009, 4020, 4021, 4037, 4130, 4173, 4770 


3947 (AD-A—040209) Fuel cost escalation study. Summary 
report Jan—Oct 76. Kappelman, E.E.; Lee, S.M.; Klever, R.F.; 
Cruise, D.R. (Naval Weapons Center, China Lake, Calif. (USA)). 
Apr 1977. 132p. (NWC-TP—S5958). NTIS PC A07/MF AO1. 

A fuel and energy cost escalation study was conducted to 
provide a projection of the costs of fuel oil, natural gas, coal, and 
electricity to the year 2020. Upper and lower limits on probable 
prices are provided as well as most probable prices. These price 
projections were made based on examination of the nation’s energy 
use, growth, resources, and price structure. (Author) 


3948 (DIB—77-08-500) Update of market information on pro- 
cess control instrumentation (PCI). Foreign market survey report. 
(American Embassy, Bagota (Colombia)). Jun 1977. 63p. 

The market research was undertaken to study the present and 
potential U.S. share of the market in Colombia for process control 
instrumentation; to examine growth trends in Colombian end-user 
industries over the next few years; to identify specific product 
categories that offer the most promising export potential for U.S. 
companies; and to provide basic data which will assist U.S. suppliers 
in determining current and potential sales and marketing opportuni- 
ties. hae: trade promotional and marketing techniques were also 
reviewed. 
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3949 (PB—263568) Boom Town Financing Study. Volume I. 
Financial impacts of energy development in Colorado: analysis and 
recommendations, Bolt, R.M.; Luna, D.; Watkins, L.A. (Colorado 
Dept. of Local Affairs, Denver (USA)). Nov 1976. 97p. NTIS PC 
AOS5S/MF AO1. 

The Boom Town Financing Study report, in two volumes, 
presents the results of an analysis of public sector financing and 
housing problems likely to be experienced by Colorado communities 
impacted by energy development projects. The research was limited 
to financial and housing needs of energy-impacted areas in the state. 
Energy-impacted areas experience additional unique problems. They 
are usually sparsely populated with minimal public services and 
facilities. The development of energy resources is site-specific. An 
energy industry must go where the natural resources are located 
with very few alternative locations. No readily available and timely 
sources of financial assistance for energy-impacted areas exist in 
Colorado. Most energy-impacted communities will have an immedi- 
ate need for sizable quantities of temporary housing for construction 
workers. (Color illustrations reproduced in black and white.) 


3950 (PB—263569) Boom Town Financing Study. Volume II. 
Estimates of public sector financial needs, six western Colorado com- 
munities. (Colorado Dept. of Local Affairs, Denver (USA); Bickert, 
Browne, Coddington and Associates, Inc., Denver, Colo. (USA)). 
Jul 1976. 166p. NTIS PC A08/MF AO1. 

Volume 2 of a two-volume report on the financial and hous- 
ing problems arising from the development of energy production in 
sparsely populated areas presents six case studies in western Colora- 
do. A discussion is made of financing problems involving revenue 
and expenditures, operating costs, and public facility needs. 


3951 (PB—263828) The North Platte River Basin economic 
simulation model. A technical report. Completion report. Carlson, J.F.; 
Doll, G.F.; Phillips, C.; Lofgren, J.; Brock, J.W. (Wyoming Univ., 
Laramie (USA). Water Resources Research Inst.). Aug 1976. Con- 
tracts DI-14-31-0001-4051;DI-14-31-0061-5051. 231p. NTIS PC Al11/ 
MF AOl. 

This two-volume study reports the development and applica- 
tion of a continuous-growth economic simulation model to a dis- 
crete-growth economy. The model developed is an adaptation of the 
TVA Regional Simulation Model to Wyoming's North Platte River 
Basin, which includes eight Wyoming counties. The model is em- 
ployment-based and simulates economic activity in six sectors: popu- 
lation, employment, water demand, income, agriculture, and hous- 
ing. All major economic variables contained in the model are ex- 
pressed in terms of functions relating dependent aiid independent 
variables, thus allowing virtually unlimited experimentation with 
various functional forms. The information in the supplement contains 
three parts. Part I lists the variables used in the model as well as the 
format in which they are presented, along with short descriptions of 
several of the variables. Part II provides a more detailed description 
of many of the variables and also indicates the manner in which 
certain of them are related or are functions of each other. Part III is 
a listing of the data file as it actually appears on a computer printout. 


3952 (PB—266352) Infrastructure and highway support needs of 
regions affected by energy activities. Final report. Watson, J.W. Jr; 
Hanlon, R.F.; Myhra, D.; Strieter, R. (Mitre Corp., McLean, Va. 
(USA). METREK Div.). Feb 1977. Contract DOT-FH-11-9209. 
193p. (MTR—7458). NTIS PC A09/MF AO1. 

The population increases and additional personal travel by 
highway expected to result from additional energy production in the 
period in 1977-85 are indicated for each of the Lower 48 states. The 
forces that affect capability of the local infrastructure to cope with 
strains from such population increases are addressed. 


3953 (PB—266419) Analysis of energy projections for infra- 
structure development requirements. Final report. Leigh, J.G. (Mitre 
Corp., McLean, Va. (USA). METREK Div.). Feb 1977. Contract 
DOT-FH-11-9209. 80p. (MTR—7455). NTIS PC A0OS5/MF AOI. 

Current energy models and projections are surveyed. Four 
are analyzed in detail to provide a basis for projecting infrastructure 
and highway development needs associated with energy production. 


3954 (PB—266567) Impact of the FEA/EPA fuel economy in- 
formation program. (An evaluation of the FEA/EPA Gas Mileage 
Label and 1976 Gas Mileage Guide for New Car Buyers). Volume 1. 
Executive summary. Scardino, V.A.; Birch, J.C.; Vitale, K. (Abt 
Associates, Inc., Cambridge, Mass. (USA)). Jun 1976. Contract 
1 mean piepaaatoae 34p. (ECR—111-Vol-1). NTIS PC A03/MF 
AOl. 

Part of the responsibilities of the Federal Energy Administra- 
tion are to evaluate the effects of the 1976 Gasoline Mileage Label 
and Gas Mileage Guide for New Car Buyers on the purchase of 1976 
motor vehicles. An in-depth evaluation of the effects of this Label/ 
Guide program is presented. 


3955 (PB—266568) Impact of the FEA/EPA fuel economy in- 
formation program. (An evaluation of the FEA/EPA Gas Mileage 
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Label and 1976 Gas Mileage Guide for New Car Buyers.) Volume II. 
Report of the study. Scardino, V.A.; Birch, J.C.; Vitale, K. (Abt 
Associates, Inc., Cambridge, Mass. (USA)). Jun 1976. Contract 
FEA-CO-04-60468-00. 181p. (ECR—111-Vol-2). NTIS PC A09/MF 
AOl. 

This report describes the results of an evaluation of the FEA/ 
EPA gas mileage labeling program, including an assessment of the 
1976 Gas Mileage Guide for New Car Buyers. Volume II is a 
detailed elaboration of the findings as well as a description of the 
study design, instrumentation, and procedures. 


3956 (PB—267805) Model to determine the economic damages 
likely to result from the coal-fired generating plant proposed for Ada 
County, Idaho. Asmus, B. (Boise State Univ., Idaho (USA). Center 
for Business and Economic Research). Jun 1976. 57p. NTIS PC 
A03/MF AO1. 

The most recent approach to pollution control has been to 
assign a control agency the task of selecting a level of pollution 
emissions synonymous with ambient air concentrations that mini- 
mizes the sum of sufferer damage and emitter control costs. Any tool 
that could aid in the quantification of the above-mentioned costs and 
permit minimization would be very helpful. This study presents a 
model capable of estimating least-cost emission control levels for a 
proposed generating plant. 


3957 Double leverage one more time. Copeland, B.L. Jr. (Iowa 
State Commerce Commission). Public Util. Fortn.; 100: No. 4, 19- 
24(18 Aug 1977). 

The author restates the case for regulatory recognition of the 
effect of double leverage within the context of the traditional ratio- 
nale for public utility regulation. There is a certain amount of 
disagreement, and a considerable amount of misunderstanding, about 
how to apply properly the cost-of-capital concept to the subsidiary 
of a holding company that employs leverage to purchase the equity 
of the subsidiary. The author considers six arguments against double 
leverage and analyzes them point-by-point. (MCW) 


3958 Cost-of-service indexing: right in some cases, wrong in 
others. Blakeley, G. (New Mexico Public Service Commission). 
Public Util. Fortn.; 100: No. 4, 36-38(18 Aug 1977). 

On July 8, 1977, the New Mexico Public Service Commission 
denied a request by Gas Company of New Mexico, a company of 
Southern Union Gas Company, of Dallas, Texas, for cost-of-service 
indexing (Case No. 1301). This was the second such application 
before this commission; the first being Case No. 1196, filed by Public 
Service Company of New Mexico, at which time the regulatory 
methodology known as cost-of-service indexing (COSI) was adopt- 
ed. This provides for automatic, quarterly adjustments in a utility's 
base service rates in response to net increase in its actual book cost 
for furnishing jurisdictional service. The rate of return on common 
equity capital sets the prescribed range for company earnings. In 
Case 1301 the commission was asked to apply COSI to another 
utility under its jurisdiction, Gas Company of New Mexico, a 
vertically integrated natural gas utility which is a division of a larger 
company, Southern Union Company. Prior to addressing the ques- 
tion of whether the commission should apply COSI to Gas Compa- 
ny, two threshold questions not discussed in Case 1196 were ad- 
dressed: (1) under what conditions or circumstances will the com- 
mission consider applying COSI to other utilities under its jurisdic- 
tion, and (2) what is the burden of proof that a utility must meet in 
order for the commission to apply COSI. In reference to the 
conditions or circumstances in which this commission will apply 
COSI to other utilities, it is believed that the “end result” doctrine 
governs--striking the balance between the interests of the consumer, 
the public, and the utility investor. 


3959 Energy - economy - prosperity. Buderath, J. (Rheinisch- 
Westfaelisches Elektrizitaetswerk A.G., Essen (Germany, F.R.). 
Hauptverwaltung). pp 42-62 of In Energy supply of the future. 
Euler, K.J.; Scharmann, A. (eds.). Muenchen, Germany, F.R.; Thie- 
mig (1977). (In German) 

The prosperity of a nation depends on its economic growth; 
its economic growth, in turn, depends on the existence of adequate 
technical means to provide an ample supply of energy at a reason- 
able price. The gross national product, as the sum of the goods and 
services produced, is tightly linked to energy consumption. It is a 
measure of technical and economic progress, of economic growth 
and prosperity, whereby economic policy measures enacted by the 
government (e.g. the Coal Power Acts and the Energy Program) as 
well as outside factors (such as the oil crisis) take an increasing 
importance. The developments of the last 15 years show -- and 
mankind will have to face up to this fact -- that prosperity demands 
an ever-rising price. 


3960 Effects of the construction and operation of a coal-fired 
power station on the production and on the number of employees. 
Findings of an input-output analysis. VIK (Ver. Ind. Kraftwirtsch.) 
Mitt.; No. 5/6, 102-107(Jan 1976). (In German). 
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The analysis prepared by the DWi shows the direct and 
indirect effects of the construction and operation of a 1,400 MW 
hard coal power plant on the gross production and the employment 
in the individual industrial branches. According to this analysis, a 
gross production of 2.6 billion DM (prices of 1972) is induced. 
Approximately 1 billion of this amount is for the direct investments, 
0.5 billion DM for the direct pre-efforts of the 13 industrial branches 
participating in power plant construction, 0.5 billion DM for the 
consumption due to the increased incomes of the group concerned. 
The rest is for the direct and indirect production effects resulting 
from this. The same model is used to show the effects on employ- 
ment in the individual branches. The institute estimates the effects in 
connection with employees as 40,000 man-years for the construction 
and as 11,000 man-years for the operation assuming a hard-coal 
consumption of 2 million tons. 


3961 Social consequences of the energy situation. London; Brit- 
ish Association for the Advancement of Science (1975). 16p. (NP— 
22079). 

Seven members of either the Council of the British Associ- 
ation for the Advancement of Science or the Institute of Fuel 
Contributed to the thinking upon which reasonable national policies 
must be based, and summarized in this report. The report first 
examines some largely economic questions--the likely future of the 
price of OPEC oil, its consequences for the price of other forms of 
energy, and the way in which economic and technical considerations 
are likely to change the pattern of energy consumption in countries 
such as Britain. Second, concentrating chiefly on Britain, the panel 
sets out to define the areas of public policy and social habit in which 
consequential changes are likely to come about; sometimes, it is 
possible to foretell the future. Third, they set out to understand to 
what extent Britain is a special case, distinguished from similar 
developed countries by disadvantages such as its current economic 
weakness or by advantages such as North Sea oil. Finally, they take 
up less parochial questions; the international politics of energy 
supply are no part of the paper, but there is great interest in such 
questions as the extent to which the mutual impoverishment of 
developed and developing countries will sour the relationship be- 
tween them, not to mention the social consequences of the now 
probable long-term decline in the buoyancy of air travel. 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 2516, 2844, 3195, 3956, 3971, 
4168, 5111, 5112, 5116, 5159, 5161, 5164 


3962 Air quality and health. EPRI J.; 2: No. 7, 6-11(Sep 1977). 

A comprehensive, multi-tiered research effort is needed to 
determine what standards of air quality are desirable and which 
technology can most effectively control it. Recent studies by the 
Electric Power Research Institute (EPRI) and the Community 
Health and Environmental Surveillance System (CHESS) question 
the Environmental Protection Agency's accuracy in linking health 
problems with sulfur dioxide emissions. The variety of compounds 
formed by coal combustion and their modification by atmospheric 
conditions, while harmful, have never been studied in terms of their 
basic mechanisms for forming pollution or their specific impacts on 
humans. Relying on epidemiological evidence, communities tend to 
issue only general standards, which the CHESS statistics found to be 
unwarranted. EPRI’s proposed approach will include an inventory 
of atmospheric pollutants and their contribution to health hazards, 
animal toxicology studies, atmospheric studies, simulation studies 
with primates and human volunteers, and a correlation of epidemi- 
ological evidence with the biomedical data. (DCK) 


3963 (EPA—600/2-76-212, pp 17-20) Environmental implica- 
tions of energy conservation. Gage, S.J. (Environmental Protection 
Agency, Washington, DC). Aug 1976. 

From Symposium on environment and energy conservation; 
Denver, Colorado, USA (3 Nov 1975). 

In Symposium on environment and energy conservation. 

Implications of energy conservation for protection of the 
environment are presented. The interrelationships among natural 
resources, energy supply and use, environmental quality, and eco- 
nomics are addressed, with special emphasis on the practical implica- 
tions of the Second Law of Thermodynamics. It is concluded that 
reduced energy consumption, with the associated reduction in the 
flow of other matter, generally leads to reduced environmental 
damage. The limitations of classical economics in describing the 
impacts of resource shortages, as well as of nonquantifiable environ- 
mental damages, is discussed. The activities of the Environmental 
Protection Agency as part of the Federal research efforts on energy 
conservation are discussed. 


3964 (EPA—600/9-77-011) Who's Who III in the Interagency 
Energy/Environment R and D Program. Holte, H.O. (Automation 
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Industries, Inc., Silver Spring, Md. (USA). Vitro Labs. Div.). Jun 
S 


1977. os . 

is publication documents major organizational aspects/ 
functions of the Interagency Energy/Environment Program and 
associated points of contact. This listing of individuals and agencies 
involved with each R and D project in the Interagency Program as 
of June 1977 is intended to promote and facilitate communications, 
not only among the researchers and program managers, but with the 
interested public as well. 


3965 (ORNL-TM—5838) Regional Studies Program annual 
report, January 1 through December 31, 1976. Davis, R.M.; Parzyck, 
D.C.; Bjornstad, D.J.; Honea, R.B.; Loebl, A.S.; Peelle, E. (Oak 
Ridge National Lab., Tenn. (USA)). Aug 1977. Contract W-7405- 
ENG-26. 96p. Dep. NTIS, PC A06/MF A0O1. 

In 1976 the Regional Studies Program focused its attention on 
the analysis of national and regional effects of energy development 
and use. The major goal of this work has been to carry out 
comprehensive regional assessments to identify and evaluate poten- 
tial environmental, social, and economic effects of energy resource 
development and use, including the effects of alternative energy 
technologies. This report presents the results of the assessments 
completed or under way in 1976, including a discussion of the 
environmental, social, and economic techniques and methods under 
development for use in future regional assessments. The report is 
organized and presented by the four research groups that participate 
in the Regional Studies Program. 


3966 (PB—259908) The effect of automotive fuel conservation 
measures on air pollution. Final report. Landis, R. (Minnesota Univ., 
Morris (USA). Div. of Science and Mathematics). Sep 1976. Con- 
tract EPA-68-01-2481. 598p. (CRA—218). NTIS, PC A25;MF A0O1. 

A number of'policies have been designed to reduce gasoline 
Paap ey by automobiles, including: gasoline rationing; increases 
in the federal excise tax on gasoline; excise taxes on new cars, in 
inverse proportion to their fuel economy; and regulations to set 
minimum levels on average fuel economy of new cars. This study is 
addressed to the impact on fuel consumption by automobiles and by 
other competing modes of transportation, if different levels of these 
policies are put into effect and the impact these policies would have 
on emissions and concentrations of automotive pollutants. 


3967 (PB—266173) Environmental Protection Agency library 
system book catalog. Holdings for the year 1976. (Environmental 
Protection Agency, Washington, D.C. (USA)). Apr 1977. 452p. 
(EPA-LIB—77-01). NTIS PC A20/MF AO1. 

In December, 1974, the first EPA book catalog was pub- 
lished, representing the holdings of the 28 libraries comprising the 
library system of the U.S. Environmental Protection Agency. In 
August, 1973, a centralized cataloging systems was established at the 
EPA library in Cincinnati, Ohio. All libraries submit their new 
acquisitions to Cincinnati and a monthly report is issued. The present 
volume covers the period January to December 1976 and includes 
4,055 unique titles and 16,367 associated records, of which 5,883 
represent holdings. 


3968 Setting environmental research policies. EPRJ J.; 2: No. 7, 
12-15(Sep 1977). 

Testimony on the environmental effects of increased coal 
combustion was given before a congressional hearing by representa- 
tives of the Electric Power Research Institute (EPRI). EPRI's coal- 
related research budget for 1977 is about $60 million. EPRI urges a 
comprehensive research program to determine the effects of large- 
scale coal use on the health and well-being of human populations, 
with a recognition of the scale, complexity, and urgency such a 
research program commands. Identification of the specific forms, 
movement, and concentrations of pollutants that are harmful and 
their long-range effects is needed. Once the harmful pollutants are 
identified, they must be ranked so that research funds and manpower 
can effectively address the problems in order of their priority. 
EPRI'’s coal research strategy includes eight categories; (1) identify 
important pollutants and their physiochemical form; (2) establish 
effective air pollution measurement and monitoring; (3) determine 
the movement and conversion patterns of pollution after leaving the 
source; (4) estimate and rank each pollutant’s contribution; (5) ana- 
lyze biomedical studies; (6) perform animal studies; (7) conduct 
limited human studies; and (8) predict quantitative effects based on 
epidemiological studies. EPRI proposes to estimate risks in terms of 
their potential for effecting changes so that policy decisions can be 
made on the basis of a balance between costs and benefits. (DCK) 


3969 Eisenbud: energy versus the environment. EPRI J.; 2: No. 
7, 19-23(Sep 1977). 

An EPRI interview. 

In this interview Merril Eisenbud, advisor to the Electric 
Power Research Institute (EPRI), reveals his philosophy of balanc- 
ing the costs and benefits of energy production and environmental 
protection through a public understanding of both the positive and 
negative implications of all options. As head of the New York City 
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Environmental Protection Administration, he expresses concern for 
the widespread misinformation about the environment. The public, 
for example, doesn’t understand that the refinement of measuring 
instruments allows better detection of pollutants, although environ- 
mental quality may have improved. He feels that electrical energy 
benefits, both obvious and subtle, have enhanced our environment 
far more than they have damaged it. Continued public education on 
nuclear energy is also needed. He advocates international control of 
fuel reprocessing and continuation of the breeder reactor program. 
Environmental research programs must choose their issues carefully 
if they are to have any long-range effect. He considers the long- 
range effects of CO2 emissions from coal-fired power plants to be an 
appropriate task for EPRI to undertake. (DCK) 


3970 High cost of clean air rules not fully justified. Wagner, 
A.J. (Tennessee Valley Authority, Chattanooga). Energy User News; 
2: No. 34, 22(29 Aug me 

The Tennessee Valley Authority (TVA) Chairman questions 
whether the benefits of air quality standards can be justified in view 
of the cost to the consumer. TVA, considering its public responsibil- 
ity to include affordable power as well as promote a healthy envi- 
ronment, has argued these points before regulators and the courts. 
TVA’s efforts to remove sulfur dioxide from stack gas includes tall 
stacks to limit the buildup of gases at ground level. Old plants, even 
those with tall stacks added, are severely impacted by the strict 
standards which will require heavy investment in aging plants and 
will mean the consumer must pay higher electric bills with no 
noticeable change in air quality. TVA estimates the annual cost of 
installing chemical scrubbers, new processes for washing and blend- 
ing coal, and developing new coal supplies to meet the sulfur dioxide 
emission standards at $375 million and 2.8 billion kilowatt hours of 
electricity (translating into a 17 percent ;increase in ccsts to the 
consumer). Also, strict limitations on fly ash, water pollution, ther- 
mal pollution, strip mine reclamation, and mine standards will, when 
added to sulfur dioxide emissions standards, will result in staggering 
costs, Mr. Wagner feels. (DCK) 


ENERGY RESOURCES 
REFER ALSO TO CITATION(S) 4013, 4035, 5222 


3971 (EPA—600/2-76-212, pp 147-150) Energy and environ- 
mental resources. Green, J.A. (Environmental Protection Agency, 
Denver). Aug 1976. 
rom Symposium on environment and energy conservation; 

Denver, Colorado, USA (3 Nov 1975). 

In Symposium on environment and energy conservation. 

Over percent of the Nation's coal resources, almost 50 
percent of the reserves, and more than 60 percent of the strippable 
reserves are located in the states of Colorado, Utah, Wyoming, 
Montana, South Dakota, and North Dakota. This area supplied 
about 7 percent of the Nation’s 1973 coal production. Shale oil 
located in the region's Green River formation represents all of the 
Nation’s reserves of this energy resource. Oil and gas reserves, 
uranium ore reserves and output, and nuclear energy in the area will 
supply an increasing proportion of national requirements. The eco- 
nomic and social impacts of environmental programs in this six-state 
region are discussed, and, after an outlining of various technologies 
of energy resource development, the environmental impacts to the 
land and people involved are listed. 


3972 (NTIS/PS—77/0520) State-of-the-art reviews and bibliog- 
raphies on energy (a bibliography with abstracts). Report for 1964- 
May 77. Hundemann, A.S. (National Technical Information Service, 
Springfield, Va. (USA)). Jun 1977. 128p. NTIS PC NO1/MF NOI1. 

Citations to bibliographies, state-of-the-art reviews, and litera- 
ture surveys on various aspects of fossil fuels, wind, solar energy, 
hydrogen, geothermal energy, nuclear energy, and batteries are 
presented. A few citations pertain to electric power. (Contains 123 
abstracts) 


3973 (PB—263515) Comprehensive investigation and report on 
helium uses. Final report, 31 January 1977. (Midwest Research Inst., 
Kansas City, Mo. (USA)). 31 Jan 1977. Contract DI-14-09-0060- 
5152. 147p. NTIS PC A07/MF AO1. 

Results of the new study were obtained over a 16-month 
period utilizing a survey questionnaire which identified 12 end uses 
and which was mailed to four separate sample groups. Sales of 
helium in 1975 were found to be 601 million cubic feet (MMcf) 
compared with 907 MMcf for 1967. The use categories for helium 
remained the same, although there was a rearrangement of the 
percentage used in each of 12 use categories. Cryogenic applications 
accounted for almost 35 percent of the total volume used followed 
by pressurizing and welding at 16 percent each. Synthetic breathing 
mixtures was the fourth highest use category accounting for 9 
percent. The study forecasts that the total volume of helium to be 
used in the United States in 1977 will increase to 710 MMcf, 957 
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MMcf by 1985, and 1,315 MMcf by the year 2000. Cumulative 
helium demand is estimated to be between 25 and 30 billion cubic 
feet. Although usage is expected to increase through 2000, the study 
revealed that new emerging uses of helium are not likely to disrupt 
the normal growth of the helium market through the year 2000. 


3974 (PB—267214) A screening for potentially critical materials 
for the national stockpile. (National Materials Advisory Board 
(NRC), Washington, D.C. (USA)). 1977. Contract GS-00-DS-(P)- 
94008. 67p. (NMAB—329). NTIS PC A04/MF AO1. 

Inorganic and organic source materials were reviewed in an 
attempt to identify materials of greatest potential criticality. While 
primary criticality was based upon short-term stockpiling needs, 
other aspects such as the impact of new energy developments, 
alternate sources, alternate materials or design, and conservation 
were considered. Surprisingly few additional materials could be 
identified clearly as being critical on a worldwide basis; however, 
after screening a broad spectrum of source materials, chromium, 
germanium, iridium, rhenium, vanadium, and zirconium and hafnium 
were identified for a more detailed examination. Of these commod- 
ities, chromium stands out in importance on the basis of criticality. 
The study emphasizes the importance of continual updating of need 
in the light of rapidly changing technology and abrupt changes in 
sources of supply. 


3975 (PB—267739) Phosphate-1977. Stowasser, W.F. (Bureau 
of Mines, Washington, D.C. (USA)). May 1977. 23p. (BM-MCP—2- 
77). NTIS PC A02/MF AO1. 

The primary soil nutrients that are needed to assure high 
yields per acre from arable lands are nitrogen, phosphorus, and 
potassium-NPK. Phosphorus cannot be recycled or recovered from 
secondary sources. Phosphate rock was always in ample supply or 
additional supplies could be quickly established. The first serious 
imbalance in the supply-demand relationship occurred in 1973-74, 
when demand outstripped supply, and prices were increased by a 
factor of 4 or 5 by producers. During 1973 and 1974, with demand 
exceptionally strong and little opposition to successive price in- 
creases, world production for the first time exceeded 100 million 
tons. To meet this demand, both new economic mines and deposits 
that had been uneconomic were developed to increase capacity. It is 
probable, because of the politics of food, that countries with large 
economic reserves of phosphate rock will increase their influence 
over food production and costs. It is the purpose of this Bureau of 
Mines report to develop an understanding of the supply-demand 
relationship for phosphate rock in the United States and the role that 
the United States is projected to play in the supply and demand of 
phosphate rock. 


3976 (PB—267919) Improving institutional arrangements for 
water development in the state of Washington: developmental and 
environmental trade-offs and constraints. Project completion report 1 
Jul 72—30 Jun 75. Pealy, R.H. (Washington Univ., Seattle (USA). 
Inst. of Governmental Research). Jun 1976. Contract DI-14-31-0001- 
3848. 193p. NTIS PC A09/MF AOI. 

The networks of institutional arrangements in this study con- 
sist of federal, state, local, and regional organizations, including the 
processes they use in planning and developing the functions of 
irrigation, water supply, electricity generation, navigation, flood 
control, soil conservation, forest conservation, fish and wildlife 
conservation and outdoor recreation. The networks are also expect- 
ed to trade off the values of water development with the values of 
environmental protection and growth. Each of the networks was 
originally designed to reach certain objectives: comprehensive, 
multi-purpose, long-range planning and development of river basins; 
economic efficiency; engineering or technical efficiency; administra- 
tive efficiency; and political consensus. The objective of environ- 
mental protection was recently added, and, to a limited degree, 
growth control. The networks have achieved only a moderate 
degree of success in achieving the objectives. 


3977 Recovery of energy from the water going down mine 
shafts. Whillier, A. (Chamber of Mines of S Afr, Johannesburg). J. S. 
Afr. Inst. Min. Metall.; 77: No. 9, 183-186(Apr 1977). 

The influence of energy-recovery systems on the rise in 
temperature of water going down mines is examined. It is concluded 
that the cost benefit of such systems, derived partially from the 
reduced temperature rise in situations where cold water is sent 
underground from the surface, would more than justify the installa- 
tion cost. 


RESEARCH AND DEVELOPMENT 


REFER ALSO TO CITATION(S) 3941, 3969 


3978 (AD-A—039546) U.S. Navy energy R and D progress 
October 1976—Msarch 1977. Technical report. (Tetra Tech, Inc., 
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Arlington, Va. (USA)). Apr 1977. Contract N00014-76-C-0239. 142p. 
(TT-A—872-77-316). NTIS PC A07/MF AO1. 

The progress and accomplishments of the Navy Energy R 
and D Program are summarized for the period from October 1976 
through March 1977. This report complements the U.S. Navy 
Energy R and D Program Plan, FY 1977-FY 1982, published in 
October 1976. 


3979 (PB—264262) Bringing the oceans into America’s future. 
A report on the Massachusetts Institute of Technology Sea Grant 
Program. Annual report, 1 July 1975—30 Jun 1976. Hurd, S.B.; 
Coburn, R. (Massachusetts Inst. of Tech., Cambridge (USA). Sea 
Grant Project Office). Dec 1976. 35p. (MITSG—77-2). NTIS PC 
A03/MF AO1. 

The MIT Sea Grant Program focuses the Institute’s philos- 
ophy--to create and apply useful technologies for industrial growth, 
economic benefit, environmental safeguards, and social betterment-- 
on the development for the nation’s use of resources in the seas and 
coasts. Sea Grant research, education, and advisory services create a 
continuous process for bringing about advances in ocean industry 
and coastal management. This report contains summaries of various 
activities completed or underway on: Advising industry of the 
oceans potential; new technologies; management of coastal environ- 
ments; treatment of oil spills; and living resources. 


3980 (PB—265125(Pt.1)) Inventory of energy research and de- 
velopment: 1973—1975. Volume I, Serial U. Part I. (Oak Ridge 
National Lab., Tenn. (USA)). Jan 1976. Contract W-7405-ENG-26. 
vp. (NSF/RA—76S493(Pt.1)). NTIS, PC A99/MF AO1. 

This inventory provides an overview of the R and D being 
performed in every aspect of energy exploration, production, distri- 
bution, use, and conservation. A brief introduction discusses the 
aims, history, scope, and design of the inventory. The main body of 
Volume I, Part I is devoted to bibliographic entries (including 
abstracts) concerning coal, petroleum, natural gas, and oil shales and 
tar sands. This inventory expands and updates two earlier inven- 
tories of ongoing energy research published in March 1972 and 
January 1974. 


3981 (PB—265126(Pt.1)) Inventory of energy research and de- 
velopment: 1973—1975. Volume II, Serial U. Part I. (Oak Ridge 
National Lab., Tenn. (USA)). Jan 1976. Contract W-7405-ENG-26. 
vp. (NSF/RA—760494(Pt.1)). NTIS, PC A99/MF AO1. 

This inventory provides an overview of the R and D being 
performed in every aspect of energy exploration, production, distri- 
bution, use and conservation. Volume II, Part I contains abstracts on 
electric power generation in the following areas: fossil-fueled and 
unspecified; fission-fueled; hydroelectric; nuclear fusion, MHD and 
EFD; and direct methods. This inventory expands and updates two 
earlier inventories of ongoing energy research published in March 
1972 and January 1974. 


3982 (PB—267678) Bureau of Mines Research 1976. A sum- 
mary of significant results in mining, metallurgy, and mineral econom- 
ics. Research summary report FY 1976. (Bureau of Mines, Washing- 
ton, D.C. (USA)). Dec 1976. 158p. (BM-SP—5-77). NTIS PC A08/ 
MF AOI. 

Contents include; helium activities; coal preparation and anal- 
ysis - (sulfur reduction potential of the coals of the United States, 
lignite beneficiation, high-gradient magnetic separation, computer 
model of coal preparation plants); metallurgy (mineral processing, 
hydrometallurgy, pyrometallurgy, secondary resource recovery, me- 
tallic and nonmetallic materials); mining (advancing mining technol- 
ogy, mining health and safety research); environmental research and 
development (subsidence-Rock Springs, Wyo., hydraulic backfilling; 
reclamation of surface-mined lands; mine fire control-Area D coal 
fire in Kane County, Utah); mineral and materials supply/demand 
analysis (periodic reports and special studies, computer-based data 
information systems, mineral and mining surveys and studies); direc- 
tory; recent publications. 


3983 (PB—267970) Appropriate technology: a directory of ac- 
tivities and projects. (Integrative Design Associates, Inc., Washing- 
ton, D.C. (USA)). 1977. 75p. NTIS PC A04/MF AO1. 

This is a directory of United States activities in appropriate 
technology--technology that incorporates a concern for maintenance 
of the ecological balance by increasing the use of renewable re- 
sources, extending recycling and diminishing waste, and fostering 
the resource independence of local areas. The authors survey the 
field to learn from individuals and groups about the scope of their 
activities, the legal and technical problems they are facing in moving 
from idea to application, and their recommendations for federal 
activity in support of appropriate technology. This directory is, in 
part, a compilation of the descriptions of activities of the survey 
respondents. The descriptions of activities are extracted from a 
survey sent to individuals and groups as part of this project. Opin- 
ions On major obstacles to the further development of appropriate 
technology are noted. 
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3984 (PB—268021) Energy research and development: US tech- 
nology transfer to advanced Western countries. Final report. Lester, 
J.P. (George Washington Univ., Washington, D.C. (USA)). Nov 
1975. Contract NSF-STP74-19893. 86p. NTIS PC A05/MF AO0l. 

This study illustrates technology transfer among advanced 
Western countries. It highlights governmental initiatives and in- 
volvement in such transfers while also suggesting the commercial 
interests and changes in government-industry relationships affecting 
the use of technology in foreign affairs. The study raises issues 
associated with objectives (interdependence versus independence), 
mechanisms (bilateral versus multilateral cooperation), and capabili- 
ties (resources and the allocation of funding for energy RandD) of 
US foreign policy in the transfer of technology. It further deals with 
the implications of technology transfer in the energy sector for 
military-strategic objectives (non-proliferation of nuclear technol- 
Ogies versus the strengthening of alliance relations), foreign policy 
objectives (cooperation versus US competitiveness, etc.), and domes- 
tic economic and commercial objectives (nuclear versus alternate 
energy sources). 


3985 U.S. technology policy. Ancker-Johnson, B. (Dept. of 
Commerce, Washington, DC). Prepr., Div. Pet. Chem., Am. Chem. 
Soc.; 22: No. 1, 111-127(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

_ CONF-760897—P2. 

enone information on US technology is presented fol- 

lowed by information and discussions on the importance of technol- 
ogy and technological innovation, contributions of technological 
innovation to US development, option for new technology, current 
federal technology — recommendations for immediate action, 
and issues requiring further analysis before action. (JRD) 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 2519, 2523, 2529, 2544, 2550, 
2551, 2588, 2592, 2593, 2594, 2672, 3267, 3288, 3309, 3310, 3464, 
3465, 3481, 3482, 3483, 3485, 3496, 3499, 3500, 3501, 3502, 3503, 
3504, 3505, 3506, 3507, 3508, 3509, 3510, 3511, 3512, 3513, 3596, 4030 


3986 (ANL—77-XX-62) 16th nuclear engineering education 
conference on international nuclear engineering: development and plan- 
ning. (Argonne National Lab., Ill. (USA)). 1977. Contract W-31-109- 
ENG-38. 83p. (CONF-770238—). Dep. NTIS, PC A05/MF AOI. 

From 16. nuclear engineering education conference on inter- 
national nuclear engineering - development and planning; Argonne, 
Illinois, USA (28 Feb 1977). 

Separate abstracts were prepared for the ten summaries, deal- 
ing with various energy and nuclear topics. (DLC) 


3987 Federal Government policy on nuclear safeguards: state- 
ment by the Prime Minister, 24 May 1977. Energy (Aust.); 4: No. 5, 
17-21(May 1977). 

Australia is a potentially significant supplier of uranium. In 
order that uranium-importing countries and other nuclear-supplier 
countries know where Australia stands on the matter of strengthen- 
ing the nonproliferation regime, specific components of its compre- 
hensive safeguards policy are presented. These cover: the need to 
keep policy under review; careful selection of eligible customers for 
uranium; oe of effective International Atomic Energy 
Agency safeguards; bilateral agreements with customer countries; 
provisions for so-called fallback safeguards; prior Australian Gov- 
ernment consent in relation to re-export, enrichment, or reprocess- 
ing; physical security; provisions in contracts to ensure safeguards 
awareness of actual parties involved; and Australian contribution to 
“cw and multilateral efforts to strengthen safeguards. 


3988 Role of nuclear power in the next few decades. Esselman, 
W.H. (Electric Power Research Inst., Palo Alto, CA). pp 16p, Paper 
7 of In Executive conference on uranium fuel supply. Hinsdale, IL; 
American Nuclear Society (1977). 

From Conference of the American Nuclear Society; Monte- 
rey, California, United States of America (USA) (24 Jan 1977). 

See CONF-770109—. 

This paper presents a perspective on the potential of nuclear 
power over the next 25 years, based on EPRI studies. Factors 
affecting the electricity requirement are discussed; for the year 2000, 
it is projected to be 2.5 to 5 times the 1976 electricity usage. This 
increase will be met by coal and nuclear. it is doubtful that a large 
number of LMFBRs will be operating by 2000, and the potential 
DLs resource in the spent LWR fuel elements is pointed out. 


3989 Private enterprise in uranium enrichment: the saga of 
UEA. O'Donnell, A.J. (Uranium Enrichment Associates, San Ft Fran- 
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cisco). pp 13 of In Executive conference on uranium fuel supply. 
Hinsdale, IL; American Nuclear Society (1977). 

From Conference of the American Nuclear Society; Monte- 
rey, California, United States of America (USA) (24 Jan 1977). 

See CONF-770109—. 

An account is given of the evolution toward greater industrial 
participation in uranium enrichment, focusing on the evolution of 
Uranium Enrichment Associates. The U.S. is now engaged in an 
agonized reappraisal of its policy on the development of peaceful 
nuclear power, and the final chapter in the saga remains to be 
written. (DLC) 


3990 Thermonuclear fusion power. Lehnert, B. (Royal Inst. of 
Tech., Stockholm). Jnt. J. Energy Res.; 1: No. 1, 5-23(1977). 

The present state and future possibilities of controlled-nucle- 
ar-fusion research are reviewed, including basic concepts and prob- 
lems, as well as various approaches based on magnetic- and nonmag- 
netic-confinement schemes. Considerable progress has so far been 
made in both plasma physics and fusion-reactor technology, and a 
closer relationship has been established between theory and experi- 
ments. Still, none of the present approaches will, for certain, lead to 
the final solution of a full-scale reactor. Intensified work along broad 
lines, with emphasis also on basic research and new ideas, is neces- 
sary for future success. 


3991 Assessment of domestic and foreign separative work supply 
and demand. Steyn, J.J. (NUS Corp., Rockville, MD). pp 30p, Paper 
13 of In Executive conference on uranium fuel supply. Hinsdale, IL; 
American Nuclear Society (1977). 

From Conference of the American Nuclear Society; Monte- 
rey, California, United States of America (USA) (24 Jan 1977). 

See CONF-770109—. 

Despite the market uncertainty, this paper attempts to assess 
world separative work supply and demand. Projections are made up 
to the year 2000. 10 figs. (DLC) 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 2433, 2434 


3992 Energy storage and methods of energy transport. de Hoff- 
mann, F. (Salk Inst. for Biological Studies, San Diego, Calif. (USA)). 
Naturwissenschaften; 64: No. 4, 166-173(Apr 1977). (In German). 

Because of the sudden rise in primary energy costs and the 
rapid inflation of plants which are used for the conversion of 
primary to secondary energy, the storage of energy, as well as the 
avoidance of energy losses, has assumed new importance. This paper 
deals with the technical and economic aspects of energy storage and 
discusses some methods of energy transport. 4 figs., 2 tables, 29 refs. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 3942 


3993 Distribution costs in district heating systems. Kaiser, U. 
(Kraftanlagen-Planungs G.m.b.H., Heidelberg (Germany, F.R.)). 
Fernwaerme Int.; 6: No. 2, 36-41(May 1977). (In German). 

The author gives a review of the most important results and 
marginal conditions for a costing theory for the determination of 
district-heating distribution costs, which was worked out during the 
BMFT overall study ‘district heating’. He gives costing formulae 
with the aid of which the investment costs and the operating costs 
can be determined in dependence on the more important layout 
parameters without detailed knowledge of the supply area. 


3994 Results, final conclusions, and recommendations from the 
overall study of district heating. ‘The economic and technical develop- 
ment possibilities of district-heating supply in the German Federal 
Republic’. Fernwaerme Int.; 6: No. 2, 24-35(May 1977). (In German). 

The present report is a reproduction in full of the final part 
B7 of the overall study of district heating. After a short presentation 
of the main results, including the nomenclature for the most impor- 
tant technical and economic marginal conditions for the develop- 
ment of district heating, those measures are listed and their bases 
explained that make possible the stimulated development of district- 
heating supply which is desirable for the economy. Reference is 
made to the importance of district heating from the point of view of 
town building. 


3995 District-heating supply in Czechoslovakia. Vlach, J. (V yz- 
kumny Ustav Energeticky, Prague (Czechoslovakia)). Fernwaerme 
Int.; 6: No. 1, 5-7(Mar 1977). (In German). 

The author describes the development of district-heating 
supply in Czechoslovakia and illustrates its present state by means of 
tables. Further, he gives the principles for the development of the 
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district-heating system and the selection of turbines. He combines the 
questions of heat transmission and distribution and touches on the 
problems of future development. In conclusion he discusses a few 
turbine types and interesting district-heating systems. 


CONSERVATION 
REFER ALSO TO CITATION(S) 3954, 3955, 4021, 4107, 4172, 4189 


3996 (CONF-750387—) Second annual energy conservation 
management conference. (Bonnevilic Power Administration, Port- 
land, Oreg. (USA)). 1975. 59p. of the Interior, Washington, DC. 

From Annual energy conservation management conference; 
Portland, Oregon, United States of America (USA) (20 Mar 1975). 

The conference was composed of nine papers. Communicat- 
ing the Energy Crisis was delivered by Don Hodel, Administrator of 
Bonneville Power Administration. The other papers and their au- 
thors are: Energy Management via Better Control, Erling Hallanger; 
Vehicle Energy Reduction, Robert Allen; Financing in a Changing 
Environment, Jerome S. Katzin; Energy Management in the Tele- 
communications Industry, Ted Griffith: World War II Energy Crisis 
and Today, J. Donald Kroeker; Solar Energy—Its Constraints and 
Future, Joseph H. Zettel; Energy Planning in the State of Oregon, 
Dave Piper; and Some Implications of a National Energy Policy, 
Jack B. Robertson. 


3997 Aktuelle wege zu verbesserter energieanwendung. (Present 
methods for improved energy use). Duesseldorf; VDI-Verlag 
G.m.b.H. (1975). vp. (VDI—250). 

The 22 papers presented at the 1975 Dusseldorf Meeting of 
the VDI are compiled. In addition to four overview papers discuss- 
ing the need for rational energy sources, energy conservation, medi- 
cal aspects of energy conservation, and non-nuclear energy research 
programs, papers were presented on various aspects of transporta- 
tion, industrial energy needs and energy conservation, and space 
heating. In the transport area the aspects discussed were energy 
consumption by railroads, fuel economy in transportation, electric 
cars, and alternative fuels. Energy needs were reviewed for the 
chemical, paper and pulp, ammonia production, and sugar industries. 
With respect to space heating, insulation, optimization of heating 
needs of private housing by variation of the wall structure and 
heating cycle, improved heating in buildings and apartment houses, 
and combined use of different fuels were discussed. (JSR) 


3998 (PB—259341) Public attitudes and behavior regarding 
energy conservation: detailed tabulations by U.S. population and popu- 
lation segments. Waves 9 and 10. (ending October 26, 1975). Rappe- 
port, M.; Labaw, P. (Opinion Research Corp., Princeton, N.J. 
(USA)). Oct 1975. Contract FEA-CO-04-50236-00. 60p. NTIS, PC 
A04/MF AOI. 

See also report dated Sep 1974, PB—259342. 

Tabulations are given of results of telephone interviews con- 
ducted by Opinion Research Corporation on personal conservation 
efforts and opinions on a possible natural gas shortage. The inter- 
viewing period covered the month of October. 


3999 (PB—259344) Public attitudes and behavior regarding 
energy conservation: detailed tabulations by U.S. population and popu- 
lation segments. Waves 17 and 18. Rappeport, M.; Labaw, P. (Opin- 
ion Research Corp., Princeton, N.J. (USA)). Feb 1976. Contract 
FEA-CO-04-50236-00. 87p. NTIS, PC AOS/MF AO1. 

See also report dated Dec 1974, PB—259345. 

Tabulations are given of results of telephone interviews con- 
ducted by Opinion Research Corporation. The interviews were 
conducted between January 27, 1976, and February 25, 1976, on 606 
adults. Questions concerned the attitudes towards the role of schools 
in teaching children why and how to save energy. 


4000 (PB—259346) Public attitudes and behavior regarding 
energy conservation: detailed tabulations by U.S. population and popu- 
lation segments. Waves 30 and 31. (ending May 23, 1975). Rappeport, 
M.; Labaw, P. (Opinion Research Corp., Princeton, N.J. (USA)). 24 
— 1975. Contract DI-14-01-0001-1714. 63p. NTIS, PC A04/MF 
A0l. 

See also PB—244969 and report dated Oct 1975, PB—259341. 

Tabulations are given of results of telephone interviews con- 
ducted by Opinion Research Corporation on the public’s attitudes 
toward vacation and business travel, beverage containers, and rea- 
sons for using mass transit. The interviewing period for Waves 30 
and 31 extended from May 7 to May 23, 1975. There were 905 
interviews gathered. 


4001 (PB—266428) Energy conservation strategies. Issue 
report. Healy, R.G.; Hertzfeld, H.R. (Conservation Foundation, 
Washington, D.C. (USA)). Nov 1976. 51p. (CONFD—02). NTIS 
PCO03/MF AOl. 
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Prepared in cooperation with Bureau of Economic Analysis, 
Washington, D 

This report examines 5 public policies that could be imple- 
mented to encourage energy conservation. It explores pricing, 
supply restriction and allocation, regulation, incentive and informa- 
tional programs in relationship to currently suggested energy conser- 
vation policies. 


4002 (PB—267857) State environmental issues series. Energy 
conservation: policy considerations for the states. (Council of State 
Governments, Washington, D.C. (USA)). Nov 1976. 55p. (RM— 
595). NTIS PC A04/MF AO1. 

The report seeks to balance studies and recommendations for 
state actions by focusing on potential institutional and market con- 
straints to those recommendations. It analyzes trends in state energy 
conservation activities, identifies general assumptions underlying 
these actions, and discusses some policy considerations for state 
involvement in energy conservation efforts. It offers a critical exami- 
nation of energy conservation opportunities and problems in the two 
program areas which are the major target of state energy conserva- 
tion efforts. These are the regulation of public utilities for energy 
conservation objectives and improved efficiency of energy use in 
buildings. The research agenda identified by the report focuses on 
informational needs and institutional or capacity building required 
for effective state energy conservation programs. 


4003 (TID—27717) Review of energy use at the U.S. ERDA 
Hanford facilities. (Applied Nucleonics Co., Inc., Santa Monica, 
Calif. (USA)). Jan 1977. 313p. Dep. NTIS, PC A1l4/MF AOl. 

Fifty-three facilities were audited and the potential for saving 
up to 691 x 10° Btu/year (14 percent of FY 1976 energy use) was 
identified. This could lead to cost savings in the range of 0.5 to 1.1 
million dollars per year at current prices. Specific recommendations 
for accomplishing these savings are presented. A complete cost 
benefit study was beyond the scope of this project. However, most 
of the energy-management opportunities described are expected to 
have payback periods in the range of 0.5 to 10 years based on 
current energy prices. Current electricity prices (0.2 to 0.3 $/kWh) 
are artificially low due to the existence of long-term contracts that 
are about to expire. If electricity costs seek a level consistent with 
other parts of the U.S., price escalations of a factor of 2 to 10 may be 
expected over the next three to five years. This would have the 
effect of dramatically increasing the economic savings described 
above, and would redyce the payback period by a few months to a 
few years for these projets Specific savings opportunities included 
elimination of standby steam generation capacity by use of alternate 
power sources; modification of HVAC systems to reduce losses; 
building envelope retrofit; lighting retrofit; heat recovery options; 
and steam boiler and distribution system modifications to reduce 
losses. 


4004 Committee report on energy conservation standards for 
new residential buildings. Sacramento, CA; Energy Resources Con- 
servation and Development Commission (4 Mar 1977). 139p. 

Since 1972, California, by one legal action as another, has 
adopted rules establishing minimum standards of energy insulation, 
lighting systems, climate control systems, and design features for 
new residential buildings. Areas of additional potential energy sav- 
ings have been evaluated and proposed. Various committees have 
recommended regulations to the California Energy Resources Con- 
servation and Development Commission. Each of these recommend- 
ed regulations was evaluated for its potential energy and dollar 
savings and is reviewed in this report. The Committee finds that the 
energy conservation standards for residential buildings are economi- 
cally feasible in that the energy costs are greater than the cost of 
implementing the energy conservation standards and these regula- 
tions have no significant effect on the environment. The residential 
sector consists of motels, hotels, apartment houses, and dwellings. 
(MCW) 


4005 Efficient use of energy. Meysenburg, H. (Energietechnik 
G.m.b.H., Kettwig (Germany, F.R.)). pp 272-295 of In Energy 
supply of the future. Euler, K.J.; Scharmann, A. (eds.). Muenchen, 
Germany, F.R.; Thiemig (1977). (In German) 

Efficient use of energy implies to recognize possibilities for 
saving energy and to evaluate them consequently. The most promis- 
ing possibility for saving energy is space heating. Here, the absolute 
energy requirement can be lowered by the application of ameliorated 
insulation and better designed window systems. Moreover, the 
mostly used fossil fuel oils can easily be replaced by nuclear energy. 
Heat pumps can be used to recover waste heat, and to approximate 
an ideal closed energy cycle. It seems not less rich in meaning to use 
common revenues for pushing these measures, as to finance the 
exploration of new natural gas or oil wells. There is one important 
difference: energy saving measures will become effective for long 
term, whereas the fossil fuel exploration suffers from the risk of 
strike and political affairs. 
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4006 Energy conservation in the long term. Roberts, F.; Harris, 
P.S. Rugby, Eng.; Institute of Chemical Engineers (1977). 19p. 
Review of energy conservation possibilities for the industrial 
sector of the UK over the long term. Opportunities for achieving 
considerable savings by the application of improved technology to 
rocesses are discussed, and reference is made to some energy- 
intensive industries such as iron and steel, cement and chemicals. 
More generic ways of saving energy in the long term are also 
discussed and these opportunities are stated to be most relevant to 
the less energy-intensive sectors. Some of the barriers to achieving 
desirable energy savings are identified. 11 refs. 


4007 Energy conservation in the development of a new project. 
Fitt, J.S.; Thorne, D.H.G. Rugby, Eng.; Institute of Chemical Engi- 
neers (1977). 22p. 

The role of the contractor in the optimization of energy 
consumption as part of the development of new projects is consid- 
ered. Energy conservation studies in the evolution of a project, from 
preliminary evaluation to detailed engineering, are described, with 
examples. One project in which energy conservation played an 
important part is analyzed in detail. Finally, the impact of the 
contractor—client relationship, on energy conservation is touched 
on, with particular reference to recent relative movement of energy 
and equipment costs. 


4008 Energy management: the human aspects of energy conser- 
vation. Roberts, M.C. Rugby, Eng.; Institute of Chemical Engineers 


(1977). - 

e human and people aspects of energy conservation are 
discussed, and the concept is expanded that the correct attitudes and 
motivational forces are highly significant towards achieving substan- 
tial conservation for minimum cost. Energy should be treated just as 
any Other human or material resource and the fact that it cannot be 
seen is no reason for management to overlook, as frequently hap- 
pens, their responsibilities to control and adequately supervise its 
usage. All too often the responsibility for energy costs is that of the 
Chief Engineer, who usualiy produces it efficiently, only to see it 
used less so. Examples are given of the scope achieved through 
application of a dynamic and positive Energy Management Program. 


4009 Energy conservation: behavioral considerations. Crow, R. 
EPRI J.; 2: No. 5, 20-25(1977). 

Technological and social means have been advanced to reach 
the objectives of energy conservation. An evaluation of its societal 
and economic impacts has been lacking, but now research is being 
carried out by EPRI’s Energy Demand ont mservation Program 
to investigate such behavioral factors. EPRI data about eco- 
nomic variables, technological change and performance, and market 
restrictions to assess this issue. (MCW) 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 2416, 2423, 2592, 3486, 3487, 
3942, 3946, 3953, 3991, 4006 


4010 (AED-Conf—75-771-001) Energy economy of Western 
Europe and North Sea oil and natural gas. Odell, P.R. (Erasmus 
Universiteit, Rotterdam (Netherlands)). Nov 1975. 11p. (In German). 
ial cantina Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 

From Information meeting) the sea as an energy and raw 
materials source; Duesseldorf, German, Federal Republic of (F.R. 
Germany) (18 Nov 1975). 

On the question of the rate of increase in energy consumption 
in western Europe, it has been established that prevailing estimations 
are too high and that through the readiness to readjust energy 
consumption and change the organization of energy supplying, es- 
sentially lower build-up rates can be attained. Thereupon the ques- 
tion of whether a future self-sufficiency in energy supply is a suitable 
as well as a practical alternative to the continent energy supply, is 
examined. The writer examines the prevailing energy policy in 
Western Europe and the oil-producing countries and comes to the 
conclusion that a system in which energy can openly flow is based 
on the hope that international developments in the oil-world run less 
adversely in the future. Therefore, a policy of self-supply energy is 
not only a desirable alternative to the existing open market policy 
but also a pressing matter as regards life in the future. An outline is 
further given on natural oil and gas supplies in the North Sea. 
Suggestions for an energy policy come from the fact that it is 
essential to to develop a partnership between Western European 
countries, which guarantees supplies to all countries and includes 
production price, risks, conditional to the policy and deliveries of 
energy, outside of the European countries. 


4011 (ERDA—77-3/2) Quarterly report of foreign and domes- 
tic developments affecting energy. (Engineering Foundation, New 
York (USA)). Aug 1977. 43p. Dep. NTIS, PC A03/MF AOI. 
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This sixth Quarterly Report includes current statistical data 
on selected economic and energy indicators, along with background 
trends. In sum, recovery from the worldwide recession of 1974-75 is 
continuing and United States economic growth is expected to slow 
during the last half of 1977. Near-term prospects for world oil and 
gas supplies are improving as the first Alaskan deliveries are made 
and new field discoveries rise in Mexico and the North Sea. Mexico 
is planning a new large pipeline for the delivery of gas to the U.S. 
The final choice of a route for delivering Alaskan gas to the lower 
48 states appears to be near. Several Middle Eastern countries expect 
to bring liquefied natural gas exporting capacity on stream within 
the next few years. Long-term prospects for energy supplies, particu- 
larly for the U.S. have not improved. Expectations are that U.S. coal 
production in 1977 will correspond to 1976's 665-million ton level. 
For the first half of 1977, electric utility generation was up 6.7 
percent over year-earlier levels in the U.S. and during the first four 
months of the year, nuclear power plants supplied a record 11.8 
percent of U.S. electricity. Divergent views on the cape for 
U.S. uranium reserves and production during the rest of this century. 
There are a variety of reports of diverse and significant energy 
conservation in industrial and commercial facilities and processes. 
The production of medium-temperature solar collectors, the type 
used for space and water heaters, more than doubled between the 
first and second halves of 1976. (MCW) 


4012 (PB—269301) Energy statistics: a supplement to the sum- 
mary of national transportation statistics. Annual report 1945—1975. 
Gay, W.F. (Department of Transportation, Cambridge, Mass. 
(USA). Transportation Systems Center). Aug 1976. 144p. (DOT- 
TSC-OST—76-30). NTIS PC A07/MF AO1. 

This report is a compendium of selected time-series data 
describing the transportation, production, processing, and consump- 
tion of energy. It contains such items as the revenues and expenses of 
oil pipeline companies, number and capacities of U.S. tank ships, and 
the total crude oil transported in the U.S. by method of transporta- 
tion; growth over time of the U.S. oil and natural gas reserves, 
refinery capacity, and yields; and trends in the demand for fuel and 
power. 


4013 Energy resources to meet any need: a review of contempo- 
rary resource analysis. Marland, G. (Inst. for Energy Analysis, Oak 
Ridge, TN). Aware; No. 83, 9-1 M(Aug 1977). 

te) 


Resource analysts have been forecasting the imminent exhaus- 
tion of oil resources since virtually the day oil was found to have 
common application. Since the 1973 Arab oil embargo, however, 
this view has achieved wide dispersal and become increasingly 
convincing. We would expect, too, that our forecasting methodolo- 
gy should be improving. There are those, nonetheless, who persist in 
the belief that large quantities of recoverable oil remain yet to be 
discovered (Commoner, 1976). In fact, the recent literature (post- 
1970) contains such wide range of estimates that one can cite a 
published value to justify anything from extreme optimism to ex- 
treme pessimism. With the rise of nuclear power and the breeder- 
antibreeder debate, uranium resource estimates are assuming some of 
the same aspects. Examples are cited from recent literature on 
estimations of energy sources remaining. This paper emphasizes that 
divergent numbers can often be rationally derived and/or are virtu- 
ally immune to compelling refutation. Most of the predictions cited 
have made a conscientious effort to examine the resource issue and 
to address their perceptions of the risks involved in accepting 
estimates that are too high or too low. Nonetheless, those who 
“need” high-, low-, or middle-range values of resource estimates to 
support a perspective can certainly find, generate, or rationalize, the 
required values. (MCW) 


4014 Energy and area planning. Environment-orientated energy 
supply planning as a part of the training of area planners in Dortmund. 
Arens, H.J. Energiewirtsch. Tagesfragen; 271: No. 5, 356-357(May 
1977). (In German). 


4015 Situation of the German energy and petroleum market. 
Kohle Heizoel; 30: No. 3, 14-18(Mar 1977). (In German). 

The article gives a summarizing view on the situation on the 
German energy and petroleum market in 1976. In 1976, the demand 
for energy and petroleum increased considerably. Some consumer's 
values for heavy and light fuel oil and for carburetor fuels are given. 
The effects of energy demand on the structure of the German 
petroleum industry are discussed, and possible tendencies of devel- 
opment are shown. 


4016 Energy and pollution mapping: a prediction technique. 
Perry, E.J.; Cleugh, A.R.B. Rugby, Eng.; Institute of Chemical 
Engineers (1977). 13p. 

A discussion is presented of a technique for mapping heating, 
cooling, and pollution intensities in a given area from planning 
information on land usage energy characteristics of various building 
types, weather data, and possible energy courses. The technique 
calculates hourly energy demand profiles which include not only 
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space loads but all process requirements for the whole area or any 
part for each building type. These profiles are then used to find the 
average annual energy demands, maximum instantaneous energy 
demands, and the annual demand duration curve for any combina- 
tion of building type and area. The energy demand profiles can then 
be modified to investigate the effect of intermittent space heating or 
the effect of a heat-supply system. An example is given of the use of 
the technique to provide heat intensity maps for an urban area. A 
comparison of predicted heat demand with market survey data is 
also given. 9 refs. 


4017 Technological techniques for the conservation of energy. 
Summary of the results of a study on behalf of the Ministry for 
Research and Technology. Kohle Heizoel; 29: No. 8, 19-22(Aug 1976). 
(In German). 

A brief summary of the findings of a study covering the 
technology of saving energy is presented. The study covers five 
major points: energy consumption and energy saving in (1) house- 
holds/small users, (2) industry, (3) environmental protection mea- 
sures, (4) energy gain, and (5) transportation and traffic. The last 
section is dedicted to the effects of energy-saving measures on the 
general overall future energy use in the Federal Republic of Ger- 
many. 


4018 How safe are which energy sources. On the utilization of 
old and the development of new energy sources. Ehrhardt, H. (Kai- 
serslautern Univ. (Germany, F.R.)). Bulg. J. Phys.; 26: No. 1, 24- 
28(Mar 1976). a German). 

The following topics are discussed briefly: 1) a 1% higher 
living standard means 1% more energy; 2) environmental damage 
due to energy production and consumption; 3) possibilities of the 
Government to ensure the supply of energy needed; 4) availability of 
primary energy sources such as nuclear fission and fusion; 5) petro- 
leum resources only for 30 more years; 6) long-term reactivation of 
coal; 7) unequal distribution of uranium resources which are enough 
for several 100 years; 8) wind and water -- no alternatives; 9) Solar 
energy and geothermal heat as alternatives; 10) nuclear fusion in 50 
years; 11) energy programme of the Federal Government; 12) re- 
search policy aims for long-term energy supply; and 13) comparison 
of environmental damage due to heat and emission of noxious 
substances. 


4019 Zukuenftige Energieversorgung: Optionen und Strategien. 
(Future energy supply: options and strategies). Haefele, W.; Sassin, W. 
Essen, Germany, F.R.; Glueckauf (1976). 48p. (In German). 

A survey of the development of the global energy demand 
and of the global energy resources is followed by technical options 
concerning the energy sources coal, sun, nuclear energy for making 
available sufficient energy quantities. A comparison of the options 
for unlimited energy supply is elaborated, and the side issues for the 
introduction of options are investigated. On the basis of all this, 
energy strategies are developed, and the prospects for global energy 
systems are presented. 24 figs, 8 tables, 17 refs. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 2307, 3957, 3958, 3966, 3968, 
3976, 4001, 4002, 4006, 4035, 4141, 4256 


4020 (NP—22397) Northwest Energy Policy Project. Institu- 
tional constraints and opportunities study module V, Report on tasks 
4, 5, 6, and 7. Final report. (Lewis and Clark Coll., Portland, Oreg. 
(USA)). 1977. 285p. NTIS. 

State governments, along with their counties, cities, public 
utility districts, and other local units have important responsibilities 
in the energy field. Their institutions and policy processes offer both 
constraints and opportunities in the exercise of these responsibilities. 
The purpose of this study is to explore them in four rather different 
aspects: Task 4, Public Participation; Task 5, State Rate-Making; 
Task 6, Siting Energy Facilities; Task 7, Unconventional Energy 
Sources. Public participation is basic to democratic systems, which 
strive to develop policies in accord with, or at least not adverse to, 
the wishes of the people; participation in decision making can be in 
the market place as well as in the voting booth or the halls of 
government. The state public utility commissions set rates for inves- 
tor-owned utilities which supply some 23% of the electricity con- 
sumed in Washington, 72% in Oregon, and 92% in Idaho. Rates for 
electricity supplied by publicly-owned systems are established by 
their elected governing bodies. For these and other reasons there are 
many and widely varying rates charged in the Northwest. Siting of 
energy facilities presents a widely varying framework in the North- 
west states also. Task 7 focuses on the institutional constraints and 
Opportunities the states confront in seeking alternatives to the tradi- 
tional pattern of looking to greater supplies of the conventional 
sources. Geothermal energy appears to have potential mainly as a 
heat source in this region. Energy conservation is considered as a 
policy alternative, although not an energy source. (MCW) 
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4021 (PB—266232) Proposed gasoline and diesel fuel rationing 
contingency plan. Environmental impact assessment. (Federal Energy 
Administration, Washington, D.C. (USA)). Sep 1976. 113p. (FEA/ 
H—77/165). NTIS PC A06/MF AOI. 

This report measures changes in environmental indicators 
caused by implementation of rationing, using the already-affected 
economy during an embargo as the baseline. It discusses physical 
environment impacts, economic impacts, and social/quality of life 
impacts. 


4022 (PB—266427) Federal and state influence on transporta- 
tion facilities, services, and fuel consumption. Final issue report. 
Rechel, R. (Conservation Foundation, Washington, D.C. (USA)). 
Nov 1976. 72p. (CONFD—03). NTIS PC03/MF AOl. 

The report deals with uses of energy in transportation. It 
compares the efficiency of various transportation systems--highway, 
air, rail, water, pipeline, and transit. The report recommends policy 
actions aimed at increasing the energy efficiency of these systems. 
Included are chapter summaries and charts. 


4023 Progress on the energy front. Bardin, D.J. (Federal 
Energy Administration, Washington, DC). Public Util. Fortn.; 100: 
No. 7, 15-17(29 Sep 1977). 

The Carter Administration is credited with significant pro- 
gress in the scope of its national energy plan, which was passed by 
the House and taken up by the Senate after only 16 weeks. Years of 
effort at all levels--Federal to personal--are needed if the country is 
to develop viable alternatives to oil and natural gas. A shift to 
capital-intensive energy technologies is projected for the transition 
period, for which the Administration proposes five strategies: (1) 
conservation by reducing waste, improving efficiency, and modern- 
izing utility designs; (2) production of domestic oil and gas reserves, 
with incentive prices for new discoveries; (3) conversion to coal 
whenever it is environmentally feasible and to light water reactors; 
(4) development of renewable and inexhaustible energy sources; and 
(5) the fairness of a comprehensive plan that will preclude tragic 
choices later. (DCK) 


4024 Sensible approach to a sound energy policy. Miller, E.C. 
(Chas. T. Main, Inc, Boston). Mech. Eng.; 99: No. 4, 44-47(Apr 
1977). 

This article urges American engineers to concentrate, in 
attempting to solve the "energy crisis”, upon those alternatives that 
are known, available, and immediately applicable. These are coal, 
uranium, and conservation. A policy based on these three options 
would make it possible to make the greatest possible impact over the 
next 15 yr. It would capitalize on the resources and systems that are 
most widely available. There is a 200-yr supply of coal; there is the 
largest single uranium reserve in the world, and this supply can be 
greatly extended when the breeder goes on line. Both uranium and 
coal will be burned in electric power plants that are clean, safe, and 
reliable. To the power supplied by these fuels should be added a 
healthy dose of conservation by which is meant conservation that 
will not force cutbacks in production or a loss of jobs; rather, energy 
can be conserved by improving efficiency and cutting out waste. 
The author then examines the various reasons--political, financial, 
regulatory, and technical--why the potential of these alternatives has 
not been developed, and suggests some measures that should be 
taken to correct the situation. 


4025 Is our account overdrawn. Bennethum, G.; Lee, L.C. 
(Department of the Interior, Washington, DC). pp 20p, Paper 9 of In 
Executive conference on uranium fuel supply. Hinsdale, IL; Ameri- 
can Nuclear Society (1977). 

From Conference of the American Nuclear Society; Monte- 
rey, California, United States of America (USA) (24 Jan 1977). 

See CONF-770109—. 

Bit by bit, acre by acre, vast tracts of the public lands of U.S. 
are being withdrawn from entry for mineral exploration. Nearly 400 
million acres were withdrawn via the Mining Law and over 500 
million acres via the leasing laws. In addition, over 100 million acres 
for the Mining Law and 70 million acres for the leasing laws are 
encumbered or are being managed in such a way as to constitute a de 
facto withdrawal from mineral development. One reason for this 
situation is the lack of any mechanism for assessing the cumulative 
impact of discrete actions. The effects of the withdrawal of mineral 
lands today will not be felt for decades to come, but there will be 
consequences for both our economy and our national security. 15 
figs., 6 tables. (DLC) 


FOSSIL FUELS 
REFER ALSO TO CITATION(S) 2480, 3947, 4019 


4026 (PB—259158) Net energy analysis: an energy balance 
study of fossil fuel resources. Analysis study. (Colorado Energy 
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Research Inst., Golden (USA)). Apr 1976. Contract DI-14-01-0001- 
2156. 238p. NTIS, PC Al1/MF AOl1. 

See also PB—259159. 

This report examines fossil fuels from resources in the ground 
through production processes which deliver usable energy ready for 
consumption. It accounts for the complete direct and indirect ener- 

ies which must be used to produce energy from fossil fuels, 
including the energies which drive or subsidize the production. It 
includes those energies used in the production of materials needed to 
build and operate the industrial production and transportation facili- 
ties which either directly produce energy or which indirectly pro- 
vide energy or materials to the energy production processes. (GRA) 


4027 (PB—259159) Net energy analysis: an energy balance 
study of fossil fuel resources. Summary report. Analysis study. (Colo- 
rado Energy Research Inst., Golden (USA)). Apr 1976. Contract 
DI-14-01-0001-2156. 73p. NTIS, PC A04/MF AO1. 

See also PB—250158. 

This report examines industrial energy production in fossil 
fuels, emphasizing those of the Western United States. It accounts 
for the complete direct and indirect energies which must be used to 

roduce energy from fossil fuels. These include the direct and 
indirect energies which drive or subsidize the production. It includes 
those energies sequestered in materials needed to build and operate 
the industrial production and transportation facilities which either 
directly or indirectly are necessary for energy production. The study 
includes all steps in bringing fossil fuels from reserves in the ground 
to the point of end use (exploration, extraction, conversion, and 
transportation). (GRA) 


4028 (PB—259909) Methodologies for countywide estimation of 
coal, gas, and organic solvent consumption. Myers, J.P.; Benesh, F. 
(Abcor, Inc., Cambridge, Mass. (USA). Walden Research Div.). Dec 
1975. Contract EPA-68-02-1410. 207p. NTIS, PC A10;MF A011. 

The report develops methods to estimate fuel consumption 
information on a countywide basis for area sources in the National 
Emission Data System (NEDS) data bank. The specific elements of 
the NEDS file that were considered are: Consumption by residential 
sources of natural gas, liquid petroleum gas (LPG), anthracite coal, 
and bituminous coal; consumption by commercial-institutional and 
industrial sources of natural gas, LPG, anthracite coal and bitumi- 
nous coal; consumption by off-highway sources and marine vessels 
of gasoline; consumption by railroads of diesel fuel; and retail sales 
of gasoline. (GRA) 


4029 Fossil energy research and development in ERDA. White, 
P.C. (ERDA, Washington, DC). Prog. Energy Combust. Sci.; 2: No. 
3, 115-128(1976). 

A survey is presented of the current fossil-energy utilization 
program in the United States. Some 271 contracts for pilot plants 
and demonstration plants are concluded with various oil, gas, coal, 
chemical and manufacturing companies, as well as with universities, 
research centers and trade associations. 


COAL 


REFER ALSO TO CITATION(S) 2028, 2102, 2166, 2171, 2177, 
2305, 2307, 3962 


4030 (ERDA-tr—290, pp 61-70) Worldwide outlook for prima- 
ry energy sources. The case of Mexico: coal, nuclear power, geother- 
mal. Jun 1977. Translated from Trabajos sobre ‘carbon’. 

In Papers on "coal”’. 

Nations with adequate reserves of energy sources (petroleum) 
will receive at an artificially fixed price, tens of billions of dollars. 
For both highly developed and developing nations, the additional 
expenditure of this magnitude constitutes an economic crisis which 
will negatively affect their growth rate. Developed nations with 
other kinds of energy resources will have to adjust their electric 
power generation to these other sources that, by omission or short- 
sightedness of the private sector or the government, had been 
ignored or abandoned. In Mexico electric power produced from coal 
is competitive with hydroelectric power or power from thermal 
hydrocarbon plants only if the coal is produced by surface mining or 
with very little underground work. For this reason it is important 
that Mexico's coal reserves be carefully and systematically evaluated 
for their — potential under present or foreseeable future 
conditions. Mexico has no oil-bearing rocks and, in any event, oil 
from oil shales is regarded as being expensive to recover. Power 

roduction in nuclear reactors is regarded as promising, but Mexico 
only limited reserves of uranium. Intensive exploration of poten- 
tial geothermal sites is recommended. (LTN) 


4031 (NP—22177) Report on potential for increased use of coal 

in New England. (New England Federal Regional Council (USA). 
Coal Committee). Sep 1976. 129p. TIC. 

The use of coal in New England in order to help alleviate the 

er ae of ing imported petroleum was investigated by the New 

gland Federal Regional Council’s Energy Resource Development 
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Task Force. The main concern was whether coal can be utilized 
economically in compliance with environmental standards. Twenty- 
seven conclusions and attendant recommendations are presented, the 
final one stating that coal is the only alternative to nuclear power in 
New England. Possible program and strategies with an elaboration 
of cost/benefits of increased coal use are summarized. (MCW) 


4032 Coordinating the attack on particulates. EPRI J.; 2: No. 7, 
16-18(Sep 1977). 

e Electric Power Research Institute (EPRI) has construct- 
ed a facility to help reduce the capital and operating costs of 
controlling particulate emissions from coal-fired power plants so that 
plentiful coal reserves can be used without an unacceptable cost to 
the economy or the environment. With coal conversion to clean 
fuels unlikely before the 1990s, utilities need better equipment to 
measure and collect particulates. This equipment will undergo per- 
formance testing under a range of coal grades, temperatures, and 
flow rates. EPRI estimates its facility will save utilities and consum- 
ers $50 million a year in operating costs. The facility, located in 
Denver, is seen as a unique and national resource center. Nearing 
completion, it will undergo constant modification as testing research 
progresses. A high-intensity ionizer will be among the first control 
systems tested. Flexible management will include cost-sharing ar- 
rangements with equipment manufacturers. (DCK) 


PETROLEUM 


REFER ALSO. TO CITATION(S) 2350, 2392, 2395, 2409, 2415, 
2416, 2423, 2433, 4015 


4033 (NTISUB/C—130) Monthly petroleum statistics report. 
(Federal Energy Administration, Washington, D.C. (USA)). 1977. 12 
issuesp. (FEA/B—77/079). copy available on subscription, North 
American Continent price $30.00/year; single copy PC$3.25, 
MF$3.00; all others write for quote. 

The Petroleum Statistics Report is a series of monthly publi- 
cations developed from data collected under the joint Federal 
Energy Administration--Bureau of Mines (FEA-BOM) Petroleum 
Reporting System. It presents total domestic demand for products 
and imports of refined products calculated using the most current 
information available through the FEA-BOM reporting system. 


NATURAL GAS 
REFER ALSO TO CITATION(S) 2458, 2481, 2482, 2487, 3973 


4034 (PB—263598) The gas supplies of interstate natural gas 
pipeline companies: 1975. (Federal Power Commission, Washington, 
D.C. (USA). Bureau of Natural Gas). 28 Jan 1977. 125p. NTIS PC 
A06/MF AO1. 

This report provides a statistical summary of the year-end 
1975 total reserves and deliverability of the interstate pipeline com- 
panies and pertinent comparisons with information developed from 
Form 15 annual reporis filed over the preceding 12 years. 


4035 EEC energy policy. Bishop, J.M.C. Rugby, Eng.; Institute 
of Chemical Engineers (1976). vp. 

Progress made to date in the development of an integrated 
overall EEC energy policy is reviewed. Problem areas are consid- 
ered along with already accepted common interests in the energy 
field. Various energy sources are considered, with particular empha- 
sis on natural gas development and supply within the Community. 
Finally, a brief analysis is presented showing Ireland's involvement 
in the overall EEC energy policy. 


OIL SHALES AND TAR SANDS 
REFER ALSO TO CITATION(S) 2166, 2516 


ELECTRIC POWER 
REFER ALSO TO CITATION(S) 3947, 3956, 4029, 4064 


4036 (NATO/CCMS—S56) Electric utility load management: 
rational use of energy program pilot study. (North Atlantic Treaty 
Organization, Brussels (Belgium). Committee on the Challenges of 
Modern Society). Aug 1977. 68p. Dep. NTIS, PC A04/MF AOI. 

In recognition of the role that load management can play in 
ensuring that the growing demand for electricity is met in a cost- 
and energy-efficient manner, in mid-1974, the NATO Committee on 
the Challenges of Modern Society sponsored all three meetings to 
provide a forum for representatives of U.S. and European utilities to 
exchange views and experiences on the various aspects of load 
management. It was the consensus of representatives at the meetings 
that three overall approaches offer significant opportunities for 
achieving improved load management: development of marginal- 
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cost rate structures; power pooling and energy storage by utilities; 
and efforts by consumers. Industrial consumers can assist electric 
utilities in their efforts to level system loads through three important 
methods: interruptible power and deferred load control; peak self- 
generation; and shifts in operating schedules. Residential/commer- 
cial consumers also have an important role to play by managing both 
their electric heating load (through the interruption of direct-resis- 
tance heating and the storage of heat) and their air conditioning load. 
In response to the interest expressed by the participants in the 
CCMS conferences, the U.S. and several European governments, 
national electric utility industry organizations, state public utility 
commissions, and many individual utilities have undertaken R and D 
projects to investigate and test various aspects of these three ap- 
proaches to load management. This report describes the projects that 
were presented by the utility representatives. 


4037 (NP—22030) Capital (a compendium). (California Univ., 
Berkeley (USA). Inst. of Business and Economic Research). 15 Dec 
1976. vp. of California, Energy Resources Conservation and Devel- 
opment Commission. 

Concern has been expressed for the ability of California's 
electric utilities to raise sufficient capital with which to purchase 
facilities to meet the electricity demands of their customers over the 
next ten to twenty years. To determine whether or not such a 


concern is well fojinded and, if so, why an analysis was undertaken 
of such ers forecasts of capital requirements of all U.S. 
and California elec tilities, the manner in which firms in general 


and California utilities in particular traditionally raise capital, the 
factors which are likely to influence the ability of California utilities 
to raise sufficient capital, and several related topics. From this 
analysis it was concluded that the state’s electric utilities will be able 
to raise sufficient capital if utility management is prudent and far- 
sighted with respect to operating and investment decisions, if utility 
regulation is evenhanded with respect to the interests of consumers 
and stockholders, and if potential investors can be persuaded to part 
with a portion of their savings. The likely investment of such savings 
in a particular utility hinges upon the incentives the utility can offer 
the investor for risk-bearing. Of course, there may be no incentive 
that a utility nearing bankruptcy could offer. Fortunately, no major 
electric utility in the state is anywhere near such a condition. 


4038 (PB—263953) Marginal cost and pricing of electricity: an 
applied approach (computer programs). Release No. 1. Software. 
Hamre, S. (Planning and Conservation Foundation, Sacramento, 
Calif. (USA)). Jun 1975. mag tape, vp. tape is in BCD character set. 
Tape(s) can be prepared in most standard 7 or 9 track recording 
modes for one-half inch tape. Identify recording mode desired by 
specifying character set, track, density, and parity. Call NTIS Com- 
puter Products if you have questions. Price includes documentation, 
PB—255967. Program available in cards as well as tape (783 cards). 

The computer programs supplement the report ‘The Marginal 
Cost and Pricing of Electricity: An Applied Approach.’ The purpose 
of this study is to provide a practical guide fo or the analysis of the 
marginal cost structure of electric utilities for the purpose of design- 
ing electricity tariffs. The intended audience consists of those who 
have a working familiarity with electric power systems and who 
desire a general, but less abstract, discussion of the marginal cost 
structure of electric power systems than has heretofore been avail- 
able. The premise states that tariffs which reflect the principal 
variations in marginal costs are superior to those which do not. A 
listing of the computer programs appears as Appendix C in the 
report. The principal purposes of the program package are to 
organize the data for convenient, low cost determination of marginal 
cost structure, and to provide a means for rapid testing of the 
importance of the various inputs to the final results...Software De- 
scription: The system is written in the Fortran IV programming 
language for implementation on an IBM 370/145 computer using the 
OS/VS1 version, 4.0 level operating system. 128K bytes of core 
storage are required to operate the model. 


4039 (PB—267972) Documentation of the regionalized electric- 
ity model. Kamat, D.P. (Texas Univ., Austin (USA). Center for 
Energy eg Dec 1976. 144p. NTIS PC A07/MF AOl. 

e Regionalized Electricity Model (REM) is an attempt to 
fully integrate the engineering-economic supply and demand interac- 
tions that determine jointly electric utility industry behavior. This 
document acquaints potential users and other interested parties with 
the multifaceted capabilities of this model and enables them to use it 
for various policy analyses. This model simulates through time over 
a period of 50 years from 1947 to 1997. The regions within the model 
correspond to the 9 census regions of the United States, each region 
being treated as a single and homogeneous entity. The model con- 
sists of three basic parts, each of which addresses itself to a certain 
aspect of the electricity market. The first component is a regional 
supply model that simulates the decision-making process involved in 
operating and expanding an electricity supply system. The second 
component addresses itself to the demand side of the market. The 
final component is a regulatory financial submodel that links the 
demand and supply sides by setting prices for electric services. 
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4040 Influence of power factor on tarification of electrical 
energy. Ramamurthy, V. (Andhra Univ, Waltair, India). J. Inst. Eng. 
(India), Electr. Eng. Div.; 57: 225-227(Apr 1977). 

Economical utilization of electrical energy generated depends 
upon a proper distribution of active and reactive power in the power 
network. It is also influenced by the cost per unit generated and the 
power factor of operation of the system. Certain tarification proce- 
— and the influence of power factor on them are discussed. 9 
refs. 


4041 75 years of Vienna electric power plants: consideration 
from the energy economy point of view. Zeiller, R. (Wien Stadtwerke- 
Elektrizitaetwerke, Austria). Oesterr. Z. Elektrizitaetswirtsch.; 30: No. 
4, 104-110(Apr 1977). (In German). 

The article gives a historical survey of the energy use and 
production by Vienna power plants. It is one of 22 articles in the 
same issue, describing many aspects of power generation and utiliza- 
tion in Vienna, construction of new power plants, power transmis- 
sion lines, substations, etc. in great detail. 


4042 Reliability of power supply systems. (IEE, Power and 
Control and Autom Div, London, Engl). JEE Conf: Publ.; No. 148, 
1-160(21 Feb 1977). 

Thirty-eight papers were presented by various authors at the 
conference. The majority of these deal with the reliability analysis of 
power generation, transmission, and distribution; of pumped storage 
power plants; and of electrical auxiliary systems of power stations 
including interruptible plants. The economics of the reliability of 
power systems is also examined. Much use is made of computer 
simulation, probability studies, and statistical methods for optimiz- 
ation and planning. Individual papers are abstracted separately. 


4043 Technical and economic factors affecting the evaluation of 
reliability of supply to load groups. Pearson, A.R.; Jones, P.B. 
(CEGB, Gener and Transm Dev Branch, Engl). JEE Conf: Publ.; 
No. 148, 62-66(21 Feb 1977). 

In the United Kingdom, standards for security of supply have 
been relating the minimum number of circuits normally connected to 
supply a group of consumers to the maximum demand of that group. 
This approach, however, fails to take into account the wide vari- 
ations in fault rates, the relative merits of alternative methods of 
reinforcement from the security aspect, and the ability of equipment 
to withstand heavy overloads due to the load curve shape and 
relative rarity of circuit outages. Problems involved in carrying out 
reliability assessment in taking these factors into account are dis- 
cussed. 9 refs. 


4044 Reliability and its cost on distribution systems. Dixon, 
G.F.L.; Hammersley, H. (Yorkshire Electr Board, Eng.). IEE Conf 
Publ.; No. 148, 81-84(21 Feb 1977). 

The reliability of the electric power distribution networks of 
the British Area Board is examined, and the following conclusions 
are reached: 1) The average customer receives their distribution 
reliability at a negligible or even negative cost; 2) about 73% of all 
lost customer-hours occurs at 11 kV; 3) the present orthodox meth- 
ods of arranging circuitry and switchgear on 11 kV urban networks 
seem economically sound; 4) the reliability of rural networks needs 
substantial improvement; 5) a cheap automatic 11 kV pole-mounted 
sectioner is needed; 6) minimum-reliability standards for the individ- 
ual customer is needed; and 7) some analysis on historic versus 
present costs may be useful. 7 refs. 


4045 Standards of security in network planning. Dwek, M.G-.; 
Bending, R.C. (CEGB, Syst Plann Branch, Engl). JEE Conf. Publ; 
No. 148, 93-96(21 Feb 1977). 

The security standards used by the Central Electricity Gener- 
ating Board of the U.K. in planning the primary transmission net- 
work is reviewed, and work being undertaken on quantitative securi- 
ty assessment techniques based on probabilistic analysis is outlined. 
Some of the problems encountered in this approach are considered, 
and factors affecting future security objectives are discussed. 7 refs. 


4046 Program for composite bulk power electric system adequa- 
cy assessment. Dandeno, P.L.; Jorgensen, G.E.; Puntel, W.R.; Ring- 
lee, R.J. (Ontario Hydro). JEE Conf. Publ.; No. 148, 97-100(21 Feb 
1977). 

A program for adequacy assessment of bulk power electric 
systems has been developed and is now operational. The program 
has been tested on systems up to a size of 375 buses and applied to 
planning studies on 100 to 256 bus systems. The salient feature of the 
program is its ability to automatically select and subsequently test 
contingencies deemed likely to produce system failure conditions. 
The utilization of such a technique lends itself to a large and 
complex power system, as exists within the boundary of Northeast 
Power Coordinating Council. 2 refs. 


4047 Use of probabilistic models in the problems of power 
system management and planning. Bergougnoux, J.; Auges, P. (Electr 
de Fr). IEE Conf. Publ.; No. 148, 105-108(21 Feb 1977). 
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Two models are described: the Greta model is a simulation of 
the annual management of a combination of thermal, nuclear, and 
hydroelectric generating facilities in the random future; it is based on 
valid economic criteria and the performance of facilities, and types 
of hazards are given due weight in investment decisions; the Mexico 
model, replacing empirical rules employed at present, estimates costs 
of reinforcement strategies in terms of failures and the operation of 
the transmission system. 3 refs. 


4048 Possibilities of reliability calculations for the determina- 
tion of necessary fast reserve of power systems in the European 
interconnected system. Edwin, K.W.; Kochs, H.D.; Traeder, G. 
(Tech Hochsch Aachen, Ger.). JEE Conf. Publ.; No. 148, 137-140(21 
Feb 1977). 

Mathematical models are developed for fast calculations of 
required fast reserves for the planning and operation of large genera- 
tion systems without essential restrictive assumptions. Two different 
methods for operational purposes are described: the “system-tree- 
method” and a method which uses the approximation of the truncat- 
ed-normal-distribution of outaged power for systems with the 
number of units greater than 20-40. Forecasting errors, capacity 
limits of tie lines, start-up failure probabilities of reserve units, and 
loading rates of units are considered for the calculation of technical 
and economical risks. 


4049 Operating capacity reliability assessment. Billington, R.; 
Harrington, P.G. (Univ of Sask, Saskatoon). JEE Conf. Publ; No. 
148, 141-144(21 Feb 1977). 

The development of a consistent approach to capacity reli- 
ability evaluation in operating systems has been illustrated. The 
extension of the basic P-J-M method to include variable lead time 
units permits the technique to respond to all types of operating 
capacity. The capacity outage probability levels for an individual 
system can be readily applied to interconnected system applications 
using the multilevel capacity assistance concept. Spinning and over- 
all operating reserve margins can therefore be consistently shared by 
two or more systems. Operating risk evaluation simply indicates how 
much capacity should be run or held in reserve to satisfy a given 
load at a specified risk level. The response risk approach assists in 
the allocation of loads to the various units in the system by recogniz- 
ing the ability of a unit to respond within a designated time period to 
a loss of system capacity. 10 refs. 


4050 Quantitative evaluation of operating reserve duty of peak- 
duty storage plants in power system planning. Panichelli, S.; Paris, L.; 
Salvaderi, L. (Ente Naz per l’Energ Elettr, Rome, Italy). JEE Conf. 
Publ.; No. 148, 145-149(21 Feb 1977). 

The selection and correct sizing of peak-duty storage plants in 
a power system depend on a determination of the value of their 
benefit to the system. With the use of probability methods, this can 
be performed by using computing tools capable of examining the 
system behavior sequentially on an hourly basis, by applying oper- 
ation policies very close to the real ones. The evaluation implies the 
definition of a “dynamic risk” of the system; the expected value of 
the yearly energy (MWh/yr) is assumed corresponding to the inte- 
gral versus the time of the operating reserve deficit. This index 
measures, though in a simplified way, the expected value of the 
oo load shedding due to the forced outages of operating units. 
11 refs. 


4051 Generating system planning, performance and reliability 
assessment. Khatib, H. (Jordan Electr Auth). JEE Conf. Publ; No. 
148, 150-153(21 Feb 1977). 

The stochastic assessment of generation costs is the most 
accurate way of predicting future system performance and costs. An 
algorithm, briefly described, has been developed which models the 
whole-year costs in one run, while optimizing maintenance, schedul- 
ing and allowing for scheduled outages, and recognizing partial 
output and derated states of the sets, rising incremental costs with 
output, and the cost of unit starting. Such a simulation program has 
wide applications in reliability assessment, medium-term manage- 
ment decisions, and long-term expansion plans. 7 refs. 


4052 Report on small Missouri municipal electric utilities to the 
Ozarks Regional Commission. Jefferson City, MO; Missouri Depart- 
ment of Natural Resources (1977). 190p. (NP—22408). 

No reference source exists that provides comparative data on 
power plant performance on most municipal utilities in the state of 
Missouri. The purpose of this study is to gather and aggregate local 
electric municipal utility data so that relevant base information can 
be provided for short and long term planning. After analyzing the 
vast amount of data obtained directly from FPC records and from 
the on-site reviewing of municipal utility records, some policy 
implications do evolve, and it is hoped that they be given honest 
consideration by key decision-makers in the state of Missouri and the 
Ozarks Regional Commission. The type of power plant performance 
data compiled pertains to name-plate generating capacity; peak loads 
and load factors; fuel supply, consumption and cost; and the amount 
of electricity generated, purchased, and/or sold by the municipality. 


ERA VOL. 3, NO. 2 


The annual audits for many municipalities proved to be a valuable 
source of financial information. 


4053 Electric power transfers for California. Final report. Ne- 
ville, T.; Hess, J.; Maggart, J.; Milne, K.; Barton, R.; Moths, E.; 
Parshall, L.; Ulland, J. Stanford, CA; Stanford Western Energy 
Policy Study (SWEPS) (1976). 119p. (NP—21892). Energy Re- 
sources Conservation and Development Commission, Sacramento. 

This preliminary report is an exploration of three sets of 
regional issues affecting California electric utilities: the Northwest, 
the Southwest, and the California Power Pool. Each of these will 
affect the resource planning of California utilities and should be 
considered by the Commission in its regulatory and policy roles. 
Major policy issues for consideration are: The Northwest--should 
the Energy Commission take action to secure continuing benefits 
from Federal hydro resources in the Northwest; The Southwest-- 
does the Commission want utilities to site plants in other states; and 
The California Power Pool--can any significant benefits be obtained 
for California by encouraging more highly integrated pooling ar- 
rangements among its utilities. After examining the supply availabil- 
ity, impacts, policies, and agreements in the three sources and their 
interties, some key concepts are presented in Appendix A; summary 
of plants in progress in the Northwest in Appendix B; Northwest 
planning options in Appendix C; and the reserve curve in Appendix 
D. (MCW) 


4054 Strom fuer die Bundesrepublik. Berichte und Zahlen zur 
Entwicklung der oeffentlichen Elektrizitaetsversorgung von 1950 bis 
1975. (Electric power for the Federal Republic. Reports and data on 
the development of the public electricity supply from 1950 until 1975). 
Frankfurt am Main; VDEW (1976). 64p. 

In this booklet, the legal basis is explained (Energy Produc- 
tion Act, nuclear energy law, environmental protection law, etc.), 
consumption, power station output, and production for the period 
are given, and the technical progress is described. Comprehensive 
tables complete the booklet. 25 tables. 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 3158, 3960, 3970, 5222 


4055 (HEDL-SA—1214) Assessment of cooling water supply in 
the United States. Peterson, D.E.; Sonnichsen, J.C. Jr. (Hanford 
Engineering Development Lab., Richland, Wash. (USA)). 1977. 
Contract EY-76-C-14-2170. 13p. (CONF-770403—16). Dep. NTIS, 
PC A02/MF AOl1. 

From 39. annual meeting of the American Power Conference; 
Chicago, Illinois, United States of America (USA) (18 Apr 1977). 

Consistent with the Water Pollution Act of 1965 the Clear 
Water Restoration Act of 1966, and the Federal Water Pollution Act 
Amendment of 1972, and realizing the importance of long-range 
planning, studies were performed to examine the effect of the 
legislation on the methods of waste management for thermal power 
plants. Streams in eight major drainage areas in the United States 
were examined for direct cooling capacities. Generally, the effect 
has been the virtual elimination of once-through cooling at inland 
sites for new power plants. As a consequence of the trend to off- 
stream cooling, regional limitations of surface water supplies with 
respect to the consumptive use requirements of wet cooling towers 
and cooling ponds were studied. Results showed that, by the year 
2000, severe to major water problems are projected for the Colorado 
and California regions with major to moderate problems projected 
for the Great Basin, Upper Colorado, Rio Grande, Texas Gulf, 
Missouri and Middle Atlantic regions. An information retrieval 
system was developed for water data as related to the generation of 
electricity by thermal power plants. 


4056 Hydro power plans back up Nigeria's oil developments. 
Eckenfelder, G.V. (Montreal Engineering Co., Canada). Energy Int.; 
14: No. 7, 20-22(Jul 1977). 

The Niger River and its tributaries offer a potential renewable 
energy source to supplement Nigeria's oil and gas production. The 
country’s gentle gradient requires containment of the two distinct 
floods (the sediment-free winter Black Flood and the silt-laden fall 
White Flood) to be limited to low dams, but also allows large 
storage reservoirs. Upstream hydro plants operate in Guinea and 
Upper Volta primarily to generate power, while Nigeria and Mali 
need multi-propose projects for flood control and irrigation as well 
as power. Reservoirs to provide irrigation for two or three crops 
each year could develop a food surplus and a stable agricultural 
industry. Nigeria's largest project is Kanji, which will have an 836- 
MW capacity in 1978 and includes navigational locks and reservoirs. 
A series of low dams and locks on the Niger is needed to cover 
rapids, reefs, rock outcroppings, and sand banks and allow barge 
traffic on a regulated flow of water. The National Electric Power 
Authority (NEPA) plans six more projects which, combined with 
Nigeria's oil and gas reserves, will provide substantial electric 
power. (DCK) 
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ELECTRIC POWER TRANSMISSION AND DISTRIBUTION 


4057 (BTHE—020320) World electricity supplies. A survey of 
supply voltages throughout the world. (British Standards Institution, 
Hemel Hempstead (UK). Technical Help to Exporters). 1975. 26p. to 
members $8.00. 

The tables of the varied electricity supplies encountered 
throughout the world contain information obtained principally from 
the electricity supply organizations themselves. All domestic com- 
merical and industrial supplies are included, excepting those above 
22 kV. Both line voltage and phase voltage are given, e.g., 380/220 
(A) the affix (A) identifying the circuit diagram (at the rear of the 
tables) of the supply source connections. 


4058 Concern overhead. Kornberg, H.A. EPRI J.; 2: No. 5, 6- 
cet 

emand for increased transmission voltage has caused con- 
cern over the biological effects of exposure to electromagnetic fields. 
It has been estimated that the 14,000 circuit miles of lines 500-kV and 
higher will increase to 24,000 miles by 1980 and to 42,000 miles by 
1990. Without the use of these high-voltage lines, U.S. utilities will 
be unable to supply the electricity needed by urban centers. The 
following can be said of the biological effects of 50- or 60-Hz fields: 
(1) reports from the Soviet Union of effects in switchyard workers 
cannot be confirmed from examinations of similar workers in 
Canada, England, France, West Germany, Italy, or the U.S.; (2) no 
experiment thus far has clearly established that electric fields even 20 
times as high as those encountered under 765-kV transmission lines 
can cause a biological effect of significance; and (3) if electric fields 
can cause biological effects, it appears that they will be subtle, 
possibly elusive, and extremely difficult to identify. EPRI’s extensive 
research program, together with ERDA’s parallel efforts, is applying 
the best scientific methods to identify any effects. 


CONSUMPTION AND UTILIZATION 
REFER ALSO TO CITATION(S) 3943, 3965, 4011, 4130, 4172, 4186 


4059 (BNL—23101) Energy use in Japan and the United States. 
Doernberg, A. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1977. Contract EY-76-C-02-0016. 27p. Dep. NTIS, PC A03/MF 
AOl. 

Summary paper for RFF-EPRI workshop on international 
energy consumption comparisons, September 15—16, 1977. 

Statistically, the energy consumption differences between the 
U.S. and Japan are very large. Total per capita energy consumption 
in Japan is 37 percent of that of the U.S. The pricing of fuels in the 
two countries for each sector are briefly investigated. The energy 
supply situation in Japan differs drastically from that in the U.S. 
Japan is dependent on oil for three-fourths of its energy and essen- 
tially all of it is imported, 95 percent from OPEC and the remainder 
from Oman and China. The other energy sources in Japan are coal, 
hydroelectricity, nuclear, solar, and geothermal. Energy consump- 
tion by sectors are compared for the two countries. Energy inputs to 
blast furnaces, iron and steel industry, aluminum industry, cement 
industry, and pulp and paper industry are specifically noted. Energy 
consumption by rail cars, automobiles, buses, trucks, aircraft, and 
ships are discussed. In the residential sector, energy inputs for space 
heat, air conditioning, water heating, cooking, refrigeration, and 
lighting are given. Data for commercial energy consumption for 
Japan is given by building type, while data for U.S. commercial 
energy consumption is organized by economic activity—wholesale, 
public administration, services, etc. (MCW) 


4060 (PB—259417) The energy vista: policy perspectives on 
energy conservation through land use management. Priest, W.C.; 
Elgerman, M.R. (Technology and Economics, Inc., Cambridge, 
Mass. (USA)). 22 Jun 1976. Contract FEA-CO-04-50250-00. 418p. 
NTIS, PC A18/MF AO1. 

The report given presents the second-stage product of FEA- 
supported research into the relationships between energy consump- 
tion and land use. The primary areas of investigation are: (1) Imple- 
mentation Strategies--How does one bring about energy conserva- 
tion through land use changes, (2) Growth Policy--What are the 
regional, interregional and national growth trends and their relation- 
ship to energy consumption, (3) New Technology Applications-- 
What are the implications of alternative energy technologies and the 
potential impact of new telecommunications applications. Color 
illustrations reproduced in black and white. 


4061 Simulation model of household fuel uses. Hirst, E.; Lin, 
W.; Cope, J. (Oak Ridge National Lab., TN). Appi. Math. Model.; 1: 
No. 4, 177-180(Mar 1977). 

This paper describes a detailed engineering-economic model 
of household fuel uses that is explicitly sensitive to the major 
demographic, economic, and technological determinants of fuel use. 
This model was designed to combine the best features of both 
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econometric and engineering process approaches into a single model. 
The model described here simulates energy use on an annual national 
basis from 1970 to 2000; it aims to provide an analytical tool with 
which to evaluate a variety of energy conservation policies and 
technological improvements with respect to their impacts on resi- 
dential energy use and expenditures over time. The model, as pres- 
ently constructed, deals with energy use at the national level for four 
fuels (electricity, gas, oil, and other); six end uses (space heating, 
water heating, refrigeration, cooking, air conditioning, and other); 
and three housing types (single-family units, apartments, and trail- 
ers). Household energy use (for each fuel, end use, housing type, and 
year) is derived as the product of several determining factors. These 
factors and their derivations are described. 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


4062 Future energy sources. Beattie, D.A. (Energy Research 
and Development Administration, Washington, DC). Prepr., Div. Pet. 
Chem., Am. Cheni. Soc.; 22: No. 1, 101-104(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

Prospects of the following future energy sources are dis- 
cussed: fusion energy, geothermal energy, and solar energy. (JRD) 


4063 Utilizing alternative energy sources in France. Magnien, 
M. (Electricite de France, Paris). Int. J. Energy Res.; 1: No. 1, 55- 
67(1977). 

The relative merits of various alternative-energy sources are 
discussed with particular reference to their suitability in the French 
context. The case is presented for decentralized solar power as 
against centralized solar-power production and some test installa- 
tions in France are described. The potential for geothermal power is 
examined, and it is shown that the resource is essentially nonrenewa- 
ble. A history of wind generation in France is presented, and power 
extraction from the seas is discussed, with particular reference to the 
Rance tidal-power scheme. While the public romance with alterna- 
tive-energy schemes is accepted, it is pointed out that this may only 
last for as long as their implementation is on a small scale. 


SOLAR 
REFER ALSO TO CITATION(S) 2818, 2819, 2823, 2844, 2921 


4064 (PB—263798) Utility pricing and solar energy design. 
Final report. Feldman, S.L.; Anderson, B.; Wessler, E.; Wirtshafter, 
R.; Breese, J. (Clark Univ., Worcester, Mass. (USA). Graduate 
School of Geography). 30 Sep 1976. 177p. NTIS PC A09/MF AOI. 

This report assesses the impact of solar space conditioning 
(SHAC) on electric utilities. The effect of utility pricing on the cost 
effectiveness and design of solar buildings was examined. A measure 
of the extent of the impact of SHAC upon utilities was made from 
these perspectives: the building owner, the electric utility, and 
national economic efficiency. The model, broken into four sectors, 
represented a composite evaluation. The first sector simulated the 
performance of a solar building and a conventional building. The 
second sector calculated the impact of the electricity demands of the 
two buildings on the loads and subsequent incremental costs of the 
electric utility. The third sector examined the cost-effectiveness to 
the building owner of the solar building in comparison to the 
conventional building. The final sector considered the total costs to 
society of one alternative building versus the other. 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 4030 


OTHER 


REFER ALSO TO CITATION(S) 2783, 2796, 4247, 4248, 4250, 
4253, 4256, 4768, 4769, 4770, 4771 


ENERGY CONVERSION 


4065 (ERDA—76-28V l(App.3)) Federal look at the needs for 
energy-related materials research and development. Part I: near-term 
program. Appendix 3: energy conversion, storage and transmission 
panel report. (Federal Council for Science and Technology, Wash- 
ington, D.C. (USA). Energy Task Group). 1976. 29p. Dep. NTIS, 
PC A03/MF AO1. 

Supplemental information to the Energy Conversion, Storage 
and Transmission Panel Report is contained as part of the National 
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Plan for Energy-Related Materials Research and Development. 
(GHT) 


MHD GENERATORS 
REFER ALSO TO CITATION(S) 4318, 5637 


4066 (NTIS/PS—77/0529) Magnetohydrodynamic generators 
in power generation (a bibliography with abstracts). Report for 1964- 
Jun 77. Grooms, D.W. (National Technical Information Service, 
Springfield, Va. — Jun 1977. 165p. NTIS PC NO1/MF NOl1. 

The citations include research on performance, costs, efficien- 
cy, and design of MHD generators and their use in fusion and fission 
reactors, and fossil fueled plants. (This updated bibliography con- 
tains 160 abstracts, 40 of which are new entries to the previous 
edition.) 


DESIGN AND DEVELOPMENT 


4067 (CONF-750266—, pp 25-29) Possible research directions 
in open cycle MHD. Thiagarajan, V. (Bhabha Atomic Research 
Centre, Bombay). 1975. 

From Symposium on plasma physics and 
magnetohydrodynamics; Trombay, Bombay, India (5 Feb 1975). 

In Plasma physics and magnetohydrodynamics. 

The process of generation of power through open MHD 
cycle using combustor gases of hydrocarbons, suitably seeded is 
nearing commercialization. The main hurdle has been the develop- 
ment of materials for extended operations. The following problems 
may be worth investigating: operation of preheaters with seeded 
combustion products, study of energy divisions among the various 
modes (vibration, rotation, and ionization) and control supersonic 
and combined supersonic and subsonic flows in the duct, study of 
flows with arcs at the walls, steam generator studies with gas 
pressure in excess of 1.2 atma, and operation of gas turbines with 
seeded combustion products. 


4068 (CONF-750266—, pp 233-242) Experimental rigs for 
MHD studies. Venkatramani, N.; Jayakumar, R.; Iyer, D.R.; Dixit, 
N.S. (Bhabha Atomic Research Centre, Bombay). 1975. 

From Symposium on plasma physics and 
magnetohydrodynamics; Trombay, Bombay, India (5 Feb 1975). 

In Plasma physics and magnetohydrodynamics. 

An MHD experimental rig is a miniature MHD installation 
consisting of basic equipments necessary for specific investigations. 
The present paper deals with some of the experimental rigs used in 
the investigations being carried out at BARC. The experiments 
include diagnostics and evaluation of materials in seeded combustion 
plasmas and argon plasmas. The paper also details the design specifi- 
cations, schematics, and some of the results of the investigations. 


4069 (CONF-750266—, pp 207-217) Coal gasification for 
MHD lications. Sarkar, S. (Indian Inst. of Tech., Bombay). 1975. 
rom Symposium on plasma physics and 
magnetohydrodynamics; Trombay, Bombay, India (5 Feb 1975). 

In Plasma physics and magnetohydrodynamics. 

It is stressed that the product gases from various coal gasifica- 
tion processes may be used as successful fuel for open-cycle MHD 
eee. Pilot-scale experiments on the different aspects of an 

HD power plant as a whole should be initiated in India after 


preliminary techno-economic considerations have been fully given 
to a few carefully chosen integrated schemes. Caution should be 
exercised in the case of combined bisification-combustion units for 
high ash Indian coals. 


PERFORMANCE AND TESTING 


4070 (CONF-750266—, pp 78-83) Influence of materials on 
magnetofluiddynamics for power generation for space technology. 
Sinha, A.K.; Subbanna, G.N.; Mukherjee, M.K. (Vikram Sarabhai 
Space Centre, Trivandrum, India). 1975. 

From Symposium on plasma physics and 
magnetohydrodynamics; Trombay, Bombay, India (5 Feb 1975). 

In Plasma physics and magnetohydrodynamics. 

The main types of power supplies which have been used in 
satellites or space probes are photovoltaic solar cells and electro- 
chemical batteries. Recent developments in advanced space power 
systems indicate that magentofluiddynamics (MFD) can play a sig- 
nificant role in power conversion. The operational reliability of an 
MFD system is markedly influenced by the materials of construction 
especially of certain critical subsystem/components. The importance 
of these materials and the associated problem areas particularly 
—_— with overall performance of the MFD system have been 

isc ] 


4071 Analysis of energetic characteristic of a large 
magnetohydrodynamic power station (MHDPS). Levental’, G.B.; 
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Pashkov, S.A.; Shishkov, E.V. (AN SSSR, Moscow. Inst. Vysokikh 
Temperatur). Teploenergetika (Moscow); No. 11, 5-8(Nov 1975). (In 
Russian). 

The plant investigated on the whole meets the requirements 
of operation under future conditions of development of power 
supply systems. The generalised power characteristic of a flexible 
generating unit of an MHD power station reveals the internal 
interaction of its elements (assemblies) at different values of electric 
load. The use of this kind of power characteristic makes it possible in 
designing to ensure optimal correspondence of parameters and par- 
ticular power characteristcs of elements to the required thermal 
efficiency of the whole generating unit in variable modes of its 
operation. The power characteristic of a flexible generating unit 
makes it ible with some assumptions to simplify comparative 
analysis of the efficiency of a generating unit in comparison with the 
conventional plants when they are used in covering the load of 
power supply systems. With change from the reduced power charac- 
teristic to the generalised power characteristic the optimal corre- 
spondence to operational requirements of the elements of the plant as 
a whole is found. The equations of the power characteristics can be 
recommended for engineering and economic substantiation of the 
use of MHD power stations of the discussed type in power supply 
systems. Preliminary investigations have shown that the use of 
flexible MHD power stations under future conditions of the develop- 
ment of power supply systems may result in considerable saving of 
fuel. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


4072 (AD-A—036215) Preparation and properties of a stable 
metallic ferrofluid. Final technical report, December 1975—December 
1976. Charles, S.W.; Popplewell, J. (University Coll. of North 
Wales, Bangor (UK)). Sep 1976. 39p. NTIS PC A03/MF AOI. 

The aim of this research work has been to obtain a suspension 
of small single domain ferromagnetic particles in a metallic carrier 
stable in high magnetic fields and over a temperature range suitable 
for its application in an energy convertor. An ultrastable suspension 
of iron particles in mercury containing 0.7 wt % of tin and approxi- 
mately 2 wt % of sodium has been produced. This fluid is stable up 
to 420K and in zero magnetic field over the period of time during 
which measurements have been made, i.e., approximately one year. 
To date measurements have not been made above 420K. Theory 
predicts that the fluid as described above would be sufficiently stable 
in a magnetic field gradient of 100,000 oersted/cm to enable it to be 
used in an — converter. However, initial experiments have 
shown that the effective rate of diffusion of iron particles under the 
influence of such a field gradient is many orders of magnitude 
greater than predicted. 


4073 (BNWL—2004-5) Development, characterization, and 
evaluation of materials for open cycle MHD. Quarterly report, Octo- 
ber—December 1976. Bates, J.L.; Bunnell, L.R.; Daniel, J.L.; Mar- 
chant, D.D.; Mellinger, G.B. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Jul 1977. Contract EY-76-C-06-1830. 67p. 
Dep. NTIS, PC A04/MF AOl1. 

The objectives of this program are to develop, test, character- 
ize, and evaluate materials for open-cycle, coal-fired MHD power 
generators. The specific immediate goals emphasize electrode and 
insulator materials, including: (1) the testing and evaluation of the 
enhanced effects of alkali seed on materials in a dc electric field; (2) 
the development and testing of improved electrodes and insulators 
with controlled microstructures, compositions and properties; and 
(3) the characterization and evaluation of materials relating to both 
the US MHD Program and the US-USSR Cooperative Program for 
MHD power genereators. The scope of this program encompasses 
the following areas: (1) reproducible laboratory testing of both 
ceramic and metal electrode materials and insulator materials in 
alkali seed/slag under dc electric current and voltages as functions 
of temperature, seed/slag, and composition; (2) development and 
fabrication of electrodes, insulators, and other related materials with 
controlled electrical, chemical, and physical properties, including 
evaluation in laboratory tests in US MHD test facilities and as part 
of the US-USSR testing program; and (3) characterization and 
evaluation of materials tested under the US-USSR and the US MHD 
programs include the measurement and analysis of structural, chemi- 
cal, and thermophysical properties of electrodes, insulators, slag, and 
other related materials before and after testing. Results are presened 
and discussed. 


4074 (CONF-750266—, pp 72-77) Materials for hot electrodes 
in open cycle MHD power generation. George, A.M. (Bhabha 
Atomic Research Centre, Bombay). 1975. 

From Symposium on plasma physics and 
magnetohydrodynamics; Trombay, Bombay, India (5 Feb 1975). 

In Plasma physics and magnetohydrodynamics. 

Research has been going on in our laboratories on lanthanum 
chromite based materials to extend the temperatures up to 2000°C 
without degenerating their electrical and physical characteristics. 
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Materials having fusion temperatures of 2600°C and high conductiv- 
ity at ambient temperatures, show good promise in this regard. The 
results of these investigations are presented here along with a general 
assessment of the other materials. 


4075 (CONF-750266—, pp 185-206) Fuels for open cycle MHD 
power generation. Vaidyeswaran, R. (Regional Research Lab., Hy- 
derabad, India). 1975. 

From Symposium on plasma physics and 
magnetohydrodynamics; Trombay, Bombay, India (5 Feb 1975). 

In Plasma physics and magnetohydrodynamics. 

The basic principles of MHD power generation are described. 
Various possible fuels for MHD power generation are discussed. 
The direct use of coal and the use of gasified coal as a fuel are 
described. (MOW) 


4076 (CONF-750266—, pp 218-232) Thermodynamic calcula- 
tions for combustion plasma. Venkatramani, N.; Das, A.K. (Bhabha 
Atomic Research Centre, Bombay). 1975. 

From Symposium on plasma physics and 
magnetohydrodynamics; Trombay, Bombay, India (5 Feb 1975). 

In Plasma physics and magnetohydrodynamics. 

A combustion plasma as produced by burning a suitable fossil 
fuel with oxygen enriched air seeded with an alkali salt is character- 
ized, at a given pressure and temperature, by the concentration of 
the different constituents. The constituents chosen for analysis, con- 
sidering thermodynamic equilibrium in the gas phase are: COz, H2O, 
Nz, CO, Ar, K, Hz, OH, O2, H, NO, O, KOH, KO, K*, OH™, KO’, 
N, C(g), O°, H~. The paper deals with the procedure of calculations 
and some of the results for typical Indian MHD fuels for experimen- 
tal purposes. 


4077 (CONF-750266—, pp 243-246) Plasma diagnostics in 
MHD generators. Bhagavat, G.K. (Indian Inst. of Tech., Bombay). 
1975. 


From Symposium on plasma physics and 
magnetohydrodynamics; Trombay, Bombay, India (5 Feb 1975). 

In Plasma physics and magnetohydrodynamics. 

Some conductivity measurements in MHD plasmas are de- 
scribed. The measurements were performed using a small rf coil. 
Some rf transmission delay measurements are also discussed. (MOW) 


4078 Enthalpy augmentation to MHD generation. Holt, J.F. US 
Patent 4,016,438. 5 Apr 1977. Filed date 27 May 1975. 5p. 

An improved magnetohydrodynamic (MHD) generator is 
provided by increasing the electrical conductivity of the working 
fluid by raising the temperature of the fluid. This is accomplished by 
providing an additional source of heat for the combustion products 
within the combustor. The additional source of heat in the combus- 
tor is provided by an electrical arc discharge within the combustor. 
The arc is energized by feeding back a part of the electrical output 
power from the MHD generator to the arc electrodes. In a typical 
nominal 20 megawatt system the thermal efficiency of the system is 
typically increased from approximately 20% to approximately 24.5% 
by such enthalpy augmentation. 


4079 Some results of an experimental investigation of energy 
dissipation in a mixing chamber of MHD generator. Kuznezov, V.I. 
(Moskovskij Aviatsionnyj Inst. (USSR)). Teplofiz. Vys. Temp.; 13: 
No. 4, 836-843(Jul 1975). (In Russian). 

Two types of steam-water injectors differing from one an- 
other by method of supplying cold liquid are investigated. The flux 
pulse has been directly measured at the input and output of the 
mixing chamber for determining the energy loss in the injector 
caused by interaction of the two-phase flux with the chamber 
surface. A generalized dependence of the coefficient characterizing 
the dissiative losses sigmasub(kc) has been obtained. The data on the 
mean volumetric steam content of the flux at the output of the 
mixing chamber are presented. Conclusions are drawn that a circular 
delivery of the cold liquid in the injector is more preferable than a 
jet supply, since its applying decreases the dissipative losses. At the 
regimes close to stalling sigmasub(kc) has a maximum and reaches 
0.45/0.5; the mean volumetric steam content of the flux at the output 
of the mixing chamber reaches the least values 0.23/0.45. No essen- 
tial difference in the characteristics of the mixing chamber is ob- 
served at the angles of its narrowing 12 and 24 deg. 


DUCT ENGINEERING AND FLUID DYNAMICS 


4080 (AD-A—036452) Two-phase Hartmann flows in the MHD 
generator configuration. Annual report, December 1975—December 
1976. Lindgren, E.R.; Kurzweg, U.H.; Elkins, R.E.; Trovillion, T.A. 
(Florida Univ., Gainesville (USA). Dept. of Engineering Sciences). 
Jan 1977. Contract NO0014-76-C-0410. 35p. NTIS PC A03/MF AO1l. 
Two-phase Hartmann flows in an MHD generator duct of 
rectangular cross-section are examined and numerical values for the 
velocity fields and induced current streamlines for fluids of spatially- 
dependent electrical conductivity are determined as a function of 
load factor, Hartmann number and channel aspect ratio. This study 
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is of considerable practical interest in connection with some experi- 
mental work on two phase liquid metal-gas MHD generators and the 
results presented herein may enhance the understanding of the 
operating characteristics of such devices. Results indicate that con- 
ductivity gradients can produce inflected velocity profiles which 
may be hydrodynamically unstable, that for larger load factors the 
shunt current in the Hartmann boundary layers become considerable 
and that two-phase MHD flows of moderate void fractions have 
sound speeds considerably lower than in its components. Turbulent 
effects are not considered in these studies since turbulent fluctuations 
are expected to be suppressed for the high Hartmann number flows 
of interest in two-phase MHD generators. 


4081 (AD-A—040142) Physical phenomena in flowing plasmas 
at high magnetic fields. Interim scientific report 15 Feb 76—14 Feb 77. 
Eustis, R.H.; Mitchner, M.; Kruger, C.H.; Hanson, R.K. (Stanford 
Univ., Calif. (USA). Dept. of Mechanical Engineering). 14 Feb 1977. 
Contract F44620-76-C-0024. 16p. NTIS PC A02/MF A011. 

A four-pin electrical conductivity probe has been developed 
which is capable of providing a continuous record of space-resolved 
values of the electrical conductivity of MHD generator plasmas. 
Preliminary measurements have been made of the effect of flow 
velocity on the indicated electrical conductivity. 


4082 (CONF-750266—, pp 1-12) Effect of ion slip current on 
MPD electric power generator. Mittal, M.L.; Bhat, A.N. 1975. 

From Symposium on plasma physics and 
magnetohydrodynamics; Trombay, Bombay, India (5 Feb 1975). 

In Plasma physics and magnetohydrodynamics. 

The present analysis is made to investigate the effects of ion 
slip current on the flow of a partially ionized gas in a rectan 
channel. The analysis is made by using the equations of motion for 
an incompressible, viscous fluid and ion slip current is taken into 
account by using the generalized Ohm's law. The magnetic Reyn- 
olds number is small so that the terms quadratic in induced magnetic 
field are negligibly small. The numerical values for velocity compo- 
nents, the current components and power generated (J.E) are calcu- 
lated and are compared with the case when ion slip current is 
neglected. It is found that the power generated is reduced due to ion 
slip current. 


4083 (CONF-750266—, pp 51-56) Study of the plasma—elec- 
trode interface in a MHD channel. Sakuntala, M. (Banaras Hindu 
Univ., Varanasi, India). 1975. 

From Symposium on plasma physics and 
magnetohydrodynamics; Trombay, Bombay, India (5 Feb 1975). 

In Plasma physics and magnetohydrodynamics. 

An experimental study was proposed to find the losses in the 
plasma and in the plasma—electrode interface in a MHD channel. 
Two parallel plate graphite electrodes of 2.5 cm length are adjusted 
to be flush with the duct walls and separated by 1.5 cm. The current- 
voltage characteristics of the plasma are recorded. It was established 
that the characteristics of the high current mode are of a cathodic 
arc. (MOW) 


4084 (CONF-750266—, pp 64-71) Effect of shape and resistiv- 
ity of electrodes in a Faraday MHD duct. Jayakumar, R.; Ghosh, 
S.N. (Bhabha Atomic Research Centre, Bombay). 1975. 

From Symposium on plasma physics and 
magnetohydrodynamics; Trombay, Bombay, India (5 Feb 1975). 

In Plasma physics and magnetohydrodynamics. 

The object of achieving uniform current distribution in the 
presence of high axial fields has prompted the use of resistive 
electrodes in flat and wedge geometries. In the case of flat geometry 
the technique involves the generation of voltage drop along the 
surface of the electrodes in the axial direction, due to the Faraday 
current collected by the electrode and flowing into a lead wire, to 
reduce or eliminate the discontinuity in the axial electrical field that 
would otherwise occur, say in case of metal electrodes. In the case 
of wedge shapes, higher resistance path is provided for the regions 
where c mrent is likely to concentrate. In the case of flat geometry, 
the effec. of the position of lead wire also influences the current 
distribution in the plasma and on the electrode surface. The resistive 
electrodes have been investigated for the actual current distribution 
by numerically solving the Laplace’s equation for current stream 
function, arising out of Maxwell's equation and generalized Ohm's 
law. In the case of wedge electrode, the solution has been sought by 
numerical analysis of both plasma and electrode zones. It is shown 
that both geometries, the flat geometry with a lead wire shifted 
optimally from one edge and the wedge electrode can almost elimi- 
nate current concentration. 


4085 Investigation of operation of arc electrodes for a MHD- 
generator. Asinovskii, E.I.; Afanas’ev, A.A.; Pakhomov, E.P.; Re- 
shetov, E.P.; Strel'tsov, A.N.; Shabashov, V.I. (AN SSSR, Moscow. 
Inst. Vysokikh Temperatur). Teplofiz. Vys. Temp.; 13: No. 4, 830- 
835(Jul 1975). (In Russian). 

As a result of experiments carried out on a laboratory bench 
equipped with a magnet with the field up to 1 t, two prospecting 
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schemes of electric arc electrodes (EAE) operating in the regime 
with an arc “on duty” have been chosen for MHD-generator U-25 
for the subsequent researches. In both schemes tungsten rods pro- 
tected with stabilizing insertions with diameters, chosen from the 
conditions of the passing flow, serve as electrodes. The results 
testing EAE in the MHD-channels of model plants Temp” and U- 
02 are presented. The researches have shown that the EAE of the 
proposed construction operating in the regime with an arc “on duty” 
may in principle provide selection of the working current of the 
order of 200 A from the MHDG channel with erosion N deg 3x10™® 
g/K. On using the EAE electrode losses decrease and one may 
expect that the conditions of break-down between the MHDG 
cathode and flow core will improve. 


4086 Effect of conductivity inhomogeneities in the 
layer on an electrode wa!l on local characteristics of MHD generator 
with diagonal circuit of electrode connection in a subsonic flow. 
Kirillov, V.V.; Panovko, M.Y.; Sokolov, Y.N. (AN SSSR, Moscow. 
Inst. Vysokikh Temperatur). Teplofiz. Vys. Temp.; 14: No. 1, 179- 
190(Jan 1976). (In Russian). 

The technique and results of calculations of characteristics of 
a magnetohydrodynamic generator with diagonal scheme of elec- 
trode connection are presented taking account of inhomogeneous 
conductivity in the boundary layers on an electrode wall, non-ideal 
insulation, and possible insertion of electrodes into the flux. The 
calculations are carried out for the following ranges of determining 
parameters: the relative temperature of the electrode wall 0.5 - 1.0; 
the relative thickness of the boundary layer 0.1 - 0.3; the electrode 
insertion into the flux 0 - 1.0; the Hall parameter 0 - 10. The effect of 
the parameters on the power, the load factor, the electrode connec- 
tion angle, and the distribution of current and potential in plasma is 
shown. 


4087 Study on addition ionization in MHD generators. Pinkha- 
sik, M.S.; Zakharko, Y.A.; Cherkas, V.D.; Nabatov, G.V. Teplofiz. 
Vys. Temp.; 14: No. 1, 191-198(Jan 1976). (In Russian). 

Time processes of the behaviour of a drop of K2COs3 water 
solution in a circuit of a magnetohydrodynamic generator and their 
effect on conductivity are examined. Some of the experimental data 
on water evaporation from drops of a 50% water solution of KeCOs 
are presented. Evaporation of K2COs melt is examined taking ac- 
count of chemical reactions in the boundary layer. Dependences of 
the relative conductivity of combustion products on the stay time of 
a dope in the gas-air circuit of the U-25 generator are calculated 
with account for polydispersity of dope particles. Possibilities of 
obtaining the thermodynamical equilibrium of an inserted dope in 
combustion products and the plasma conductivity increase are dis- 
cussed. 


4088 Stability of MHD flow with nonequilibrium electric con- 
ductivity. Zampaglione, V.; Nedospasov, A.V.; Khait, V.D. (AN 
SSSR, Moscow. Inst. Vysokikh Temperatur). Teplofiz. Vys. Temp.; 
13: No. 4, 843-846(Jul 1975). (In Russian). 

Instability of the non-equilibrium MHD-flow of the super- 
heating-convective type when the temperature of electrons definin- 
ing the electric conductivity of the medium differs from that of 
heavy particles is considered in the framework of two-component 
hydrodynamics. The equation of the flow stability boundary and 
oscillation frequency are obtained on considering the equation for 
small perturbations and that for dispersion. It has been found that the 
— effect decreases and non-equilibrity increases the stability of 

ow. 


THERMOELECTRIC GENERATORS 


DESIGN AND DEVELOPMENT 


4089 High efficiency thermoelectric generator for the direct 
conversion of heat into electrical energy. Marinescu, M. (to Institutul 
de Cercetaro Energetice Industriale si Proictari Utilaje Energetice). 
US Patent 4,039,352. 2 Aug 1977. Filed date 10 Dec 1973. 6p. 

The invention concerns a new thermoelectric generator, the 
operation of which is due to a new effect that takes place in a closed 
chain uniformly heated at an optimum temperature. The chain, 
consisting of a semiconductor, comprises between two different 
metals the difference of the work-function of which are related to 
the value of the optimum temperature quantitatively, through a 
certain formula given in the specification. For maximum electric 
power delivered, the concentration of the holes in the semiconduc- 
tor must be of the order of 10'* n/cm*%, and the concentration of 
electrons of the order of 10° n/cm%, at 20°C. Such a chain has in the 
absence of any temperature gradient, an efficiency near unity. 6 
claims, 6 figures. 


4090 Simplified thermodynamic analysis of a recirculatory elec- 
trogasdynamic generator. Malaczynski, G.W. (Pol Akad Nauk, 
Gdansk). Pr. Inst. Masz. Przeplyw.; No. 73, 13-23(1976). (In Polish). 


ERA VOL. 3, NO. 2 


Thermodynamic problems associated with the heat-to-electric 
energy conversion based on the electrogasdynamic (EGD) principle 
are discussed. The merits of recirculatory EGD generators are 
pointed out, and for the recirculating EGD medium of such a 
generator a simplified picture of the thermodynamic cycle is present- 
ed on a Mollier diagram. The design of a laboratory version of the 
generator, in which steam as a driving medium is substitued in the 
primary cycle with a gas carrying a small amount of added steam, is 
outlined. The added steam makes it possible to maintain the proper 
electric parameters of the working medium in the electrogasdynamic 
energy conversion region. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 4495 


4091 Thermoelectric generators that incorporate self-segmenting 
thermoelectric legs. Hampl, E.F. Jr. (to Minnesota Mining and Manu- 
facturing Co.). US Patent 4,029,520. 14 Jun 1977. Filed date 28 May 
1974. 10p. 

The contact members used with thermoelectric legs formed 
from self-segmenting thermoelectric compositions (compositions in 
which a constituent migrates under the influence of combined ther- 
mal and electrical gradients to create a gradation of doping levels 
that is beneficial for thermoelectric conversion) should be specially 
chosen to compensate for and best take advantage of the self- 
segmenting feature. In general, at least an exterior thickness of the 
contact member against the end of the leg toward which the 
migrating constituent moves should include the constituent at sub- 
stantially its free-state chemical potential. 3 figures. 


THERMIONIC CONVERTERS 


4092 (NTIS/PS—77/0527) Thermionics (a bibliography with 
abstracts). Report for 1970-May 77. Grooms, D.W. (National Techni- 
cal Information Service, Springfield, Va. (USA)). Jun 1977. 301p. 
NTIS PC NO1/MF N01. 

Research on thermionic power generation, power plant 
design, converter design, and basic research on thermionic materials 
are cited in the bibliography. Spacecraft applications are included. 
(This updated bibliography contains 296 abstracts, 61 of which are 
new entries to the previous edition.) 


DESIGN AND DEVELOPMENT 


4093 (COO—2533-5) Thermionic energy conversion research 
analysis. Annual progress report, October 1, 1976—September 31, 
1977. Lam, S.H. (Princeton Univ., N.J. (USA). Dept. of Aerospace 
and Mechanical Sciences). 1977. Contract EY-76-S-02-2533. 14p. 
Dep. NTIS, PC A02/MF AO1. 

The solution algorithm of the wall-to-wall plasma theory of 
arc-drop in a thermionic converter is summarized, and results from a 
sample calculation are presented. 


PERFORMANCE AND TESTING 


4094 (N—76-33991) Diminiode thermionic conversion with 111- 
iridium electrodes. Koeger, E.W.; Bair, V.L.; Morris, J.F. (National 
Aeronautics and Space Administration, Cleveland, Ohio (USA). 
Lewis Research Center). Sep 1976. 1lp. (NASA-TM-X—73492; E— 
8888). NTIS, PC A02/MF A011. 

Preliminary data indicating thermionic-conversion potentiali- 
ties for a 111-iridium emitter and collector spaced 0.2 mm apart are 
presented. These results comprise output densities of current and of 
power as functions of voltage for three sets of emitter, collector, and 
reservoir temperatures: 1553, 944, 561 K; 1605, 898, 533 K; and 1656, 
1028, 586 K. For the 1605 K evaluation, estimates produced work- 
function values of 2.22 eV for the emitter and 1.63 eV for the 
collector with a 2.0-eV barrier index (collector work function plus 
interelectrode voltage drop) corresponding to the maximum output 
of 5.5 W/sq cm at 0.24 volt. The current, voltage curve for the 1656 
K 111-iridium diminiode yields a 6.2 W/sq cm maximum at 0.25 volt 
and is comparable with the 1700 K envelope for a diode with an 
etched-rhenium emitter and a 0.025-mm electrode gap made by 
TECO and evaluated by NASA. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


4095 (AD-D—003861) Water slurry coating method for ther- 
mionic cathodes. Sherman, C. (Department of the Air Force, Wash- 
ington, D.C. (USA)). 4 Mar 1977. 7p. NTIS PC A02/MF AOI. 

A method is reported for coating a platinum base thermionic 
cathode with a water slurry of barium zirconate, by dipping the 
cathode into the slurry, followed by drying and heating the cathode 
to form a durable, uniform coating of barium zirconate. 
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4096 Choice of electrode configuration of a thermionic convert- 
er. Berzhatyi, V.I.; Maevskii, V.A.; Mel’nikov, M.V.; Sinyavskii, 
V.V. Zh. Tekh. Fiz.; 45: No. 10, 2148-2151(Oct 1975). (In Russian). 

The selection is considered of an optimum electrode configu- 
ration for a thermionic electric converter (TEC) depending on 
values of the TEC electric power density w of lateral (cylindrical) 
and end (flat) parts of the emitter cladding. The effect is investigated 
on power characteristics of a flat cylindrical element of the emitter 
diameter dsub(E) ratio to its height lsub(E). The consideration of the 
ratio between the ohmic losses on electrodes in the cylindrical 
Bsub(sigma) and flat Bsub(T) parts of the element has shown that the 
ratio of electric losses to the generated power is proportional to the 
square of the characteristic size of an emitter. However the absolute 
values Bsub(sigma) and Ssub(T) differ; when dsub(E) = Isub(E) and 
other conditions being equal, the relative losses on electrodes in the 
flat part of the element are almost one order less than in the 
cylindrical part. The investigation of the ratio dsub(E)/lsub(E) effect 
on the power efficiency of the flat cylindrical element E has shown 
that the dependence E(dsub(E)/Isub(E)) is extremum in nature. In 
flat thermionic elements the main condtribution to the output power 
is produced by the emitter end part. An attempt has been made to 
single out rational areas of the use of different types of thermionic 
elements. If the emission efficiency of a flat emitter is two or more 
times higher than the efficiency of a cylindrical emitter, with other 
conditions being equal preference is given to a flat thermionic 
element with (dsub(E)/lsub(E))sup(opt) > 1. For comparable effi- 
ciencies and low power densities the authors recommend the use of a 
cylindrical (coaxial) element with (dsub(E)/lsub(E))sup(opt) (< =) 
0.5; for high power densities or high electric resistances of elec- 
trodes, most efficient element in the opinion of the authors, is a flat 
cylindrical one with dsub(E)/lsub(E) approximately 1. 


FUEL CELLS 
REFER ALSO TO CITATION(S) 2816 


4097 (NTIS/PS—77/0544) Fuel cells. Volume 2. 1974-June 
1977 (a bibliography with abstracts). Report for 1974-Jun 77. Cavag- 
naro, D.M. (National Technical Information Service, Springfield, 
Va. (USA)). Jul 1977. 230p. NTIS PC NO1/MF NO1. 

Fuel cell applications, components, fabrication, design, cata- 
lysts, and chemistry are covered. The bibliography includes all types 
of fuel cells such as hydrogen-oxygen cells, hydrocarbon-air cells, 
and biochemical cells. (This updated bibliography contains 225 ab- 
stracts, 76 of which are new entries to the previous edition.) See also 
NTIS/PS-75/478, Fuel Cells. Vol. 1. 1969-1973. 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 3927 


4098 Electrolyte reservoir for a fuel cell. Grevstad, P.E. (to 
United Technologies Corp.). US Patent 4,035,551. 12 Jul 1977. Filed 
date 1 Sep 1976. 10p. 

An electrolyte reservoir layer disposed behind and adjacent 
one of the catalyst layers of a fuel cell is a porous, hydrophilic 
material. Excess liquid volume wicks into the reservoir layer 
through the catalyst layer and fills the smaller pores within the 
reservoir. The larger pores remain empty and provide clear passage- 
ways for the reactant gas to reach the catalyst. Wet-proofing of the 
reservoir layer is not required. In a preferred embodiment the 
reservoir layer is the electrode substrate whereby the catalyst layer 
is bonded to the surface thereof. 1 figure. 


4099 (N—77-19581) Dual membrane, hollow fiber fuel cell. 
Ingham, J.D.; Lawson, D.D. (National Aeronautics and Space Ad- 
ministration, Pasadena, Calif. (USA)). 3 Feb 1977. Contract NAS7- 
100. 12p. NTIS PC A02/MF AOI. 

A gaseous fuel cell is described which includes a pair of 
electrodes formed by open ended, ion-exchange hollow fibers, each 
having a layer of metal catalyst deposited on the inner surface 
thereof and large surface area current collectors such as braided 
metal mesh in contact with the metal catalyst layer. A fuel cell 
results when the electrodes are immersed in electrolyte and electri- 
cally connected. As hydrogen and oxygen flow through the bore of 
the fibers oxidation and reduction reactions develop an electrical 
potential. Because the hollow fiber configuration provides large 
electrode area per unit volume and intimate contact between fuel 
and oxidizer at the interface, and because of the low internal resis- 
tance of the electrolyte, high power densities can be obtained. 


4100 Electrode reservoir for a fuel cell. Lamarine, J.H.; Stew- 
art, R.C. Jr.; Vine, R.W. (to United Technologies Corp.). US Patent 
4,038,463. 26 Jul 1977. Filed date 1 Sep 1976. 10p. 

An electrolyte reservoir layer disposed behind and adjacent 
one of the catalyst layers of a fuel cell is porous and hydrophilic to 
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the electrolyte. In one embodiment the reservoir layer includes 
impregnations of hydrophobic material to provide reactant gas pas- 
sages through the reservoir layer to the catalyst layer. Additionally 
the reservoir layer includes impregnations of a material similar to the 
fuel cell electrolyte retaining matrix material to improve electrolyte 
transfer from the matrix into the reservoir. The impregnations of 
hydrophobic material are designed to provide good distribution of 
the reactant gas into the catalyst layer without consuming a large 
volume of the reservoir. In a preferred embodiment the reservoir is 
also the electrode substrate whereby the catalyst layer is bonded to 
the surface thereof. 3 figures. 


4101 Fuel cell. Cheron, J. (to Institut Francais du Petrole). US 
Patent 4,037,022. 19 Jul 1977. Priority date 12 May 1975, France. 4p. 

A fuel cell block is described comprising sealed compart- 
ments for fluid reactants and electrolyte. These compartments are 
delimited by plates, for example, the electrodes of the fuel cell. At 
least some of the plates delimiting the compartments are subjected to 
magnetic attractive forces balancing the action of the pressing forces 
exerted on these plates by the fluid contained in the compartments. 2 
figures. 


4102 Method for operating a fuel cell system and fuel cell 
system for executing this method. Thompson, R.A.; Levy, A.H.; 
Hoyle, E.M. (to United Aircraft Corp., East Hartford, Conn. 
(USA)). German(FRG) Patent 1,931,528/C/. 23 Dec 1976. 3p. (In 
German). 

The fuel ‘methane’ is inserted into a catalyst placed at the gas 
side of a permeable anode of a high-temperature fuel cell filled with 
molten carbonate as an electrolyte. The methane is subjected to a 
steam reformer process. The heat necessary for this process is Joule’s 
heat generated by the fuel cell. The steam necessary for this process 
is supplied by means of electro-chemical hydrogen transformation 
obtained from the steam reformer process. Heat and carbon dioxide 
of anode exhaust gas are emitted into the air to be conducted into the 
fuel cell cathode, while the surplus steam and the non-used hydrogen 
mixture of the anode exhaust gas are emitted into the methane 
supply. The exhaust air on the cathode side of the fuel cell preheats 
the humid fuel gas. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


4103 (AD-A—039242) Platinization of platinum-doped Kocite 
electrodes in phosphoric acid fuel cells. Interim progress report No. 3, 
September—December 1976. Welsh, L.B.; Leyerle, R.W. (UOP, Inc., 
Des Plaines, Ill. (USA)). Mar 1977. Contract DAAGS53-76-C-0014. 
85p. NTIS PC A05/MF AOl1. 

The use of UOP platinum impregnated Kocite materials as 
low-cost air and/or fuel electrocatalysts in phosphoric acid electro- 
lyte fuel cells has been optimized with respect to some of the 
electrocatalyst and electrode structure parameters. Kocite materials 
are composite structures consisting of pyropolymers chemically 
bonded to refractory substrates. Fuel cell electrodes were fabricated 
from these materials and tested as anodes or cathodes in model fuel 
cells with Teflon-bonded platinum-black counter electrodes. 


4104 Fuel cell with hydronium beta-alumina electrolyte. Dubin, 
R.R.; Roth, W.L. (to General Electric Co.). US Patent 4,032,694. 28 
Jun 1977. Filed date 26 Aug 1976. 4p. 

A gaseous fuel cell is disclosed which has a solid hydronium 
beta-alumina electrolyte positioned between and in direct electrical 
contact with a pair of gas permeable, electronically conductive 
electrodes. 2 figures. 


4105 Automatic device for opening and closing the comburent 
inlet and outlet ports of a fuel cell. Cheron, J. (to Institut Francais de 
Petrole). US Patent 4,039,728. 2 Aug 1977. Priority date 10 Aug 
1974, France. 8p. 

An automatic device is described for a fuel cell including inlet 
and outlet ports connected to an electrolyte feeding circuit provided 
with a pump for electrolyte circulation and inlet and outlet ports for 
a comburent. This device comprises in combination obturation 
means for closing and opening said inlet and outlet ports for the 
comburent, and control means connected to said obturation means, 
said control means actuating said obturation means in response to a 
parameter which depends on the circulation of electrolyte through 
the fuel cell. 26 claims, 6 figures. 


ELECTROCHEMISTRY, MASS TRANSFER, AND 
THERMODYNAMICS 


4106 (ERDA/NASA/5022—77/2) Electrochemical behavior of 
0.2 to 3 molar ferrous chloride—ferric chloride mixtures on edge-on 
pyrolytic graphite rotated disk electrodes. Miller, R.O. (National 
Aeronautics and Space Administration, Cleveland, Ohio (USA). 
Lewis Research Center). Jul 1977. Contract EX-76-A-29-1022. 11p. 
(NASA-TM—73716). Dep. NTIS, PC A02/MF AOI. 

Potentiostatic determinations in various mixtures of FeCle- 
FeCl; with excess HCl show rest potentials that are 0.1 V less 
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electropositive than the theoretical values from the formulated ratios 
of Fell to Felll (probably as a result of complexing). The standard 
rate constant k/sub s/ ranges between 1 x 10°‘ and 6 x 10° * cm/sec. 
Tafel slopes b of roughly 0.12 V per decade indicate single-electron 
exchange kinetics. No significant trend in either b or k/sub s/ was 
attributed to mixture composition. The higher k/sub s/ values oc- 
curred with an edge-on pyrolytic graphite that had undergone a 
permanent surface change. 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 3963, 3996, 4009, 4059 


4107 (PB—259390) Illinois energy conservation feasibility 
report. Final report. (Illinois Dept. of Business and Economic Devel- 
opment, Springfield (USA). Div. of Energy; Mathematica, Inc., 
Philadelphia, Pa. (USA). Mathtech Div.; Nielsen (A.C.) Co., North- 
brook, Ill. (USA)). May 1976. 434p. (DOE—76-07). NTIS, PC A19/ 
MF AOl1. 

Sponsored in part by Federal Energy Administration, V. ash- 
ington, D.C., and Illinois Inst. for Environmental Quality, Chicago. 
Prepared in cooperation with Mathematica, Inc., Philadelphia, Pa. 
Mathtech Div., and Neilsen (A. C.) Co., Northbrook, IIl. . 

An analysis is presented of more than 40 major energy 
conservation measures which might be implemented in Illinois. The 
potential for conserving energy is analyzed by fuel type for both the 
1980 and 1985 time frame. Economic, social and environmental 
impacts of these energy conservation measures are also assessed. In 
addition, an analysis is given of Illinois’ historic energy consumption 
record and forecasts. A methodology for preparing a definitive state 
energy conservation plan is outlined. 


4108 (PB—266216) Conservation and environment publications, 
1974—1976. (BRI Systems, Inc., Phoenix, Ariz. (USA)). Mar 1977. 
Contract FEA-CR-04-60589-00. 56p. NTIS PC A04/MF AO1. 

This catalog lists publications and materials produced by the 
Office of Energy Conservation and Environment, FEA, and its 
contractors during the period 1974-1976. It contains the title, source, 
order number, price and a brief abstract for approximately 180 
publications dealing with buildings, business and industry, education, 
resources and environment, transportation, and general interest sub- 
jects. 


4109 (PB—266260) Content analysis and interpretation of five 
regional hearings to determine current status and future needs of in- 
school energy education. Survey, 1976. (Educational Testing Services, 
Princeton, N.J. (USA)). Aug 1976. Contract FEA-CR-04-60557-00. 
45p. NTIS PC A03/MF AOI. 

Hearings were conducted for the Federal Energy Administra- 
tion by the contractor in Atlanta, Boston, Chicago, Dallas and 
Portland, Oregon with a total of 245 participants. Results indicate 
the need for development of proper attitudes toward energy con- 
sumption and the need for a scientific understanding of energy 
principles and energy conservation through classroom programs at 
all levels. It is recommended that energy education goals, with 
curriculum programs and materials, and adequate teacher training 
programs, be developed with an interdisciplinary approach. 


4110 (PB—266429) Hidden waste. Final issue report. Large, 
D.B. (Conservation Foundation, Washington, D.C. (USA)). Nov 
1976. 114p. (CONFD—01). NTIS PC03/MF AO1. 

This report discusses the uses of energy in homes, businesses, 
transportation, and factories and gives suggestions for efficient and 
productive energy use. A comprehensive list of references and 
charts and diagrams are included. 


4111 Gas-hot water generators for swimming pools: one year 
operational experience at the Laa/Thaya swimming pool. Mang, W. 
(NIOGAS, Enzersdorf). Gas, Wasser, Waerme; 31: No. 2, 44-48(Feb 
1977). (In German). 

Energy savings through optimization of fuel utilization are 
obtained using glass heat exchangers that reduce exhaust in tempera- 
ture by half. Cooled air is reused in ventilation system. Specifications 
of facilities and operational characteristics of generator are given. 


BUILDINGS 


REFER ALSO TO CITATION(S) 3993, 3994, 3995, 3997, 4003, 
4016, 4061 


4112 (AD-A—040220) Observation and analysis of protected 
membrane roofing systems. Schaefer, D.; Larsen, E.T.; Aamot, 
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H.W.C. (Cold Regions Research and Engineering Lab., Hanover, 
N.H. (USA)). Apr 1977. 44p. (CRREL—77-11). NTIS PC A03/MF 
AOl. 

Two performance indicators, effectiveness and thermal effi- 
ciency, are defined and used to evaluate the year-round performance 
of three protected membrane roofs in Alaska and New Hampshire. 
Effectiveness is a measure of the deviations of ceiling temperatures 
from a yearly average, with large diviations indicating erratic perfor- 
mance in the roofing-insulation system and small departures indicat- 
ing a thermally stable system. Thermal efficiency, the ratio of 
calculated heat loss to measured heat loss, is affected by climatic 
conditions such as rain, snow, solar radiation and wind. Thermal 
efficiency values of 100% or greater are possible since the calculated 
heat loss is based only on the inside and outside air temperature 
differences and the thermal properties of the roof components. 
Results of the year-round evaluation indicate that the three protect- 
ed membrane roofs generally have high values of both effectiveness 
and thermal efficiency. 


4113 (AD-A—040344) Energy utilization index method for pre- 
dicting building energy use. Volume II. Proposed supplement to TB 
ENG 529. Interim report. Windingland, L.M.; Hittle, D.C.; Hinkle, 
B.K.; Piper, J.E. (Army Construction Engineering Research Lab., 
Champaign, Ill. (USA)). May 1977. Contract DACA-23-76-C-0001. 
167p. (CERL-IR-E—105-Vol-2). NTIS PC A08/MF A0O1. 

The development of the Energy Utilization Index (EUI) 
method for manually calculating monthly and annual energy con- 
sumption for buildings on military installations is discussed. The 
method uses basic building parameters such as U-factors, dimensions, 
occupancy, type of HVAC equipment, and average monthly weath- 
er conditions to arrive at a prediction for a building’s monthly and 
annual energy use. Procedures for aggregating individual building 
consumption data into facility and installation consumption predic- 
tions are provided. The method for correcting the predictions to 
account for actual weather conditions is also described. 


4114 (PB—259523) Daylighting of buildings. A compendium 
and study of its introduction and control. Final report. Holton, J.K. 
(National Bureau of Standards, Washington, D.C. (USA). Center for 
Building Technology). Oct 1976. 39p. (NBSIR—76-1098). NTIS, PC 
A03/MF AO. 

Planners must no longer ignore daylight as a valuable natural 
resource for building illumination. Significant reductions in the 
energy consumption of buildings are possible by decreasing the 
dependence on artificial illumination and decreasing air conditioning 
loads by employing methods which bring in cool light. In order to 
design buildings utilizing daylight effectively there must by an 
understanding of the design principles of daylighting. This requires a 
knowledge of illumination to meet the needs of the building users, an 
understanding of characteristics of daylight at the location of the 
building, and imagination in developing ways to introduce and 
control daylight. Innovative techniques for the introduction and 
control of daylight are discussed. 


4115 (PB—269153) Study of energy: saving options for refrig- 
erators and water heaters. Volume I. Refrigerators. (Little (Arthur 
D.), Inc., Cambridge, Mass. (USA)). May 1977. Contract FEA-CO- 
04-50228-00. 298p. NTIS PC A13/MF AO1. 

Energy consumed at point of use by home appliances is 6.8% 
of the U.S. energy budget. Within this appliance energy sector, over 
half of the energy goes to water heaters and refrigerators. The 
purpose of this report is to provide the Federal Energy Administra- 
tion with a comprehensive source document detailing the effect of 
design changes on refrigerator energy consumption and cost to the 
consumer. The source document is designed to provide the FEA 
with a measure of various energy efficiency targets that may be 
technologically and economically feasible by 1980. Manufacturing 
feasibility and market forces are considered in order to identify 
practical design options that could be incorporated most readily into 
commercial products. 


4116 (PB—269154) Study of energy-saving options for refrig- 
erators and water heaters. Volume II. Water heaters. (Little (Arthur 
D.), Inc., Cambridge, Mass. (USA)). May 1977. Contract FEA-CO- 
04-50228-00. 187p. NTIS PC A09/MF AO1. 

Energy consumed at point of use by home appliances is 6.8% 
of the U.S. energy budget. Within this appliance energy sector, over 
half of the energy goes to water heaters and refrigerators. The 
purpose of this report is to provide the Federal Energy Administra- 
tion with a comprehensive source document detailing the effect of 
design changes on water heater energy consumption and cost to the 
consumer. The source document is designed to provide the FEA 
with a measure of various energy efficiency targets that may be 
technologically and economically feasible by 1980. Manufacturing 
feasibility and market forces are considered in order to identify 
practical design options that could be incorporated most readily into 
commercial products. 
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4117 Exhaust air humidification in heat recovery installations. 
Hofmann, W.M. (Sulzer, Winterthur, Switzerland). Klima Kaelte 
Ing.; 5: No. 5, 179-182(May 1977). (In German). 

The adiabatic exhaust humidification of air conditioning in- 
stallations with recuperative heat recovery is a rather unknown, yet 
a very effective method of saving energy. It can be applied during 
the summer and the intermediate seasons, respectively, for the reduc- 
tion of the refrigerating demand by 4-6 kF/kg air. Additional invest- 
ment costs are not required. On the contrary, the sum total of 
savings compared with an installation without exhaust air humidifi- 
cation amounts for the refrigerating equipment not only for the 
operation but also for the investment expenditure 10-15%. 


4118 Present state and development trends in St. Poelten dis- 
trict heating. Dressler, H.; Herzog, O. (Stadtwerke St. Poelten, 
Austria). Gas, Wasser, Waerme; 31: No. 5, 158-161(May 1977). (In 
German). 

Heating systems consisting of two plants and fueled by either 
natural gas or oil are described. Steam turbine utilization is ex- 
plained, and operation of the network is evaluated. 


4119 Fighting energy losses. 9th ISH gives pointers to solutions 
concerning economical heating with conventional systems. Goeh- 
ringer, P. VDI (Ver. Dtsch. Ing.) Nachr.; 31: No. 15, 32(Apr 1977). 
(In German). 

With regard to technical equipment, the emphasis is on 
energy-saving devices. That was the theme, too, of a fair on heating 
systems and climatic engineering in Frankfurt. The equipment of- 
fered which promises rational utilization of energy is described. 
Innovations concerning heat recovery systems, air conditioning 
plants, heat pumps and progressive heating systems are reported on 
in particular. 


4120 Energy conservation in buildings: a subject not to be swept 
under the carpet anymore. Kunde, W. Neue Deliwa-Z.; No. 4, 114- 
116(Apr 1977). (In German). 

Energy shortages and price increases make the consumer 
conscious of having to show more concern for appropriate behavior, 
but conservation measures which are technically feasible and eco- 
nomically necessary cannot be obtained without legal regulations. 
Measures not only the gas supply companies have to deal with, but 
also the sanitary, heating and building industry are pointed out. 


4121 Electric central storage heating. Funk, H. (Buderus’schen 
Eisenwerke Wetzlar, Ger). Klima Kaelte Ing.; 5: No. 3, 111-116(Mar 
1977). (In German). 

Hot water central heating is the favorite heating system in the 
Federal Republic. The solid matter storage electric central accumu- 
lator--introduced some years ago--proved unsuccessful for hot water 
heating because of its price despite some advantages. A distinction is 
made between those electric central accumulators with directly 
built-in electric tubular heaters and those with which the heat 
generator and the hot water storage installation are separately ar- 
ranged. The arrangement and function of such plants are described. 


4122 Radiators and floor heating. Bach, H. (Univ Stuttgart, 
Ger). Klima Kaelte Ing.; 5: No. 3, 95-100(Mar 1977). (In German). 

A general comparison between radiators and floor heating 
shows that radiators, too, just as floor heating, can be operated with 
heating media at low temperatures, whereby the radiant balance in 
the room--a condition of comfort--can be achieved more favorably 
with radiators than with floor heating; both systems of heating 
surfaces can quickly level out any load changes, but only with 
radiators emission reductions for economizing energy are possible; 
the heat consumption of a single story building with floor heating is 
higher than with radiators, the total costs for floor heating surfaces 
are certainly higher than those for radiators, even with a heating 
medium of low temperature. 


4123 Thermal transmittance k for double and triple window 
panes and different gas fillers. Straub, J.; Merker, G.P. (Tech Univ, 
Munich). Klima Kaelte Ing.; 5: No. 3, 117-118(Mar 1977). (In 
German). 

The effect on the heat transfer coefficient of the type of gas 
filling and the emissivity of the pane of glass was investigated on 
thermopane windows with two and three panes. With normal glass, 
radiation accounts for 2/3 of the total heat transport. Coated panes, 
together with heavy noble gas fillings result in a remarkable reduc- 
tion of the heat transfer coefficient. 


4124 Heat pump refrigerants and lubricants. Reichelt, J. (Essen 
Univ. (Gesamthochschule) (Germany, F.R.)). Elektrowaerme Int., 
Ed. A; 35: No. 2, 65-71(Mar 1977). (In German). 

Lubricants are required to perform several functions in a 
refrigerant compressor. Owing to the high temperature of condensa- 
tion, lubricants are subject to considerable thermal stress in heat 
pump installations. Generally speaking, however, the lubricants al- 
ready meet present-day requirements. Further improvements in qual- 
ity would be desirable and should be the aim of future development 
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work. Nowadays mineral oils are being chiefly used, but semi- 
synthetic and partly synthetic products are also employed. 


4125 Technological and economic investigations into gas-fired 
heat pump systems. Rostek, H.A. (Ruhrgas A.G., Essen (Germany, 
F.R.)). Gas- Wasserfach, Gas-Erdgas; 118: No. 3, 99-105(Mar 1977). 
(In German). 

From Discussion meeting concerning gas; Nuernberg, Ger- 
many, F.R. (28 - 29 Oct 1976). 

10 figs.; 6 refs. 

After a brief explanation of the principles of the compression 
and the absorption heat pump, a comparison of the electric and gas 
heat pumps for space heating is presented. The operational results of 
some test systems are discussed and evaluated. It is shown that, from 
the economic point of view, the gas compression heat pump has 
good chances to be introduced in the field of space heating. 


4126 Heat pump: a future way of heating. Bergbau; 28: No. 3, 
107-112(Mar 1977). (In German). 

e fundamentals of a bivalent heat pump are described using 
oil or liquid gas as second energy carrier. Alternative and parallel 
operation are explained by means of principal circuits. An optimum 
manner of operation is aimed at, taking the system and energy costs 
into consideration. 


4127 Heat and electricity generating methods. Buter, J. 
(Bochum Univ. reg x fs F.R.)). pp 121-144 of In Energy supply 
of the future. Euler, K.J.; Scharmann, A. (eds.). Muenchen, Ger- 
many, F.R.; Thiemig (1977). (In German) 

A short synopsis on the actual methods of heating of lodgings 
and of industrial heat generation is given. Electricity can be generat- 
ed in steam cycles heated by burning of fossil fuels or by nuclear 
energy. A valuable contribution to the electricity economy is pro- 
duced in the hydroelectric power plants. Besides these classical 
methods, also the different procedures of direct electricity genera- 
tion are treated: thermoelectric, thermionic, magnetohydrodynamic 
power sources, solar and fuel cells. 


4128 Preliminary study of automatic daylight control of artifi- 
cial lighting. Crisp, V.H.C. (Build Res Establ, Garston, Engl). Light 
Res. Technol.; 9: No. 1, 31-41(1977). 

The availability and present use of photo-electric continuous 
dimming or simple switching lighting controls are described and the 
cost effectiveness of using such systems is investigated. Although 
data on use of lighting are lacking, necessitating some assumptions, it 
is concluded that at present costs automatic dimming systems are 
likely to be cost effective in new buildings. Fitting existing light 
installations with automatic dimming control is not usually cost 
effective although an increase in electricity cost of about 4% per 
annum in real terms could change this. Despite smaller potential 
savings automatic switching can often be cost effective since initial 
costs are significantly lower. The maximum conservation potential 
of automatic controls is between 0.2 and 0.4% of UK primary 
energy use. 


4129 Controlling costs with lighting controls. Light Light. Envi- 
ron. Des.; 70: No. 3, 118-121(1977). 

This article assesses what opportunities there are for energy, 
and therefore money, savings through careful use of lighting con- 
trols. Manual control and automatic time control is discussed and 
problems of daylight linking are considered. Tables of potential 
savings for dimming systems are given. Finally multiple systems are 
touched upon. It is estimated that the maximum potential energy 
saving by control is some 0.2-0.4% of UK primary energy use, or 5- 
10% of the amount of electricity used for lighting. 


4130 Economic evaluation of heat pumps. Kernan, G.; Brady, J. 
Int. J. Energy Res.; 1: No. 2, 115-125(1977). 

The economics of heat pumps is evaluated by comparing the 
operating costs and discounted capital costs with those of oil-fired 
boilers. The study's purpose was to determine the energy utilization 
efficiency and the technical as well as economic characteristics of 
heat pumps. The tests, conducted in Ireland, determined the theo- 
retical breakeven coefficient of performance for a range of fuel 
prices, with consideration given to Irish climatic conditions. 


4131 Optimising heat exchangers for air-to-air space-heating 
heat pumps in the United Kingdom. Blundell, C.J. (Electricity Coun- 
cil Research Centre, Capenhurst, Eng.). Int. J. Energy Res.; 1: No. 1, 
69-94(1977). 

The paper deals with some of the major aspects of heat- 
exchanger design for electric heat pumps. After a discussion of heat- 
transfer theory, it describes a method that can be used in the design 
and sizing of air-to-refrigerant heat exchangers and in calculating 
temperature distributions. As an illustration, economically optimum 
sizes for exchanger coils are given for heat pumps of output 13.9 kW, 
5.6 kW, and 5 kW at 5°C outside the ambient temperature. At 
several stages, manufacturer's experimental data have been used, and 
the final results are compared with the design of heat exchangers 
used in commercially available models. Some temperature measure- 
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ments made on a heat-pump installation in an experimental house are 
also reported. At least doubling the size of presently used indoor 
coils is shown to be economically justifiable, increasing the seasonal 
coefficient of performance from about 2.4 to 2.8 to 3.0. Reassessment 
of outdoor-fan size is also shown to be necessary. Throughout the 
work it is assumed that the heat pump is required for heating only, as 
would be the case in the United Kingdom. 


4132 Quantitive evaluation of infrared pictures of house facades. 
The measuring system ‘Thermobil’. Huppmann, G. (Messerschmitt- 
Boelkow-Blohm G.m.b.H., Ottobrunn (Germany, F.R.). Unterneh- 
mensbereich Raumfahrt). pp 161-164 of In Heating with sun. Vol. 2. 
Practical building engineering. Bossel, U. (ed.). Muenchen, Ger- 
many, F.R.; DGS (1977). > German) 

From 3. meeting of the Deutsche Gesellschaft fuer Sonnenen- 
ergie e.V. on heating with sun 2 - house technology under practical 
aspects; Muenchen, Germany, F.R. (3 - 4 Mar 1977). 

The mode of operation of the Thermobil measuring system 

used for the detection of heat losses in buildings is described. First, 
heat images supplied by an infrared camera are digitized, displayed 
and stored on-line. These data are evaluated by means of a suitable 
calculating program. They present a temperature image of the 
surface with the temperature given in absolute values. Under favor- 
able conditions, an image of the heat flow which by means of a 
computerized program can be calculated from this temperature 
image, is presented as computer printout. 
4133 Device for heating by means of a heat pump. Pflueger, U.; 
Waterkotte, K. (to Pflueger Apparatebau G.m.b.H. und Co. K.G., 
Herne (Germany, F.R.)). German(FRG) Patent 2,433,897/B/. 23 
Dec 1976. 3p. (In German). 

A compact heat pump incorporated in a square shaped enclo- 
sure is described. Evaporator and condense parts are arranged 
vertically with their pipe bundles. Ground water or the ground 
serves as heat sources. The claim refers to the spatial arrangement of 
all components of the system. 


RESIDENTIAL BUILDINGS 
REFER ALSO TO CITATION(S) 2946, 4004, 4017 


4134 (AD-A—041024) Demonstration of building heating with 
a heat pump using thermal effluent. Special report. Sector, P.W. (Cold 
Regions Research and Engineering Lab., Hanover, N.H. (USA)). 
May 1977. 30p. (CRREL-SR—77-11). NTIS PC A03/MF AOI. 

Efforts made to recover waste heat and to reuse it to heat a 
building are described. A heat pump, which is a refrigeration device, 
was operated to provide building heat and to demonstrate both 
economic benefits and energy savings possible with this type of 
heating system. Heat pump fundamentals and system design consid- 
erations supplement the report of this demonstration project. Oper- 
ational characteristics were monitored and are reported. A 25% 
reduction in heating costs was observed compared with an oil-fired 
system. It is recommended that the minimum coefficient of perfor- 
mance should be 3.4 for a cost effective, energy-conservative heat 
pump heating system. 


4135 (N—77-24011) NASA technology utilization house techni- 
cal support package. (National Aeronautics and Space Administra- 
tion, Langley Station, Va. (USA). Langley Research Center). 1976. 
43p. (NASA-TM-X—74686). NTIS PC A03/MF AO1. 

Special systems and features incorporated in the NASA Tech- 
nology Utilization House are described. These include solar energy 
utilization, energy conservation techniques, water recycling, hot 
water systems, security systems, and other design features. 


4136 (NTIS/PS—77/0396) Energy conservation: buildings (a 
bibliography with abstracts). Report for 1964—May 1977. Hunde- 
mann, A.S. (National Technical Information Service, Springfield, 
Va. (USA)). Jun 1977. 209p. NTIS PC NO1/MF NO1. 

Energy conservation in residential, commercial, and industrial 
buildings through use of efficient heating, air conditioning, and 
lighting systems is discussed. Topic areas cover the retrofitting of 
existing buildings, methods of detecting heat loss, and better use of 
electric power, using thermal energy storage and solar heat. A few 
abstracts deal with general studies on the potential for conserving 
energy in buildings and guidelines and manuals for building owners. 
(This updated bibliography contains 204 abstracts, 88 of which are 
new entries to the previous edition.) 


4137 (NTIS/PS—77/0546) Electric power consumption (cita- 
tions from the NTIS data base). Report for 1971-Jun 77. Hundemann, 
A.S. (National Technical Information Service, Springfield, Va. 
(USA)). Jul 1977. 292p. NTIS PC NO1/MF NO1. 

Citations from Federally-funded research dealing with indus- 
trial, commercial, and residential aspects of electric power consump- 
tion and demand are presented. Topic areas cover the economics of 
supply as well as amount of consumption. A few citations cover 
projections of future demand and conservation measures to reduce 
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electric power consumption. (This updated bibliography contains 
287 abstracts, 99 of which are new entries to the previous edition.) 


4138 (NTIS/PS—77/0547) Electric power consumption (cita- 
tions from the Engineering Index data base). Report for 1970-Jun 77. 
Hundemann, A.S. (National Technical Information Service, Spring- 
field, Va. (USA)). Jul 1977. 177p. NTIS PC NO1/MF NO1. 

Citations from worldwide research on electric power con- 
sumption in the commercial, residential and industrial sectors of the 
U.S. and many foreign countries are presented. Topic areas cover 
methods of forecasting electric power demand, computerized load 
control, and trends in electric power consumption. A few abstracts 
pertain to the economics of supply and conservation measures. (This 
updated bibliography contains 170 abstracts, 43 of which are new 
entries to the previous edition.) 


4139 (NTIS/PS—77/0551) Fuel consumption: industrial, resi- 
dential, and general studies (a bibliography with abstracts). Report for 
1964-Jun 77. Hundemann, A.S. (National Technical Information 
Service, Springfield, Va. (USA)). Jul 1977. 215p. NTIS PC NO1/MF 
NOl. 

Citations of research on fuel supply, demand, shortages, and 
conservation through effective utilization are presented. A few ab- 
stracts pertain to energy consumption in the agricultural sector, fuel 
substitution, economic studies, and environmental concerns relating 
to energy consumption. Bibliographies on electric power consump- 
tion and fuel consumption by transportation also are available. (This 
updated bibliography contains 210 abstracts, 92 of which are new 
entries to the previous edition.) 


4140 (PB—259519) Energy usage characteristics of single 
family residences and their occupants in Illinois. Volume I: methodolo- 
gy. (Nielsen (A.C.) Co., Northbrook, Ill. (USA). Retail Index Div.). 
Aug 1976. 10Sp. NTIS, PC A06/MF AO1. 

Sponsored in part by Illinois State Dept. of Business and 
Economic Development, Springfield. Div. of Energy. 

The data collected consisted of measuring the existing ther- 
mal performance (current condition) characteristics of the selected 
residential dwelling units in Illinois, including such factors as the 
amount of insulation in the ceiling, sidewalls, and foundation, and of 
obtaining relevant socio-economic characteristics of the residents of 
the sample households. 


4141 (PB—266236) Energy and economic impact assessmeut of 
HUD's Minimum Property Standards. (Little (Arthur D.), Inc., Cam- 
bridge, Mass. (USA)). Oct 1976. Contract FEA-CO-04-50173-00. 
86p. NTIS PC A05/MF AO1. 

This study analyzes the various energy, economic, and institu- 
tional impacts which could occur following the broad adoption of 
HUD's established Minimum Property Standards to cover all new 
residential construction. The study quantifies those impacts in the 
energy and economic sectors and assesses their impact in the institu- 
tional sector. 


4142 (PB—266907) Recommended criteria for retrofit materials 
and products eligible for tax credit. Final report. Rossiter, W.J. Jr.; 
Mathey, Robert G. (National Bureau of Standards, Washington, 
D.C. (USA). Inst. for Applied Technology). Apr 1977. 59p. NTIS 
PC A04/MF AO1. 

Criteria are recommended for materials and products consid- 
ered eligible for proposed tax credit for retrofitting one and two 
family residences to conserve energy. The materials considered 
include insulation and vapor barriers, storm windows and doors, 
caulking and weatherstripping, and clock thermostats. A list of these 
retrofit materials was compiled by generic type and recommenda- 
tions made on their installation. In addition to recommended criteria 
for materials and products eligible for tax credit, desired levels of 
performance for the retrofit materials are presented as a guide to 
homeowners to achieve maximum benefits in energy conservation 
through retrofitting. 


4143 (PB—267829) Comparison of computer-predicted and ob- 
served energy uses in a multi-family high-rise apartment building. 
Final report. Barnett, J.P.; Liu, S.T. (National Bureau of Standards, 
Washington, D.C. (USA)). Jun 1977. 38p. (NBSIR—76-1177). NTIS 
PC A03/MF AOl1. 

A comparison was made of the results of two computer 
programs, the National Bureau of Standards Load Determination 
Program (NBSLD) and the American Gas Associations E-CUBE 
program, in predicting the energy consumption of a multi-family 
high-rise apartment building located in Omaha, Nebraska. Results 
are given on a monthly basis for the computed energy values and 
compared with average monthly values of metered data obtained 
over a five-year period. 


4144 (PB—268340) DEPAF: a computer model for design and 
performance analysis of furnaces. Conference paper 1 June 1976—15 
January 1977. Chi, J. (National Bureau of Standards, Washington, 
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D.C. (USA)). 1977. 9p. (CONF-770802—7). Bureau of Standards, 
Washington, DC 

rom National heat transfer conference; Atlantic City, New 
Jersey, United States of America (USA) (15 Aug 1977). 

The report covers the development of a computer simulation 
program DEPAF (Design and Performance Analysis of Furnaces) 
for residential fossil-fuel-fired furnaces. DEPAF is based upon an 
analytical model which accounts for cyclic (on-and-off) operation of 
furnace burner and blower. Transmission of heat at on-cycle uses the 
theory of radiative and convective heat transfer; transmission of heat 
at off-cycle uses the theories of turbulent and free convective heat 
transfer. Confidence in DEPAF was established by the use of 
available experimental data on a gas-fired forced-warm-air furnace. 
While the theory of transient heat transfer in combustion is complex 
in nature, theoretical results based upon quasi-steady-state analysis 
are in excellent agreement with experiments. If the building heat loss 
is known DEPAF can be used to calculate the annual performance 
and operating cost for residential heating systems with furnaces. 
Examples are given to illustrate applications of DEPAF to examine 
quantitatively the effect of design and operating variables on annual 
performance and operating costs of residential forced-warm-air fur- 
naces. It was found that considerable savings in fuel and operating 
costs can often be achieved by performing certain modifications to 
existing furnaces. 


4145 American heat pumps in British houses. Heap, R.D. (Elec- 
tricity Council Research Centre, Capenhurst (UK)). Elektrowaerme 
Int., Ed. A; 35: No. 2, 71-76(Mar 1977). 

American manufactured heat pumps were installed to provide 
heating in three British houses, and their operation was monitored in 
detail. They were effective, but have sufficient shortcomings to 
prevent their widespread adoption for this application. Data on 
energy use, defrost frequency, comfort, noise, cooling needs, and 
electrical characteristics are presented, showing that comfort levels 
are high but that improvements in defrost control and reductions in 
outdoor noise level are needed. Starting currents on single phase 
units are too high, and the annual load pattern is wasteful of 
resources if too little heat pump capacity is provided. Recent studies 
demonstrate the scope for new designs which should overcome the 
shortcomings of the American units in British applications. 


4146 Future ordinance for thermal insulation. Results of the 
‘Therma’ competition. Petri, G. (Bundesministerium fuer Raumord- 
nung, Bauwesen und Staedtebau, Bonn (Germany, F.R.)). 
Elektrowaerme Int., Ed. A; 35: No. 2, 61-65(Mar 1977). (In German). 

From 23. plastics colloquium of the Sueddeutsches Kunst- 
stoff-Zentrum; Wuerzburg, Germany, F.R. (15 Dec 1976). 

Federal and state goverments in Germany have done a great 
deal recently in order to reduce the heat requirement of new 
buildings and of existing housing. In the construction of new build- 
ings, the problem can be solved with the aid of ordinances. As far as 
existing housing is concerned, an attempt was made at furnishing 
incentives to the owners for the reconstruction and modification of 
the houses. The Therma competition was part of the efforts made 
towards this aim. Its results are evaluated and should furnish ideas 
about what steps can be taken and the costs involved. 


4147 Power-saving water storage heaters. Pflaumer, F. 
Elektrowaerme Int., Ed. A; 35: No. 2, 81-84(Mar 1977). (In German). 

Compact water storage heaters make for comfort and are 
highly economical and can be installed in the immediate vicinity of 
faucets. They permit even large quantities of hot water to be taken 
simultaneously from several faucets within a short time. They are 
provided with excellent thermal insulation to save energy and are 
fabricated from high-grade materials and can thus be used with 
every kind of water. A two-cycle control enables them to be ideally 
adapted to the power supply and to the local electricity rates. 


4148 Operating experiences with heat pump installations. Viel- 
haber, K. Elektrowaerme Int., Ed. A; 35: No. 2, 71-76(Mar 1977). (In 
German). 

The suitability of different heating networks for use with heat 
pumps is discussed and their influence on the mean performance 
coefficient is described. Examples are mentoned to show how dual- 
fuel heat pump heating systems are already being used. The oper- 
ation of an air-to-water heat pump having an indirectly heated water 
storage tank confirm that heat pumps are suitable for heating domes- 
tic water and that in comparison with oil-fired combination boilers 
they are economical. 


4149 Use of gas-fired rado-panels in households, trades and 
industries. Lindow, R. (Ruhrgas A.G., Essen (Germany, F.R.)); 
Skunca, I. (Gaswaerme-Institut e.V., Essen (Germany, F.R.)). Gas- 
Wasserfach, Gas-Erdgas; 118: No. 3, 119-126(Mar 1977). (In 
German). 

From Discussion meeting concerning gas; Nuernberg, Ger- 
many, F.R. (28 - 29 Oct 1976). 

Due to their properties, gas-fired radiation heaters were 
almost exclusively used in heating engineering for large rooms until 


ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 433 


about 10 years ago. In the recent past, they are increasingly used in 
process engineering as well. The contribution gives a survey of the 
layout and mode of operation of gas-fired radiation heaters and 
indicates some possible fields of application in industry, trade and 
households. 


4150 Heat pumps with additional gas heating. Vielhaber, K. 
(Bosch (R.) G.m.b.H., Wernau (Germany, F.R.). Geschaeftsbereich 
Junkers). Gas- Wasserfach, Gas-Erdgas; 118: No. 3, 116-119(Mar 
1977). (In German). 

After some general remarks on heat pumps, a system with 
additional gas heating for the bivalent heating of domestic buildings 
is proposed. Due to the gas heating which may be switched on at 
low temperatures, the heat pump may be designed for a lower heat 
demand so that the system as a whole is more economical. 


4151 Heating system with a heat pump. Kahlich, D. 
German(FRG) Patent 2,529,650/A/. 20 Jan 1977. Sp. (In German). 

A heat pump is described that extracts heat energy from the 
air while at the same time utilizing solar energy, and reduces the heat 
losses by utilizing the waste heat. The arrangement of the air ducts 
and the control devices are described. 


4152 Control of overall thermal efficiency of combustion heating 
systems. Bonne, U.; Janssen, J.E.; Nelson, L.W.; Torborg, R.H. 
(Honeywell, Inc., Bloomington, MI). pp 37-52 of In Sixteenth sym- 
posium (international) on combustion. Pittsburgh; Combustion Insti- 
tute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

A method for analyzing the energy performance of central 
combustion heating systems has been derived. The method consists 
of a combination of measuring a minimum number of key system 
parameters and using them as input for HFLAME, the digital model 
used to simulate the dynamic performance of the heating system. 
HFLAME is based on the stack loss method, uses only inputs that 
can be obtained during field measurements, and relies on the steady 
state operation of the burner to calibrate flows and temperatures. 
This methodology is being applied to the study of a variety of 
furnace/boiler designs, modes of operation and control options, 
aimed at reducing the energy consumption for residential space 
heating. One of the main reasons for the substantial difference 
between steady state furnace efficiency and average seasonal system 
efficiency was found to be caused by the furnace draft flows during 
the burner off-period. Power burners can reduce the losses, L/sub 
D/, caused by those flows considerably by virtue of functioning like 
leaky dampers in the off-period. Other reasons for the generally high 
L/sub D/ losses are: low average furnace load (oversizing), the use 
of pilot flame ignition systems, frequent system cycles and high fan/ 
pump control set points. Although typical seasonal efficiency data 
for gas fired heating systems are about 60 percent, and 66 percent for 
those fired with oil, we estimate that efficiencies of up to 69 percent, 
respectively 76 percent, can be achieved by attending to careful 
selection, sizing, installation and adjustment. 


4153 Controlled environment laboratory for the testing of do- 
mestic heat pumps. Buick, T.R.; McMullan, J.T.; Morgan, R.; 
Murray, R.B. (New Univ. of Ulster, Coleraine, Northern Ireland). 
Int. J. Energy Res.; 1: No. 1, 47-54(1977). 

The construction and operation of a controlled-environment 
laboratory for the testing of domestic heat pumps is described. The 
operational range of the laboratory is -5°C to 20°C with relative 
humidity up to 100%. Air-to-water heat pumps of up to 16 kW 
heating capacity can be tested with the present design but modifica- 
tions to allow for the testing of larger units or of air-to-air units are 
also described. The laboratory is stable to within 1°C and 5% 
relative humidity, and has a recovery time of 12 min to a perturba- 
tion of 3 kW. The test procedure for air-to-water heat pumps is 
described in detail and some preliminary results presented. 


4154 Tasks and problems of heat pumps for domestic heating in 
the future energy supply. von Cube, H.L. (Cube-Ingenieurunion, 
Worms (Germany, F.R.)). Klima Kaelte Ing.; 4: No. 6, 237-242(Jun 
1976). (In German). 

Many measures have been taken or planned (energy conserva- 
tion law, better heat insulation) to cope with the growing energy 
shortage. One of the foremost is the replacement of natural oil by 
other energy carriers - especially nuclear energy - and a better 
energy utilization (waste heat recovery). A Federal district heating 
grid, which could supply urban agglomerations with heating energy, 
is widely discussed. But what is to be done for domestic dwellings in 
country districts. They will provide a main field of application of 
heat pumps for domestic use. 


4155 Air conditioning in the Federal Republic of Germany. 
Gasgemeinschaft; No. 4, 25-31(Apr 1976). (In German). 
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For the air conditioning of rooms, offices and similar accomo- 
dations, two systems have emerged in the Federal Republic of 
Germany as far as air conditioning plants operating with gas are 
concerned. One of them is a unit which has chosen the ductwork of 
a warm air central heating for feeding the prepared air into the 
various rooms either to be warmed or cooled, in other words a 
central system. The other system uses gas-fired water chillers as well 
as water heater sets, in connection with the rooms that are air- 
conditioned with consoles (decentral system). Air treatment and 
humidification takes place in the console air conditioner. 


4156 Significance of saving energy and technological realization 
within construction. Schwarze, H. (Schleswig-Holsteinische Strom- 
versorgungs A.G., Rendsburg (Germany, F.R.)). HLH, Z. Heiz., 
Lueftung, Klim., Haustech.; 27: No. 4, 134-136(Apr 1976). (In 
German). 

the basis of energy consumption data, the significance of 
energy conservation in the field of heating and air-conditioning 
concerning domestic dwellings is discussed. The possibility of using 
heat recovery plants is discussed. An explanation of the various 
systems is followed by a detailed description of bivalent heating 
systems. 


4157 Energy inputs and heat losses in residences. Stricker, S. 
Ont. Hydro Res. Q.; 28: No. 4, 19-23(1976). 

ata On several houses heated by various standards are pre- 
sented graphically. The findings show that use of heat pumps, 
reduction of infiltration losses and improved insulation levels are the 
areas having the greatest potential for energy conservation. 


4158 Heat pump heating in domestic buildings. Autenrieth, B. 
Baupraxis; No. 1, Pi ge te a (In German). 

With the aid of some basic information, a review of the 
principles of the heat pump is presented as well as the local, 
technical and economic conditions for its use for heating domestic 
buildings. 


4159 Requirements for thermal insulation. Balkowski, F.D. 
Kunstst. Bau; 11: No. 2/3, 8-10(1976). (In German). 

Requirements for improved thermal insulation in buildings 
with a view to energy conservation are leading to multilateral 
acitvities on the part of the suppliers, the Federal Ministry for 
Housing, other authorities and in setting up standards. It is therefore 
difficult to compare facts and to get a survey of existing facts and 
future opportunities. For 3 houses of the same size with different 
roof types - flat roof, steep roof, completed and non-completed attics 
- thermal insulation effects of the requirements according to DIN 
4108 from 1952/60, 1965/69, 1974 and 1976, are established and 
compared in tabular form, i.e., the heat loss in the roof, in walls, 
windows, and in the floor. Proportional improvements are given in 
tabular form. From this survey, conclusion can be drawn for practi- 
cal application and trends can be deduced. 


OFFICE BUILDINGS 
REFER ALSO TO CITATION(S) 4166 


4160 Why dimmer control for energy saving. Kerr, D.H. (Elec- 
trosonic Ltd). Light Light. Environ. Des.; 70: No. 3, 121-124(1977). 

The equipment available for use in lighting control systems to 
save energy and costs is described. Four categories of control are 
dealt with: local switching, program control, photo-electric control, 
and combination of all the above. The viability of the daylight linked 
system is proved but certain factors important to success are pointed 
out. 


SCHOOL, MUNICIPAL AND OTHER PUBLIC BUILDINGS 


4161 (AD-A—041668) Technical guidelines for energy conser- 
vation. Final report December 1975—March 1977. (National Bureau 
of Standards, Washington, D.C. (USA). Inst. for Applied Technol- 
ogy). Jun 1977. 399p. (NBSIR—77-1238). NTIS PC A17/MF AO. 

This report provides detailed technical material on various 
energy conservation actions for existing Air Force facilities and 
utility systems. It is specifically tailored to serve as a working 
document for Base engineers and technical personnel. The report 
covers energy conservation for Air Force facilities, including the 
equipment for providing hot water, space heating and cooling, 
lighting, and humidification. It also covers central plant systems and 
underground distribution systems (hot water, steam, and chilled 
water). This volume includes the following topics: Energy Conser- 
vation Measures for Exterior Building Envelopes; Modifying Me- 
chanical Systems and Operating Practices for Energy Conservation; 
Conducting the Building Survey; Measurements for identifying 
Energy Conservation Potential; Economic Analysis; and Appendi- 
ces--Heat transfer fundamentals, Solar energy systems for Air Force 
applications, Heat and Chilled water distribution systems, and 
Survey of computer programs for evaluating building and system 
performance. 


ERA VOL. 3, NO. 2 


4162 (PB—266211) Energy conservation on campus. Volume I. 
Guidelines. (Association of Physical Plant Administrators of Univer- 
sities and Colleges, Washington, D.C. (USA)). Dec 1976. Contract 
CO-04-50247-00. 42p. NTIS PC A03/MF AO1. 

The development of a campus energy management program 
including policy elements, formation of an energy management 
committee, appointment of an energy management officer, and mea- 
suring and evaluating the energy use of campus buildings is dis- 
cussed. Various areas in which reductions in energy consumption are 
possible are noted. Checklists of specific energy conservation actions 
to be taken in the major areas are presented along with samples of 
various energy information and survey forms. 


4163 (PB—266212) Energy conservation on campus. Volume II. 
Case studies. (Association of Physical Plant Administrators of Uni- 
versities and Colleges, Washington, D.C. (USA)). Dec 1976. Con- 
tract CO-04-50247-00. 35p. NTIS PC A03/MF AO1. 

This report contains 19 case studies covering examples of 
various energy conservation actions taken on college and university 
campuses across the country and in Canada along with the resulting 
costs savings. 


4164 (PB—266595) Energy conservation by subsurface con- 
struction: heat transfer studies in a large underground building. First 
annual report. Eckert, E.; Bligh, T.P.; Pfender, E. (Minnesota Univ., 
Minneapolis (USA)). Jul 1976. 77p. NTIS PC A05/MF AO1. 

is research program addresses the question of the energy- 
saving possibilities of subsurface structures. The thermal design data 
needed to calculate the heating and cooling loads of such buildings 
will be generated by fully instrumenting the University of 
Minnesota's new Bookstore/Admissions and Records Building, a 
large building of 7700 square meters (83,000 square feet) floor area, 
95% of which is underground, presently under construction. The 
building has two full floors below grade, plus the mechanical section 
three floors down, and is scheduled for completion by November 1, 
1976. In order to study the thermal behavior of the soil surrounding 
an underground structure, five measurement probe groups are being 
installed at the building site. Each temperature probe supports seven 
thermocouple sensors for determining the soil temperature profiles. 
In addition to soil temperature measurements, heat flux meters are 
situated along the building walls facing the temperature probe 
groups. These will be placed on the inside and outside surfaces of the 
walls and will measure the heat flux through the walls. All data 
available from the temperature and heat flux measurements will be 
collected by a Fluke 2240A data logger interfaced with a Kennedy 
1600/360 incremental magnetic tape recorder. A fully automatic 
weather station has been installed on a nearby building, which will 
be transferred to the building when it is completed. 


COMMERCIAL AND INDUSTRIAL BUILDINGS 
REFER ALSO TO CITATION(S) 4017, 4136, 4149 


4165 (N—77-19582) Energy conservation and analysis and eval- 

uation. (Keller and Gannon, San Francisco, Calif. (USA)). Apr 1976. 

— NASW-2917. 67p. (NASA-CR—149868). NTIS PC A04/ 
AOl. 

The survey assembled and made recommendations directed at 
conserving utilities and reducing the use of energy at the Slidell 
Computer Complex. Specific items included were: (1) scheduling 
and controlling the use of gas and electricity, (2) building modifica- 
tions to reduce energy, (3) replacement of old, inefficient equipment, 
(4) modifications to control systems, (5) evaluations of economizer 
cycles in HVAC systems, and (6) corrective settings for thermostats, 
ductstats, and other temperature- and pressure-control devices. 


4166 (SAN/1151—1) Total integrated energy system (TIES) 
feasibility analysis for the downtown redevelopment project, Pasadena, 
California. (City of Pasadena, Calif. (USA); Pasadena Redevelop- 
ment Agency, Calif. (USA); Levine and McCann, Los Angeles, 
Calif. (USA); Genge Community Consultants, Los Angeles, Calif. 
(USA)). Apr 1977. Contract EY-76-C-03-1151. 170p. Dep. NTIS, PC 
A08/MF AO0O1. 

The purpose of this study is to determine the most desirable 
method of serving the energy needs of a commercial development to 
be constructed in Pasadena, California. The factors that determine 
maximum desirability consist of the following: (1) maximum eco- 
nomic benefit to the energy user and to the surrounding community; 
(2) minimum usage of energy by both the energy user and the 
surrounding community; and (3) minimum introduction of pollutants 
into the community. The methods studied were the Total Integrated 
Energy System (TIES) concept in several configurations. The TIES 
concept differs from the “total energy concept” in the respect that 
the electric power output of the local power generation plant goes 
into the utility company distribution grid, rather than to the user. 

user is served power from the grid, as with a conventional 
system, but also receives heating and cooling media produced from 
power generation by-product heat from the TIES plant. The effect 
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of this concept is that a very large source-sink for electric energy is 
provided by the utility company grid. This, in turn, permits the plant 
to operate in response to instantaneous thermal demand, rather than 
instantaneous power demand. No auxiliary firing is ever required. 
No waste of unneeded by-product energy to atmosphere ever 
occurs. Balance is achieved by either delivering excess power into 
the grid or by withdrawing power production deficiency from the 
grid. Near-optimum efficiency is achieved during all operating con- 
ditions. There is no need whatsoever for the power-generating plant 
to be sized to meet the power demand, since it seldom, if ever, tracks 
the power demand. Sizing of the electric generation is solely a 
function of economics and the demand for waste heat. 


4167 Gas-fired air-conditioning units and swimming pools con- 
tribute to equalizing the distribution of gas. Wecks, E. (Ruckelshau- 
sen K.G., Pfungstadt (Germany, F.R.)). Gas- Wasserfach, Gas- 
Erdgas; 118: No. 3, 95-98(Mar 1977). (In German). 

From Discussion meeting concerning gas; Nuernberg, Ger- 
many, F.R. (28 - 29 Oct 1976). 

Due to the increasing demands for heating gas, the peak loads 
of the gas supply companies have grown much higher. In the 
summer months, on the other hand, the average load percentage is 
much too low. The gas supply industry, together with the appliance 
industry, should try to work harder on marketing and application in 
regions which may promote the summer consumption of natural gas. 
For this, gas-heated absorption cold water units for air-conditioning 
systems and gas-fired swimming-pool heaters for water heating seem 
to be promising since they are mainly used in the low-demand 
summer period. 


TRANSPORTATION 
REFER ALSO TO CITATION(S) 3997, 4022 


4168 (AD-A—040952) A methodology for making a quantita- 
tive assessment of passenger transportation alternatives. Final report. 
Thuillier, R.H.; Dabberdt, W.F.; Duffey-Armstrong, M.; Sandys, 
R.C. (Stanford Research Inst., Menlo Park, Calif. (USA)). 4 Apr 
1977. Contracts N00014-75-C-0568;WA-76-5091. 135p. NTIS PC 
A07/MF AO1. 

This report presents methodologies for assessing alternative 
passenger transportation schemes quantitatively on the basis of crite- 
ria related to energy conservation, air quality, commuter costs, and 
land use. The purpose of the research has been to demonstrate the 
feasibility of applying quantitative assessment procedures for evalu- 
ating transportation options, with the results to serve as a blueprint 
for possibly more general application in other communities using 
similar criteria under similar conditions. Two basic approaches to 
assessment are addressed. A manual procedure produces estimates of 
fuel consumption, pollutant emission (carbon monoxide and hydro- 
carbons), and carbon monoxide concentration, commute costs, and 
land use for each link of a road network used by commuters. Per- 
vehicle factors, developed from a one-time baseline analysis, enable 
alternative commute options to be assessed on a relative basis in 
terms of change in passenger car volume on the commute network. 
Input to the procedure consists of road network physical and oper- 
ational traffic characteristics during the peak commute hours of the 
baseline year, traffic volume changes associated with various alterna- 
tives, meteorological conditions likely to result in higher-than-aver- 
age pollutant concentrations and per-person costs for each mode of 
travel and existing land-use characteristics. As an alternative ap- 
proach to the manual assessment process, a computerized version is 
also developed. The report concludes that principal advantages in 
computerization are the ability to handle more complex and repet- 
itive analysis problems and the avoidance of errors in algorithmic 
calculations. 


4169 (N—77-23114) Emissions and total energy consumption of 
a multicylinder piston engine running on gasoline and a hydrogen- 
gasoline mixture. Cassidy, J.F. (National Aeronautics and Space 
Administration, Cleveland, Ohio (USA). Lewis Research Center). 
May 1977. 38p. (NASA-TN-D—8487; E—9105). NTIS PC A03/MF 
AOl. 


A multicylinder reciprocating engine was used to extend the 
efficient lean operating range of gasoline by adding hydrogen. Both 
bottled hydrogen and hydrogen produced by a research methanol 
steam reformer were used. These results were compared with results 
for all gasoline. A high-compression-ratio, displacement production 
engine was used. Apparent flame speed was used to describe the 
differences in emissions and performance. Therefore, engine emis- 
sions and performance, including apparent flame speed and energy 
lost to the cooling system and the exhaust gas, were measured over a 
range of equivalence ratios for each fuel. All emission levels de- 
creased at the leaner conditions. Adding hydrogen significantly 
increased flame speed over all equivalence ratios. 


ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 435 


4170 (NTIS/PS—77/0395) Energy conservation: transportation 
(a bibliography with abstracts). Report for 1964—May 1977. Hunde- 
mann, A.S. (National Technical Information Service, Springfield, 
Va. (USA)). Jun 1977. 208p. NTIS PC NO1/MF NO1. 

The potential to achieve fuel conservation through technol- 
ogy, management, and planning is discussed. Transportation areas 
covered include urban mass transit, aviation, marine transportation, 
automobiles, trucks, and railroads. A few abstracts discuss public 
attitudes concerning conservation measures. (This updated bibliogra- 
phy contains 203 abstracts, 97 of which are new entries to the 
previous edition.) 


4171 (NTIS/PS—77/0538) Activated carbon. Part 2. Other 
uses (citations from the Engineering Index data base). Report for 1970- 
Jun 77. Cavagnaro, D.M. (National Technical Information Service, 
Springfield, Va. (USA)). Jun 1977. 288p. NTIS PC NO1/MF NO1. 

e uses of activated carbon other than industrial waste 
treatment are covered in this bibliography of worldwide research. 
The citations cover the use of activated carbon in air pollution, 
textiles processing, absorption of chemicals and radioactive isotopes, 
drinking water treatment, the mining industry, and electrochemistry. 
Its properties are also discussed. (This updated bibliography contains 
281 abstracts, 70 of which are new entries to the previous edition.) 


4172 (UCRL—13719) Assessment of the opportunities for 
achieving energy efficiencies in transportation. Garrison, W.L.; Bevi- 
lacqua, O.M. (California Univ., Berkeley (USA). Inst. of Transporta- 
tion Studies). Oct 1976. Contract W-7405-ENG-48. 114p. Dep. 
NTIS, PC A06/MF A0O1. 

With much work already performed elsewhere on transporta- 
tion systems dealing with passenger transportation and some facets 
of freight transportation, special attention is given here to short- and 
near-term fuel savings opportunities in the movement of freight. 
Also, concern about the desirability of pursuing a fuel conservation 
program which focuses on near- and medium-term improvements 
that enhance the performance of transportation systems steered this 
work toward longer-term system modifying changes. The results of 
the research are reported in three sections that follow an introduc- 
tory chapter. Section 2 deals with the issue of fuel savings which 
might be achieved through the implementation of short and medium- 
term technological, operational, and institutional changes in intercity 
freight transportation. In conducting this portion of the research, a 
methodology for evaluating alternative conservation measures was 
developed and is presented. Section 3 provides a review of the form 
and function of transportation services from an empirical reference. 
It's primary purpose is to examine the various components of the 
transportation system and to identify characteristics of the existing 
modal operation in order to develop a basis, as well as the require- 
ment, for the evaluation of long-term system modifications. The final 
section of this report, Section 4, deals in a general, generic way with 
the organization of transportation services and the ways in which 
those systems might evolve subject to present versus system chang- 
ing conditions. 30 references. 


4173 Economics of energy for transportation. Mueller, H.G.; 
Thomas, R. pp 296-315 of In Energy supply of the future. Euler, 
K.J.; Scharmann, A. (eds.). Muenchen, Germany, F.R.; Thiemig 
(1977). (In German) 

It was recognized only in the last years that increasing 
motorization led to unbearable effects on the environment, especially 
in urban areas. Special attention must be paid to the noise and 
exhaust gases of road vehicles. Possible solutions of these problems 
must, however, take into account energy consumption. Limited 
energy resources make us accept the low-loss usage of these re- 
sources as a future task of the same importance as environmental 
protection. In a few decades, crude-oil products will have to be 
replaced by secondary energies, derived from nuclear energy and 
coal. Synthetic liquids like methyl-alcohol or gases like hydrogen 
have in common with the secondary energy electricity that they can 
be produced with limited efficiency only and thus have to be used 
economically. 


AIR AND AEROSPACE 


4174 (AD-A—039597) The potential role of technological modi- 
fications and alternative fuels in alleviating Air Force energy prob- 
lems. Interim report. Gebman, J.R.; Stanley, W.L.; Weyant, J.P.; 
Mikolowsky, W.T. (Rand Corp., Santa Monica, Calif. (USA)). Dec 
1976. Contract F49620-77-C-0023. 168p. (R—1829-PR). NTIS PC 
A08/MF AOl1. 

Short- and long-term measures to reduce the consumption of 
petroleum jet fuels by the Air Force are examined. Engine retrofits 
and aerodynamic modifications to existing aircraft can save signifi- 
cant quantities of jet fuel; however, savings in fuel expenditures are 
not enough to offset high initial costs of engine retrofits. If accom- 
plished early in an aircraft's life cycle, relatively lower costs of 
modest aerodynamic modifications may be recoverable through sav- 
ings in fuel expenditures. Synthetic JP fuels derived from oil shale or 
coal appear to be the most attractive future alternatives to petroleum 
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jet fuels. If the foreign oil carte] maintains its price-setting effective- 
ness and synthetic fuels industry develops in the United States, 
development of an Air Force capability to interchangeable use fuels 
derived from crude oil, oil shale, or coal could be economically 
attractive and enhance the Air Force's position in the jet fuel 
marketplace. 


4175 (N—77-14029) Energy consumption characteristics of 
transports using the prop-fan concept. Final report. (Boeing Commer- 
cial Airplane Co., Seattle, Wash. (USA). Dept. of Preliminary 
Design). Oct 1976. Contract NAS2-9104. 147p. (NASA-CR— 
137937; D—6-75780). NTIS PC A07/MF AOl1. 

The fuel saving and economic potentials of the prop-fan high- 
speed propeller concept were evaluated for twin-engine commercial 
transport airplanes designed for 3333.6 km range, 180 passengers, 
and Mach 0.8 cruise. A fuel saving of 9.7% at the design range was 
estimated for a prop-fan airplane having wing-mounted engines, 
while a 5.8% saving was estimated for a design having the engines 
mounted on the aft body. The fuel savings and cost were found to be 
sensitive to the propeller noise level and to aerodynamic drag effects 
due to wing-slipstream interaction. Uncertainties in these effects 
could change the fuel savings as much as + or - 50%. A modest 
improvement in direct operating cost (DOC) was estimated for the 
wing-mounted prop-fan at current fuel prices. This improvement 
could become substantial in the event of further relative increases in 
the price of oil. The improvement in DOC requires the achievement 
of the nominal fuel saving and reductions in propeller and gearbox 
maintenance costs relative to current experience. 


4176 (N—77-14030) Energy consumption characteristics of 
transports using the prop-fan concept: summary report. Final report. 
(Boeing Commercial Airplane Co., Seattle, Wash. (USA). Dept. of 
Preliminary Design). Nov 1976. Contract NAS2-9104. 50p. (NASA- 
CR—137938; D—6-75780). NTIS PC A03/MF AO1. 

For abstract, see N—77-14029. 


4177 (N—77-19060) AEMS implementation cost study for 
Boeing 727. Final report. Allison, R.L. (Boeing Commercial Airplane 
Co., Seattle, Wash. (USA)). Feb 1977. Contract NAS2-8953. 89p. 
(NASA-CR— 151942; D—6-44339). NTIS PC A0S/MF AO1. 

Costs for airline operational implementation of a NASA- 
developed approach energy management system (AEMS) concept, 
as applied to the 727 airplane, were determined. Estimated costs are 
provided for airplane retrofit and for installation of the required 
DME ground stations. Operational costs and fuel cost savings are 
presented in a cost-of-ownership study. The potential return on the 
equipment investment is evaluated using a net present value method. 
Scheduled 727 traffic and existing VASI, ILS, and collocated DME 
ground station facilities are summarized for domestic airports used 
by 727 operators. 


4178 (N—77-19066) The 727 Approach Energy Management 
System avionics specification (preliminary). Jackson, D.O.; Lam- 
bregts, A.A. (Boeing Commercial Airplane Co., Seattle, Wash. 
(USA)). Aug 1976. Contract NAS2-8953. 124p. (NASA-CR— 
137906; D—6-44119). NTIS PC A06/MF AOI. 

Hardware and software requirements for an Approach 
Energy Management System (AEMS) consisting of an airborne 
digital computer and cockpit displays are presented. The displays 
provide the pilot with a visual indication of when to manually 
operate the gear, flaps, and throttles during a delayed flap approach 
so as to reduce approach time, fuel consumption, and community 
noise. The AEMS is an independent system that does not interact 
with other navigation or control systems, and is compatible with 
manually flown or autopilot coupled approaches. Operational use of 
the AEMS requires a DME ground station colocated with the flight 
path reference. 


4179 (N—77-23072) Cost/benefit tradeoffs for reducing the 
energy consumption of the commercial air transportation system. 
Volume 1: technical analysis. Final report. Kraus, E.F. (Douglas 
Aircraft Co., Inc., Long Beach, Calif. (USA)). Jun 1976. Contract 
NAS2-8618. 289p. (NASA-CR—137923; MDC-J—7340-V-1). NTIS 
PC A13/MF AOl. 

The effectiveness and associated costs of operational and 
technical options for reduced fuel consumption by Douglas aircraft 
in the domestic airline fleet are assessed. Areas explored include 
alternative procedures for airline and flight operations, advanced and 
state of the art technology, modification and derivative configura- 
tions, new near-term aircraft, turboprop configuration studies, and 
optimum aircraft geometry. Data for each aircraft studied is present- 
ed in tables and graphs. 


4180 (N—77-23073) Cost/benefit tradeoffs for reducing the 
energy consumption of the commercial air transportation system. 
Volume 2: market and economic analyses. Final report. Vanabkoude, 
J.C. (Douglas Aircraft Co., Inc., Long Beach, Calif. (USA)). Jun 
1976. Contract NAS2-8618. 374p. (NASA-CR—137924; MDC-J-— 
7340-V-2). NTIS PC A16/MF AOI. 
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The impact of the most promising fuel conserving options on 
fuel consumption, passenger demand, operating costs, and airline 
profits when implemented into the U.S. domestic and international 
airline fleets is assessed. The potential fuel savings achievable in the 
U.S. scheduled air transportation system over the forecast period, 
1973-1990, are estimated. 


4181 (N—77-23109) Nasa quiet clean general aviation turbofan 
(QCGAT) program status. Bresnahan, D.L.; Sievers, G.K. (National 
Aeronautics and Space Administration, Cleveland, Ohio (USA). 
Lewis Research Center). 1977. 23p. (NASA-TM-X—73564; E— 
9008). NTIS PC A02/MF AOl. 

The suitability of large engine technology to reduce noise, 
emissions, and fuel consumption of small turbine engines and devel- 
op new technology where required is determined. The design, 
fabrication, assembly, test, and delivery of the experimental engines 
to NASA are discussed. 


4182 (N—77-24010) Fy 1978 Aeronautics and Space Technol- 
ogy Program summary. Statement before the Committee on Com- 
merce, Science, and Transportation, United States Senate. (National 
Aeronautics and S Administration, Washington, D.C. (USA)). 7 
Mar 1977. 123p. (NASA-TM-X—74687). NTIS PC A06/MF AOl. 

Highlights of the aeronautics program include research on 
aircraft energy efficiency, supersonic cruise aircraft, vertical takeoff 
and landing aircraft, short haul/short takeoff and landing aircraft, 
and general aviation aircraft. The space technology program in- 
cludes work on space structures, propulsion systems, power systems, 
materials, and electronics. 


4183 (NTIS/PS—77/0552) Fuel consumption: transportation (a 
bibliography with abstracts). Report for 1964-Jun 77. Hundemann, 
A.S. (National Technical Information Service, Springfield, Va. 
(USA)). Jul 1977. 235p. NTIS PC NO1/MF NO1. 

Fuel consumption by automobiles, trucks, buses, and general 
aviation aircraft is discussed. Topic areas cover the effect of road 
conditions, traffic conditions, and emission controls on fue! econo- 
my; projected growth and problems facing air transportation; energy 
efficiency of various urban transportation modes; energy use fore- 
casts; and projections of supply and demand in the transportation 
sector. Bibliographies on fuel consumption in the industrial, residen- 
tial, and commercial sectors and on electric power consumption are 
also available. (This updated bibliography contains 230 abstracts, 95 
of which are new entries to the previous edition.) 


4184 Trends in engine design. Denning, R.M.; Miller, S.C.; 
Wright, G. (Rolls Royce (1971) Ltd, Eng.). Shell Aviat. News; 436: 
28-31(1976). 

The effects of fuel economy strictures and of noise abatement 
requirements on aircraft engine design are considered. Prop fan and 
geared fan engines, heat exchanger engines, variable cycle engines, 
variable pitch turbofans, boundary layer propulsion systems and 
laminar flow control technology are all briefly reviewed. 


RAILWAY 
REFER ALSO TO CITATION(S) 4183 


4185 (NTIS/PS—77/0531) Railroad management and planning. 
Volume 2. 1974—1977 (a bibliography with abstracts). Report for 
1974-Jun 77. Adams, G.H. (National Technical Information Service, 
Springfield, Va. (USA)). Jun 1977. 107p. NTIS PC NO1/MF NOI. 

Studies are presented of Government and regional planning 
concerning costs, terminals, intermodal systems, comparisons, safety, 
community relations, environmental impacts, railway abandonment, 
and high speed systems. Other discussions include noise control, 
commuter services, demand characteristics, and transportation 
models. (This updated bibliography contains 102 abstracts, 17 of 
which are new entries to the previous edition.) See also NTIS/PS- 
76/0170, Railroad Management and Planning. Vol. 1. 1964-1973. 


LAND AND ROADWAY 


4186 (PB—259434) Factors influencing the success of company- 
based carpooling programs. University research. Pun, C.F.; Kidder, 
A.E. (North Carolina Agricultural and Technical State Univ., 
Greensboro (USA). Transportation Inst.). May 1976. 66p. (A/T- 
TI—20-UR-76). NTIS, PC A04/MF AO1. 

Results are reported of two successive interviews with select- 
ed companies in Greensboro, North Carolina which undertook to 
review workers’ interest in carpooling before, during and after the 
energy crisis. Companies are compared for extent of carpool forma- 
tion. It is observed that companies which actively encouraged par- 
ticipation in carpool matching programs ended up with higher rates 
of carpool formation than companies which maintained a passive 
stance on carpooling. Carpooling appears slightly more prevalent 
among older workers, and among white collar workers. However, 
the sample of companies is biased in favor of white collar companies; 





JAN. 31, 1978 


therefore the relationship between occupation and carpooling re- 
mains unsettled. Corporate executives in some of the larger manufac- 
turing concerns in Greensboro were unwilling to promote carpool 
matching efforts by the firm, because they do not want to invade 
workers’ privacy, because they felt the majority did not want to 
carpool, and because they did not wish to interfere in the workers’ 
mode choices. Of interest is the fact that in four out of the five 
companies studied, the percentage of workers carpooling rose after 
the end of the energy crisis. New patterns of commuting by rideshar- 
ing evolved during the days of the gasoline lines, and continued 
thereafter, spreading to other workers over time. 


4187 (PB—267989) Safety aspects of the national 55 mph speed 
limit. Final report. Heckard, R.F.; Pachuta, J.A.; Haight, F.A. (Penn- 
sylvania Transportation Inst., University Park (USA)). Nov 1976. 
Contract DOT-FH-11-8597. 167p. (PTI—7621). NTIS PC A08/MF 
AOl. 

The effect of the national 55 mph speed limit on highway 
safety in the United States is examined. Fatality rates and injury rates 
since the enactment of the speed limit are compared to projected 
fatality and injury rates based on pre-speed limit data. This compari- 
son is made for nationwide data on various highway systems and for 
a representative sample of 17 states. Additionally, factors such as 
pedestrian fatalities, age of driver in fatal accidents, time of fatal 
accidents and type of vehicle involved were studied. The conclusion 
of the report is that fatalities per hundred million vehicle miles of 
travel have been reduced by the enactment of the speed limit, but 
injuries per hundred million vehicle miles of travel have not. The 
data do not, however, permit a precise numerical estimate of how 
much of the reduction in the fatality rate is due to the speed 
reduction. 


4188 Economics of better fuel economy for owner-operators. 
Seiff, H.E. (US Dept of Trans). SAE Prepr.; No. 760614, 1-8(9 Aug 
1976). 

The owner-operator, like all motor carriers, is caught in a 
financial squeeze in this era of rising prices. Drivers can cut down on 
fuel costs without cutting down on his quality of service and at the 
same time help conserve the nation’s dwindling petroleum resources. 
Uninformed actions can be counterproductive. Some of the simpler 
methods of cutting fuel consumption are discussed. In addition, 
logical guidelines for decision-making on the use of various concepts 
and devices and standardized test procedures, being developed by 
the SAE, are discussed. 


INDUSTRY AND AGRICULTURE 
REFER ALSO TO CITATION(S) 3997, 4006, 4007, 4127 


4189 (ORNL/TM—S5884) Energy use and distribution in the 
pulp paper and boardmaking industries. Kaplan, S.1. (Oak Ridge 
National Lab., Tenn. (USA)). Aug 1977. Contract W-7405-ENG-26. 
109p. Dep. NTIS, PC A06/MF AO1. 

The Pulp, Paper and Boardmaking Industries (PPBI) are 
major energy consumers in the U.S. economy, ranking fourth among 
all industry groups in this respect. Including the consumption of 
waste streams generated within the industry's manufacturing pro- 
cesses, the overall energy consumption in 1972 was 2.2 x 10 Btu 
(2.2 quads or 2.3 x 10'* joules). Energy consumption is almost 
equally distributed between pulpmaking and recovery or regenera- 
tion of pulping chemicals, on the one hand, and pulp drying, 
papermaking and boardmaking, on the other. The impact of pro- 
posed near-term pollution abatement regulations upon the industry's 
overall energy consumption is expected to be modest, with addition- 
al energy use for discharge control to both air and water aggregating 
less than 5%. Zero Pollution Discharge (ZPD) regulations could 
nearly double the energy requirements per ton of product however, 
due mainly to liquid effluent treatment requirements. The energy 
savings predicted by the industry, assuming that ZPD is not re- 
quired, is approximately 10% below the 1972 level, per unit of 
product, by 1980. Full utilization of all industry alternatives for 
conservation could probably double this savings. 


4190 (PB—266170) Availability of mining wastes and their po- 
tential for use as highway material. Volume I. Classification and 
technical and environmental analysis. Final report June 1975—June 
1976. Collins, R.J.; Miller, R.H. (Valley Forge Labs., Devon, Pa. 
(USA)). May 1976. Contract DOT-FH-11-8784. 308p. NTIS PC 
A14/MF AOl1. 

Over 1.6 billion tons of mining and metallurgical wastes are 
produced each year. Although a small percentage of all this material 
is actually being used, a number of mining and metallurgical wastes 
have been successfully utilized as highway construction material. A 
number of other mineral wastes are potentially useful with some 
degree of processing. Materials most highly recommended for use in 
highway construction are gold gravels, steel slag, lead-zinc chat, 
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phosphate slag, taconite tailings, copper slag, and waste rock from 
the mining of copper, fluorspar, gold, and iron ore. 


4191 (PB—266171) Availability of mining wastes and their po- 
tential for use as highway material. volume ii. location of mining and 
metallurgical wastes and mining industry trends. Final report June 
1975—June 1976. Collins, R.J. (Valley Forge Labs., Devon, Pa. 
(USA)). May 1976. Contract DOT-FH-11-8784. 141p. NTIS PC 
A07/MF AO1. 

This study was performed to determine the availability of 
mining and metallurgical wastes and to assess their potential for use 
in highway construction. A large number of information sources 
were used to develop an inventory and classification system for these 
wastes. Information presented in Volume II was obtained mainly 
from knowledgeable personnel in the mining industry and govern- 
ment agencies, supplemented by key reports and industry periodi- 
cals. Maps and tabulations of mineral wastes from 35 principal 
mining states are presented in this volume. 


4192 Iron ore recovery plant produces new wealth from former 
“waste”. Can. Min. J.; 98: No. 5, 59(May 1977). 

Inco’s Iron Ore Recovery Plant has the distinction of being 
almost entirely self-sufficient in energy, and of recovering a variety 
of valuable products that were formerly dumped as slag or tailing. 
The plant produces about 2,000 tpd of iron pellets, 20 tpd of nickel 
oxide, and in a related facility run by CIL, 2,700 tpd of sulphuric 
acid. Built in 1955, it underwent an expansion in 1963. 


4193 Recent developments in the cement manufacturing process. 
Benkendorff, P.N.; Veal, F.L. (Blue Circle Southern Cement Ltd., 
North Sydney, Australia). pp 231-244 of In Papers presented at the 
Illawarra District conference, 1976. Parkville, Australia; Australa- 
sian Institute of Mining and Metallurgy (1976). 

From Illawarra district conference; Illawarra, Australia (May 
1976). 

See CONF-7605147—. 

Technological changes in Portland cement manufacturing 
during past years have reflected changes in the economics and 
availability of various types of fuel such as coal, fuel oil and natural 
gas. The industry consumes a significant quantity of both thermal 
and electrical energy. The nature of the process and its chemical 
constraints does however permit the use of comparatively low grade 
fuels such as high ash coal and high sulphur oil. In striving for 
increased daily kiln outputs and conservation of energy, there is a 
worldwide trend towards the use of dry process plants. Wet process 
kilns of about 2,500 tonnes per day assume massive Component sizes 
which present difficulties in manufacture, and transport to plant 
sites. Large capacity dry process units in excess of 8,000 tonnes per 
day are now in operation using precalcination techniques in which 
part of the fuel is introduced in the static preheater section ahead of 
the kiln while the balance is added to the kiln in a conventional 
manner. This technique has virtually doubled the potential output of 
any given single kiln. Substantial economies in capital and labor 
costs can be achieved with large production units, provided of 
course that markets exist to absorb the production. 


ENERGY SOURCES 
REFER ALSO TO CITATION(S) 2091, 2466, 2783, 4056 


4194 Electric energy in foundry practice. Gupf, K. Elin-Z.; 28: 
No. 4, 150-164(1976). (In German). 

The various possibilities in the provision of energy for found- 
ries are considered. Particular emphasis is placed on electrical 
energy, showing that it once again proves to offer an optimum in 
benefits. 


4195 Industrial power plants. Wantke, J. (Bereich Elektr Anla- 
gen, Austria). Elin-Z.; 28: No. 4, 165-174(1976). (In German). 

Considerations relating to the management of power stations 
used by industrial plants are set forth. Problems arising from fault 
conditions, e.g., with automatic reclosing systems, are dealt with. 
The requisite power insulation components are mentioned. The 
article is concluded with the characteristics of the principal three- 
phase drive systems in conjunction with automatic reclosing oper- 
ation. 


4196 Process for retrieving energy from fluidised gases. 
Pocrnja, A. (to Linde A.G., Wiesbaden (Germany, F.R.)). 
German(FRG) Patent 2,407,617/A/. 21 Aug 1975. 19p. (In 
German). 

The invention concerns a process for retrieving energy from 
fluidised gases by their evaporation in heat exchange with a circuit 
medium which is cooled in the process, then compressed, heated, 
and made to give up its energy in the form of work, with previous 
known processes for energy retrieval from gas transported in the 
liquid condition. The circuit acting as power source works with a 
circuit medium which is fluidised, compressed an expanded after 
receiving external heat and re-evaporation, in heat exchange with 
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the fluidised natural gas. In the process according to the invention, 
the circuit medium remains gaseous even at the lowest temperature 
reached in the circuit. The high efficiency is obtained by having the 
temperature of the circuit medium before the expansion which 
produces the work between 700 and 1,300 K, and letting the tem- 
perature reach that of the liquidised gas to be evaporated before 
compression. 


MATERIALS 
REFER ALSO TO CITATION(S) 2367 


4197 (PB—260735) Research needs in mineral processing. 
Report of a workshop held at Arden House, Columbia University, 
Harriman Campus, New York, August 1—3, 1975. Final report. Soma- 
sundaran, P.; Fuerstenau, D.W. (Columbia Univ., New York (USA). 
Henry Krumb School of Mines). May 1976. 200p. NTIS, PC 
A09;MF AO1. 

Contents: Summary of research opportunities in mineral pro- 
cessing; Our mineral requirements and research needs to meet them; 
Environmental aspects of mineral processing; Energy aspects of 
processing low-grade ores; Grinding and liberation; Classification 
and sizing; Flotation; Gravity; Electrostatic and magnetic separa- 
tions; Hydrometallurgy; Combination processes of chemical metal- 
lurgy and mineral processing; Fine particles treatment; Solid-liquid 
separation; Agglomeration and pelletizing; Optimization and model- 
ling; Scale-up; Instrumentation and process control; List of partici- 
pants. 


4198 Gold and U;O; recovered from cyanide tailings. World 
Min.; 30: No. 6, 54(Jun 1977). 

The metallurgical plant complex to serve the Anglo Ameri- 
can Corporation of South Africa Ltd.'s gold mines in the Orange 
Free State for the processing of current and old slimes is now 
operational. The complex, centered on President Brand Gold Mining 
Company Ltd.’s Welkom mine, produces uranium, sulphuric acid, 
and gold. Early in 1977 the uranium plant, which has a rated 
capacity of 180,000 tons per month, commenced treating both cur- 
rent and reclaimed slimes of group mines which produce tailing 
containing uranium of sufficient value to warrant direct treatment in 
the uranium plant. 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 2363, 2364, 4670 


4199 (CONF-77093€—1) Pipe insulation testers. Jury, S.H.; 

McElroy, D.L.; Moore, J.P. (Oak Ridge National Lab., Tenn. 

pes 1977. Contract W-7405-ENG-26. 3lp. Dep. NTIS, PC A03/ 
AOl. 

From ASTM symposium on heat transmission measurements; 
Philadelphia, Pennsylvania, USA (19 Sep 1977). 

The steady state temperature distribution of two pipe insula- 
tion testers were modeled using the HEATINGS computer code 
available in the computers at Oak Ridge National Laboratory. One 
pipe tester, which conformed to the ASTM C335 specification, had 
the core heater mounted inside a pipe around which the test insula- 
tion was placed. Guard heaters were employed to reduce unwanted 
axial heat conduction. Computer modeling showed that adjustment 
of the guard heaters was critical for short testers but not for long 
ones. A second tester, called an ideal tester, had no guard heaters, 
and only a simple, resistively-heated core heater. The modeling 
results showed that there is a minimum L/T (length to thickness 
ratio) that will lead to a correct value of thermal conductivity 
calculated at the midplane of the tester. A peripheral heater with 
backup insulation can be added to the ideal tester to permit selection 
of the mean temperature of the test insulation. The ideal tester has 
the advantage over the ASTM design that no balancing of heater 
power is required. A mock-up of the ideal tester was constructed 
and tested with calcium silicate pipe insulation. The core heater was 
a Stainless steel screen, whose low thermal conductivity reduces end 
losses and permits use of a short tester (~ 90 cm). Measured values 
on asbestos-free calcium silicate show reasonable agreement with the 
data of others which contain asbestos. 


4200 (PB—266307) Energy requirements for environmental con- 
trol in the pulp and paper industry. Final report February 1976—Mrch 
1977. (Weston (Roy F.), Inc., West Chester, Pa. (USA)). Mar 1977. 
Contract C-6-35537. 346p. NTIS PC A15/MF AOl. 

This report identifies the environmental regulations and pro- 
duction processes in the Pulp and Paper Industry which are most 
important in terms of the amounts of energy consumed for pollution 
control purposes. It quantifies the relationship between energy con- 
sumption and pollution control in a detailed and comprehensive 
manner which considers inplant and associated energy requirements. 
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4201 (PB—266574) Papermill wastewater treatment by micros- 
training. Final report. Bliss, F.R. (Strathmore Paper Co., Turner 
Falls, Mass. (USA)). Sep 1976. 130p. NTIS PC A07/MF AOI. 

An original treatment system was designed, constructed, and 
operated for removal of suspended solids, turbidity, color, and BOD 
from the wastewaters of two paper mills which produce technical 
and other fine papers. The treatment process involves coagulation 
and flocculation followed by microstraining. Space and cost consid- 
erations were of paramount importance in selecting this process. 
Fiber recovery was investigated, but was found to be uneconomical 
because of the high percentage of fillers being employed and unac- 
ceptable levels of color and dirt. The sludge is being discharged to 
the municipal sewerage system. Plant operating efficiencies over the 
past year indicated substantial removal of the suspended solids and 5- 
day BOD. Effluent turbidities averaged less than 30 Jackson turbi- 
dity units (JTU). The estimated construction cost of the treatment 
facility is $689,000. First-year operating costs including wages, 
power, supplies, chemicals, microfabric, and maintenance totaled 
$36,175, which is approximately equivalent to $1.50 per ton of paper 
introduced. It is expected that the techniques used in this operation 
may have broad applicability to industries under similar space limita- 
tions and using similar manufacturing methods, and that cooperative 
ventures will make it possible for many small firms to survive when 
faced with meeting the new critiera for industrial wastewater dis- 
charges. 


4202 (TID—27440) Efficient operation of slot forging furnaces. 
Berg, C.A. (Department of Energy, Washington, D.C. (USA)). 1977. 
Contract EY-76-C-02-2877. 48p. Dep. NTIS, PC A03/MF AOl. 

This manual! outlines field-proven procedures that were used 
in an operating forge shop to reduce the fuel consumption of slot 
forge furnaces by 20 to 35%. Reductions in fuel consumption were 
obtained by (1) application of temperature controls; (2) air/fuel ratio 
control; (3) damper control; (4) slot-loss reduction; (5) application of 
basic insulation principles; (6) burner selection and modification; (7) 
use of recuperator; (8) preheating work; and (9) proper operating 
procedures. Analyses of furnace designs are presented from both a 
theoretical and a practical standpoint. Present-worth calculations of 
future savings that can be used to justify the suggested improvement 
are analyzed. A practical operator’s checklist is included as an 
appendix. It can easily be adopted or modified for use in most slot 
forging departments and by itself may be expected to result in 
significant operating savings. 


4203 (TREE—1159) Energy oriented study of industrial flota- 
tion systems. Richardson, A.S.; Jensen, W.P. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Aug 1977. Contract EY-76-C-07-1570. 43p. 
Dep. NTIS, PC A02/MF AO1. 

An energy oriented study was conducted in an effort to 
determine energy requirements for flotation systems and to direct 
attention to methods for reducing energy demand in this unit oper- 
ation. The three major flotation systems, namely, dissolved air, 
dispersed air and electroflotation, are described. Typical applications 
in both metallic and nonmetallic solid-liquid separations are dis- 
cussed. A compilation of energy use data for a number of commod- 
ities requiring flotation in their preparation has indicated that the 
flotation process alone requires about 35 PJ (petajoules) per year or 
about 0.07% of the total energy expended in U.S. industry. 


4204 Gas economizer for low temperature stack gas. Tipton, 
J.A.; Hagenhoff, R.S.; Hughes, K.J. (Bartlesville Energy Research 
Center, OK). Am. Inst. Plant Eng. J.; 12-18(Fal 1977). 

A conservation project was initiated to investigate the feasi- 
bility of installing an air preheater on one of the hot water gener- 
ators at the Bartlesville (Oklahoma) Energy Research Center 
(BERC). Contingent upon favorable economics and the successful 
resolution of technical details, the second phase of the project 
consisted of final design and installation of the equipment. A new 
stack assembly to accommodate an air preheater system was de- 
signed by BERC engineers and fabricated at a commercial metal 
shop. Installation of this assembly was completed by BERC mainte- 
nance personnel. Total direct cost for ductwork, heat exchanger, and 
new stack was $7,562. Initial results show a significant reduction of 
about 7 percent in fuel consumption at all operating ranges. At full- 
load conditions, incoming combustion air is preheated to 250°F 
above ambient temperature. No adverse corrosive effects have been 
observed after about 6 months. BERC management is optimistic that 
a general application of this concept can contribute to many conser- 
vation programs. 


4205 Optimizing the utilization of energy in industrial furnaces 
by open-loop and closed-loop control. Schaedler, H.; Franz, K. 
Elektrowaerme Int., A, B; 35: No. 2, 93-96(Apr 1977). (In German). 

The benefits obtainable from the use of open-loop and cl - 
loop control systems in electric industrial furnaces, particularly for 
the purpose of optimizing the utilization of energy, become apparent 
if their effect as an intermediary between plant design and techno- 
logical process is emphasized. Quantitative computations of the use 
of automating equipment are problematical. The reference basis of 
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the benefit analysis and the consequential benefit are hardly accessi- 
ble. The following effects, however, are obvious: Extensive elimina- 
tion of irregularities gives an increase in output by maximum utiliza- 
tion of the energy input. This definitely reduces the prime cost. 
Product quality is improved by program-controlled and uniform 
soaking of the stock. Plant service life is increased due to the 
elimination of overloads and errors in manual control. Working 
conditions for the operatives are improved. A smaller number of 
operatives is required. 


4206 On the design of induction furnace coils. Scherg, P. 
(Electrowaerme-Inst, Essen, Ger). Elektrowaerme Int., A, B; 35: No. 
2, 96-103(Apr 1977). (In German). 

The performance of induction coils, particularly those of 
induction furnaces, is analyzed with the aim to optimize their design 
and thus to reduce coil losses and improve the efficiency of induc- 
tion furnaces. The furnace coil is at first replaced by an ideal 
cylindrical coil and the quasi-stationary passage of current through 
the coil reduced to a flow of surface current. The magnetic compo- 
nents of the cylindrical coil field are then determined with the aid of 
Maxwell's equations. The cylindrical arrangement is reduced to a 
single plane. The method employed shows how the components 
determined by analysis can be approximated graphically to such an 
extent that the physical parameters for calculating performance are 
given in sections. 11 refs. 


4207 Measurement, analysis and assessment of compressor char- 
acteristics in turbochargers. Spati, H. Brown Boveri Reyv.; 64: No. 4, 
215-220(Apr 1977). 

Comprehensive measurements form the basis for precise cal- 
culation and thereby the reliable design of turbochargers. Because of 
the multiplicity of experimental models and measured data, automat- 
ic data acquisition and evaluation up to the establishment of the basis 
or calculation, offer many advantages, as is shown in the first section 
of this article. Also considering the example of measurement of 
characteristics, the author shows how various intake elements influ- 
ence the characteristics of turbocharger compressors. The particu- 
larly complex flow conditions in such compressors in the region near 
the surge limit and during the surge cycle are discussed with regard 
to experimental results. 


4208 Experience in service with exhaust-gas turbochargers of 
the VTR series. de Pietro, W. Brown Boveri Rev.; 64: No. 4, 247- 
252(Apr 1977). 

About 7000 reports regarding maintenance and repair work in 
which any faults are detected in a year produce a good picture of the 
reliability of the different components of Brown Boveri turbo- 
chargers. The statistics also include all the data regarding defects 
found during inspections, even if they did not adversely affect 
performance of the machines. 


4209 Acceptance testing of turbochargers. Burkhard, U. Brown 
Boveri Rev.; 64: No. 4, 253-257(Apr 1977). 

At Brown Boveri in order to be able to hand over to the 
customers trouble-free turbochargers which will operate safely, an 
acceptance test is carried out in the factory. All machines ready for 
dispatch are subjected to a test run on the test-beds at maximum 
speed and finally checked against a comprehensive checklist. The 
experience gained from testing is of value and will also ensure 
consistent, trouble-free quality in the future. The article describes the 
acceptance testing of turbochargers. 


4210 Dear energy. Bradley, I. Br. Foundryman; 70: 113- 
121(Apr 1977). 

In the first part of this paper the current energy situation is 
identified by historical comparisons. Fuel prices from 1950--1976 are 
examined in order to judge the effect that future trends and EEC 
forecasts will have on management actions. In part two, a hypotheti- 
cal foundry company is used to illustrate possible management 
action, based on the identification of information by cost center 
energy reports and its application in budgeting. The possible savings 
available by oxygen enrichment of the cupola blast are calculated. 
Capital availability and the appraisal of capital projects are also 
considered. The third part of the paper contains an example of a 
successful company “Save It” scheme together with information on 
organizations able to assist in energy saving as well as on those 
whose can train personnel in energy management. 


4211 Hints on the planning of furnaces with a view to energy 
conservation. Schmitz, H. Gesund.-Ing.; 98: No. 3, 52-57(Mar 1977). 
(In German). 

As a result of extremely low energy costs in past years, 
furnaces were planned mainly under the aspect of investment costs 
while questions of economy were pushed into the background. 
Rising energy costs give economy greater importance, also for 
reasons of energy conservation. Criteria to be considered in this 
respect are discussed. An important role is played by the construc- 
tion of the furnace, furnace size, number of furnaces, boiler control, 
and boiler pump design. 
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4212 Development of the Garnex cold tundish lining system. 
Courtenay, J.H. (Foseco Int, Birmingham, Engl). Steel Times; 205: 
No. 2, 165-170(Feb 1977). 

The Garnex cold tundish lining system reduces energy costs 
by eliminating tundish preheating, decreases the number of tundishes 
in use by speeding turnaround, and improves yields by minimizing 
skull. It also increases the lives of both the permanent refractor-brick 
linings and the tundish shell, enables casting temperatures to be 
lowered, and saves time, labor, and costs in repairs and patching. It 
improves the working environment in noise and heat levels on the 
casting platform. 


4213 Effective cooling performance of single stage refrigeration 
compneae. Wolff, H. (DWM Copeland, Berlin, Ger). Klima Kaelte 
Ing.; 5: No. 1, 13-18(Jan 1977). (In German). 

The definition of the volumetric cooling performance stipu- 
lates in both instances a dry, saturated and superheated suction state, 
so that the temperature of the refrigerant at the exit of the evapora- 
tor is the same as the entry temperature at the compressor. The 
important practical case of the unused heated-up suction gas be- 
tween evaporator and refrigerating compressor is not accounted for. 
The paper deals with the loss of cooling performance, which is 
required for heating-up the refrigerant in the suction line. From 
diagrams for the refrigerants R12, R22 and R502 the effective 
cooling performance can be computed taking into account the 
cooling performance data of the manufacturers of the refrigeration 
compressor. 


4214 Economical use of energy. Nitsche, M.; Becker, D.J. 
Chem.-Anlagen Verfahren; No. 5, 68-78(1977). (In German). 
Technical operation measures for conserving energy are dis- 
cussed in connection with several processes involving the generation 
or consumption of energy (firings, condensate industry, management 
of production plants, lighting, accompanying heating for pipes, com- 
pressed-air supply, waste incineration). Calculated examples illus- 
trate the costs to be saved if the process is run at an optimum. 


4215 Energy consumption of the chemical industry will increase 
more slowly as time goes on. Chem. Ind. (Duesseldorf); 28: No. 9, 505- 
tsa . In German). 

he chemical industry's share in the EC’s energy consump- 
tion was 6.6 % in 1974. It is to be expected that the chemical 
industry will save energy in various processes when building new 
plants. On a long-term basis, the enterprises expect the growth rate 
of the energy consumption to be smaller than that of the production. 


4216 Petbow total energy system. Kellock, B.C. Mach. Prod. 
Eng.; 128: No. 3302, 266-270(24 Mar 1976). 

As builders and suppliers on an international scale of private 
generation plant, Petbow Ltd. naturally gave close consideration 
when planning the electrical system for the new factory to the 
possibility of its becoming self-contained with regard to power 
requirements--at least for part of the year. To this end, the factory is 
provided with electricity-generation plant that enables it to be inde- 
pendent of the South Eastern Electricity Board's supply during the 
five winter months for the daytime period from 0.700 to 19.00, when 
the mains tariff is at its highest. Petbow’s total energy system 
provides more than electrical power to a new factory; waste heat 
from the diesel engines of electricity-generating sets is utilized 
during the winter months also to provide for space heating. Central 
to the heat recovery system is a thermal storage tank. This tank is 
installed in the powerhouse, and has a capacity for 95,000 litres of 
water. During the winter months the water in this tank is maintained 
at 93°C to supply the factory heating system. 


4217 Promising line of development of excavator drive. Ro- 
zentsvaig, A.B.; Raskin, V.L.; Veinger, A.M.; Kaminskaya, D.A. 
(Ural Heavy Mach Plant, USSR). Izv. Vyssh. Uchebn. Zaved., Gorn. 
Zh.; No. 8, 134-138(1976). (In Russian). 

The system, electric drive-mechanism, with an elastic con- 
straint in the stopper regime is considered. An analysis is made of the 
effect of different methods of control of electric drive on maximum 
forces in the elastic constraint of the mechanism. It is shown that an 
effective method of limiting maximum forces in the mechanism and 
the electric drive is energy recuperation into the network during the 
stopper action. 


4218 Investigation of airfoil losses in turbine cascades with 
permeable airfoil surface. Gryaznov, N.D.; Epifanov, V.M.; Gus’kov, 
V.I. (Moscow Higher Tech Sch im. N.E. Bauman, USSR). Izv. 
Vyssh. Uchebn. Zaved., Mashinostr.; No. 9, 119-123(1976). (In Rus- 
sian). ‘ 

Some experimental data regarding the effect on airfoil losses 
of the intensity and "injection law” of the cooling air, the degree of 
roughness of porous materials and the magnitude of turbulence in 
the stream incident on the cascade are presented. 


4219 Analysis of the industrial energy demand. Schaefer, H. 
(Technische Univ. Muenchen (Germany, F.R.)). PPI; No. 3, 49- 
54(1975). (In German). 
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Energy consumption plus the sum of all losses from the final 
energy consumption are analyzed. To save energy at any price is 
often inefficient and wrong; what is important is to come to the final 
energy consumed with as little investment and with as few losses as 
possible. In industry, process heat consumes some 80% of the energy 
demand. Rational application of heat elaborated on the basis of 
analyses, has better results than just turning off unnecessary lights. In 
this context, illustrated by examples, a more sensible use of energy is 
presented. 


WASTE HEAT RECOVERY AND UTILIZATION 
REFER ALSO TO CITATION(S) 2362, 3190, 3292, 4229, 4540 


4220 (PB—267521) Bark burning system. Jasper, M.T.; Koch, 
P. (Department of Agriculture, Washington, D.C. (USA)). 10 Jan 
1977. 8p. NTIS PC A02/MF AOl1. 

According to this patent application, green bark particles are 
conveyed slowly downward through a drying chamber countercur- 
rently to rising hot combustion gases in a surrounding annular 
combustion zone. Bark discharges from the bottom of the drying 
chamber as fuel into the combustion zone. Hot combustion gases 
leaving the zone are used to supply heat or power to a sawmill. This 
invention relates to the utilization of by-products and wastes from 
sawmills as a source of heat or power for such mills. 


4221 (PB—267987) Destroying chemical wastes in commercial- 
scale incinerators. Final report. Adams, J.W.; Cunningham, N.J.; 
Harris, J.C.; Levins, P.L.; Stauffer, J.L. (Little (Arthur D.), Inc., 
Cambridge, Mass. (USA)). Dec 1976. Contract EPA-68-01-2966. 
94p. NTIS PC A05/MF AO1. 

Tests were conducted at Zimpro, Inc., Rothschild, Wisconsin, 
to determine the effectiveness of wet air oxidation for destruction of 
two selected aqueous industrial wastes: coke plant waste and 
Amiben (herbicide) manufacturing waste. A pilot scale facility was 
tested for the coke plant waste with less than 6g/1 total solids and 
5.5 g/1 Biological Oxygen Demand (BODS5), chemical compounds 
such as cyanides, phenols and cresols were 99% destroyed; BODS 
and Chemical Oxygen Demand (COD) were reduced by about 90%. 
The concentration of quinoline was reduced by only 66%. Estimated 
costs for treating 2,120 cu m/day of coke waste were: $12.3 MM 
capital investment and $9.90/cu m total operating cost. For the 
Amiben waste, with 55 g/1 total solids and 31 g/1 BODS, the test 
showed greater than 99% destruction of the major organic waste 
components, dichloronitrobenzoic acids, with about 10% conversion 
to an intermediate degradation product, dichloronitrobenzene. The 
BODS and COD were reduced by 90% and 82%, respectively. 
Estimated costs for treating 151 cu m/day of Amiben waste were: 
$2.2 MM capital investment and $18.00/cu m total operating cost. 


4222 Heat recovery in industry. Steimle, F.; Paul, J. (Essen 
Univ. (Gesamthochschule) (Germany, F.R.)). Gas Waerme Int.; 26: 
No. 5, 257-261(May 1977). (In German). 

The waste heat of industrial furnaces and other heat-consum- 
ing installations can be utilized by recuperative processes in the 
furnace and by energy cascades. Economy and the need for an 
external supply of energy are closely connected. Straight cascades 
can hardly be realized and if the required temperature gradient is too 
great such heat should be utilized repeatedly if possible by recycling 
through heat pumps. The possibilities depend on the relevant tem- 
perature since the technology available for this differs in its state of 
development. The low-temperature waste heat from the final stage 
can be used for space-heating and water heating by heat exchangers 
and heat pumps and thus be put to a useful purpose. 


4223 Heat exchanger made of glass for heat recovery in indus- 
trial plants. Allemann, R. Verfahrenstechnik (Mainz); 11: No. 4, 216- 
220(Apr 1977). (In German). 

Criteria and application of heat exchangers made of glass- 
plates and glass-tube for energy recovery from exhaust air and 
process heat (exhausts, drying processes) are described. The advan- 
tage of glass lies in its high resistance against corrosive media and in 
the fact that it can be cleaned very easily. The heat recovery power 
of these heat exchangers makes it possible to transfer 60 to 70% of 
the temperature difference between cold and warm air streams. The 
energy Cost savings are shown by means of an example. 


4224 Heat utilization at Coventry refuse incineration. Scott, 
P.J. Aufbereit.-Tech.; 18: No. 1, 10-14(Jan 1977). (In German with 
English abstract). 

The heat generated in the waste-reduction unit at Coventry is 
utilized by a nearby car manufacturing plant. The waste available at 
Coventry equals approximately 140,000 t/year which corresponds to 
an average reduction capacity of 16 t/h. Considering the current oil 
prices, a saving of about 32% in the cost of heat is calculated for the 
car manufacturing plant. 


4225 Waermerueckgewinnungssysteme. (Heat recovering sys- 
tems). Olivieri, J.B. Karlsruhe, Germany, F.R.; Mueller (1975). 24p. 


ERA VOL. 3, NO. 2 


A comprehensive survey of realizable ways to find new 
energy sources and of numerous experiments on energy recovery 
which, however, were found to be not suitable is presented. Some of 
these methods which seemed hardly likely to bring success in former 
times appear in another light today. At the same time also old, 
proven systems are taken into consideration with regard to improve- 
ments, more economical operation and energy-saving utilization. 
Numerous practical exampies are shown paying attention to the cost- 
benefit analysis. 


INDUSTRIAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 2158, 4263, 4692, 4764, 4765, 
4766, 4767, 4769, 5116 


4226 (AD-A—039453) Disposal study (tires and other polymer- 
ic materials). Final report. Hadley, W.H.; Ctvrtnicek, T.E.; Search, 
W.J. (Monsanto Research Corp., Dayton, Ohio (USA)). Aug 1976. 
Contract DAAK03-74-C-0136. 148p. (MRC-DA—478). NTIS PC 
A07/MF AOl1. 

The purpose of this study was to evaluate the technical and 
economic feasibility of various methods of tire disposal. Over thirty 
processes for the disposal of tires and their interrelationships were 
investigated. The following four promising process alternatives in- 
volving combinations of these processes were recommended for 
further investigation: (a) mechanical shearing followed by inciner- 
ation. (b) landfill after mechanical shearing. (c) use in asphalt sub- 
stances after the combined size reduction processes (mechanical 
shredding followed by cryogenic shredding). (d) selling the by- 
products of the combined size reduction processes. 


4227 (PB—267833) Microeconomic impacts of the proposed 
marking and disposal regulations for PCBS. Final report. (Versar, 
Inc., Springfield, Va. (USA)). 26 Apr 1977. Contract EPA-68-01- 
3259. 184p. NTIS PC A09/MF AOl1. 

The estimated economic impacts of the poees and disposal 
regulations for PCBs which are being proposed in fulfillment of the 
requirements of Section 6(e) of the Toxic Substances Control Act 
are summarized. The scope of this analysis included estimates of the 
quantities of PCBs and equipment containing PCBs which will be 
affected by the proposed regulations, the present and required future 
availability, feasibility, and costs of the required PCB disposal facili- 
ties, the secondary costs of controlled disposal including storage, 
recordkeeping, and transportation, and the costs of satisfying the 
various marking requirements. The economic analysis included esti- 
mates of the additional costs of complying with these regulations as a 
function of year and economic sector. The analysis also considered 
the possible economic effects of these costs on price levels, invest- 
ment requirements, and employment. Finally, the effects of compli- 
ance on energy requirements and on the availability of strategic 
materials were estimated. 


4228 Sludge combustion using natural gas to supply supplemen- 
tary process heat in a paper factory. Strotbek, G.; Weissbach, H. 
(Technische Werke der Stadt Stuttgart A.G. (Germany, F.R.)). Gas- 
Wasserfach, Gas-Erdgas; 118: No. 3, 109-112(Mar 1977). (In 
German). 

Paper production requires large amounts of water which is 
charged with waste substances and afterwards led into a water 
clarifier for cleaning. The resulting paper sludge is still a type of raw 
material, but there is no economical way to use it in the plant. 
Sludge combustion is thus an acceptable solution to the problem. 
The Lurgi sludge combustion plant described uses gas to supply 
supplementary heat. An additional thermal afterburning plant could 
be dispensed with as wet purification helps to achieve sufficiently 
clean waste air. 


4229 Heat utilization at Coventry waste reduction unit. Scott, 
P.J. Aufbereit.-Tech.; 18: No. 1, 10-14(Jan 1977). (In German). 

The heat generated in the waste-reduction unit at Coventry is 
utilized by a nearby car manufacturing plant. The waste available at 
Coventry equals approximately 140,000 t/year which corresponds to 
an average reduction capacity of 16 t/h. Considering the current oil 
prices, a saving of about 32% in the cost of heat has been calculated 
for the car manufacturing plant. 


4230 Fluxless recovery of metallic aluminum from wastes. Mon- 
tagna, D. US Patent 3,999,980. 28 Dec 1976. Filed date 9 May 1975. 
6p. 

Aluminum metal is recovered from processing wastes, such as 
dross, beverage can scrap and the like, without use of a flux by 
heating the wastes to a temperature above the melting point of 
aluminum but below about 800°C while maintaining the wastes 
under a protective gaseous atmosphere which is substantially inert to 
molten aluminum. After melting of aluminum contained in the 
wastes is complete, the heated material is agitated gently to agglom- 
erate the molten aluminum and to cause its settling and collection in 
the bottom of the containment vessel. Molten aluminum is thereafter 
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removed from the vessel leaving a substantially inert residue. Argon 
is preferred as the protective atmosphere. 


4231 1976 national waste processing conference. From waste to 
resource through processing. New York; American Society of Me- 
chanical Engineers (1976). 594p. (CONF-7605149—). . 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

Forty-eight papers on waste processing were presented at the 
conference. A separate abstract was prepared for each paper for 
Energy Research Abstracts; eleven of the abstracts were selected for 
Energy Abstracts for Policy Analysis (EAPA). (LCL) 


4232 Technologies and equipment for removal of industrial resi- 
dues and wastes, particularly residues from chemical processes. Sin- 
ning, B. pp 329-359 of In 1976 national waste processing conference. 
New York; American Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

The design, operation, pollution-control equipment, and per- 
formance of incinerators used in West Germany for the disposal of 
industrial wastes are discussed. Combustion equipment with five 
types of kilns, i.e., rotary, fluidized-bed, combustion chamber with 
special nozzles, turbulator, and grate are considered. (LCL) 


MUNICIPALITIES AND COMMUNITY SYSTEMS 


PUBLIC SERVICES 
REFER ALSO TO CITATION(S) 4167 


4233 Economy of operation of mini-pools: application of the 
heat pump. Schultze, H.A. (Fachhochschule Giessen (Germany, 
F.R.). Fachbereich Technisches Gesundheitswesen). Klima Kaelte 
Ing.; 4: No. 1, 11-16(1976). (In German). 

A swimming pool with 50 m? surface area and 32 m? water 
area is taken as an example in a study of the interrelations between 
operating costs, swimming pool temperature, and basin water tem- 
perature. It is demonstrated that by optimizing operating conditions, 
as compared to more or less accidental ones, it is possible to lower 
the energy costs considerably. A comparison concerning the econo- 
my of the swimming pool heat pump and conventional dehumidifica- 
tion plant is won by the heat pump. 


PUBLIC UTILITIES 


4234 Experience gained in the operation of heating centers. 
Diessner, E. (Technische Werke der Stadt Stuttgart A.G. (Germany, 
F.R.)). Gas- Wasserfach, Gas-Erdgas; 118: No. 3, 106-108(Mar 1977). 
(In German). 

The tasks of operators of central heating plants should not be 
limited to routine inspections of the plant. In practice, there are 
always problems such as start-up difficulties, planning and construc- 
tion shortcomings or the adaption to the technical standards. To the 
users of energy, the operator is the one to contact for improvements 
of all kinds. Using four characteristic examples, problem solutions 
are discussed, paying no attention to business considerations. 


4235 Comments on the situation of the electric power industry. 
Schlachter, H. (Farbwerke Hoechst A.G., Frankfurt am Main (Ger- 
many, F.R.)). VIK (Ver. Ind. Kraftwirtsch.) Mitt.; No. 5/6, 94-96(Jan 
1976). (In German). 

After some preliminary remarks on the necessity of energy 
supply without central contro] according to market economy as- 
pects, past experience with dual-purpose power plants as an opportu- 
nity for energy conservation in the industrial sector is pointed out. 
This statement is corroborated by data on the stock of monitored 
steam generators and boilers. The data cover a period early in 1975 
and 1974 and are classified according to groups of industry or trade. 


MUNICIPAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 2783, 2784, 2785, 2786, 4231, 
4760, 4763, 4764, 4765, 4768, 4769, 4770, 4771, 4772, 4773, 4774, 
49777, 4785, 4786, 4787, 4788, 4798, 5175, 5293 


4236 (BM-RI—8244) Metals in the combustible fraction of 
municipal solid waste. Haynes, B.W.; Law, S.L.; Campbell, W.J. 
(Bureau of Mines, College Park, Md. (USA). College Park Metallur- 
gy Research Center). 1977. 20p. Dep. NTIS, PC A02/MF AOIl. 

With the national focus on energy, the combustible fraction of 
urban refuse is being extensively considered as a fuel supplement for 
coal in the generation of heat and power. The objective of these 
analytical studies by the Bureau of Mines was to determine the 
concentration of major, minor, and trace elements in the combustible 
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fractions collected at various locations in the Bureau’s urban refuse 
recycling pilot plant located at College Park, Md. The samples 
processed through the plant were submitted by various municipal- 
ities that are considering resource recovery as an alternative to 
landfill or other means of disposal. Twenty-five elements were 
determined in samples from six geographic areas and were compared 
with element concentrations found in typical coal samples. 


4237 (NTIS/PS—77/0666) Solid waste reclamation and recy- 
cling. Part 1. Packaging and containers (a bibliography with abstracts). 
Report for 1964—July 1977. Smith, M.F. (National Technical Infor- 
mation Service, Springfield, Va. (USA)). Aug 1977. 96p. NTIS PC 
NO1/MF NO1. 

The bibliography contains research on the following aspects 
of packaging, recycling, and reclamation: Management of civilian 
and military packaging wastes, pollution abatement, economics, han- 
dling, incinerator residues, and new materials and products from 
waste packaging. Only reports actually specifying packaging materi- 
als are included. See the other Published Searches of this series for 
studies on recycling of specific materials, such as glass, metals, 
plastics, and paper. Government policies, such as mandatory deposit 
legislation and tax incentives for recycling and waste reduction are 
discussed. (This updated bibliography contains 91 abstracts, 31 of 
which are new entries to the previous edition.) 


4238 (NTIS/PS—77/0667) Solid waste reclamation and recy- 
cling. Part 2. Plastics (a bibliography with abstracts). Report for 
1964—July 1977. Smith, M.F. (National Technical Information Ser- 
vice, Springfield, Va. (USA)). Aug 1977. 108p. NTIS PC NO1/MF 
NO1. 


The recovery of all types of waste plastics including that from 
packaging, tires, and urban refuse are covered. The sorting, decom- 
position to reusable chemicals, and reuse in new products are dis- 
cussed along with the economics, legislation, policies, and planning 
aspects of plastics recycling. (This updated bibliography contains 
103 abstracts, 25 of which are new entries to the previous edition.) 


4239 (NTIS/PS—77/0668) Solid waste reclamation and recy- 
cling. Part 3. Metals (a bibliography with abstracts). Report for 
1964—Jul 1977. Smith, M.F. (National Technical Information Ser- 
vice, Springfield, Va. (USA)). Aug 1977. 236p. NTIS PC0O1/MF 
NOl. 


Reports cited cover the following topics: Metal scrap refining 
and reuse, metal waste separation, the secondary metal industry, 
economic factors in metal recovery, junk car disposal, and metal 
recovery from urban refuse and industrial liquid waste streams. 

tudies on management planning, energy use, Government policies, 
and waste processing are also included. (This updated bibliography 
contains 231 abstracts, 55 of which are new entries to the previous 
edition.) 


4240 (NTIS/PS—77/0669) Solid waste reclamation and recy- 
cling. Part 4. Glass (a bibliography with abstracts). Report for 1964— 
July 1977. Smith, M.F. (National Technical Information Service, 
Springfield, Va. (USA)). Aug 1977. 94p. NTIS PC NO1/MF NOI. 

Research on glass recovery from solid waste is cited. Waste 
glass sorting, handling, transportation and reprocessing are covered. 
Studies on Government policies including mandatory bottle deposit 
laws and implementing recycling centers are included. The environ- 
mental, industrial, economic, and technical aspects of glass recycling 
are discussed. Examples of reuse in construction materials, fiberglass, 
bottles, and soil stabilization are presented. (This updated bibliogra- 
phy contains 89 abstracts, 30 of which are new entries to the 
previous edition.) 


4241 (NTIS/PS—77/0670) Solid waste reclamation and recy- 
cling. Part 5. Paper (a bibliography with abstracts). Report for 1964— 
July 1977. Smith, M.F. (National Technical Information Service, 
Springfield, Va. (USA)). Aug 1977. 126p. NTIS PC NOi/MF N01. 

Abstracts are presented on the reclamation and reuse of waste 
paper from municipal refuse, packaging, and newsprint. General 
planning, economics, legislation, and feasibility studies are included. 
Sorting equipment and techniques, reuse in construction materials, 
papermaking using recycled paper, pyrolysis to chemical com- 
pounds, and biodeterioration are covered. (This updated bibliogra- 
phy contains 121 abstracts, 34 of which are new entries to the 
previous edition.) 


4242 (PB—260654) Source separation: the community aware- 
ness program in Somerville and Marblehead, Massachusetts. (Re- 
source Planning Associates, Inc., Cambridge, Mass. (USA)). Nov 
1976. 92p. NTIS, PC AOS/MF AO1. 

Results are given of studies conducted to determine the 
feasibility of multimaterial source separation (separation of solid 
waste by the homeowner into recyclable components - paper, glass, 
and cans - and nonrecyclable components) in the communities of 
Somerville and Marblehead, Massachusetts. The report given is 
focused on the community awareness programs that were planned 
and implemented for each community. A detailed description is 
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presented of the planning and implementation of the community 
awareness programs in the two target communities, with evaluations 
of each phase of the programs. A concise, general guide to planning 
and implementing such programs for other communities, based on 
the practical experience gained in Somerville and Marblehead is also 
provided. 


4243 (PB—263678) Solid waste disposal: a plan of action. Final 
report. Liss, G.B. (Newark Dept. of Engineering, N.J. (USA)). Dec 
1975. 294p. (SWP-NK—12-75). NTIS PC A13/MF AOl. 

Analysis of the solid waste disposal problem in the City of 
Newark, New Jersey and plans for the solution of this problem are 
discussed. This plan of action looks at potential advantages and 
disadvantages of solid waste disposal alternatives, including landfill, 
rail haul, incineration, material recovery, and energy recovery. 
Resource recovery is recommended as the best alternative for 
Newark at the present time and various resource recovery systems 
are discussed in detail. Other factors such as system economics, steps 
for construction of a facility, and financing of such a facility are all 
discussed. 


4244 (PB—267800) Reclamation of energy from solid waste: 
theory and practice. A selected, annotated bibliography for Pennsylva- 
nia local government officials. (Pennsylvania Dept. of Community 
Affairs, Harrisburg (USA)). Nov 1976. 32p. NTIS PC A03/MF AO1. 

Solid waste disposal is often a critical problem for local 
government -- a problem which is growing in severity as competing 
demands for disposal areas increase and environmental concerns 
multiply. Suggested solutions, now numerous, often involve propos- 
als for reclaiming energy in one form or another from solid waste. 
This bibliography is a reference work for local officials, planners and 
engineers who wish to consider alternate means of reclaiming energy 
from solid waste. 


4245 Aachen process for treating household refuse. Hoberg, H.; 
Schulz, E. (Tech Hochsch, Aachen, Ger). Au/fbereit.-Tech.; 18: No. 1, 
1-5(Jan 1977). (In German witn English abstract). 

A process for separating valuable matter from household 
waste is introduced. The purity of the products obtained, such as 
paper, glass, iron and non-ferrous metals enables their being recycled 
to the production circuit. The recovery of secondary raw materials 
from household refuse by process-engineering methods means less 
environmental nuisance. Moreover, it is of importance with regard 
to securing the supply of raw materials which are available at limited 
quantities only. Refuse processing plants can be profitably set up 
near waste-disposal areas, refuse incinerating- and composting instal- 
lations. 


4246 Refuse preparation and incineration. Rasch, R. Aufbereit.- 
Tech.; 18: No. 1, 6-9(Jan 1977). (In German). 

The main object of refuse treating is a pro-environmental 
conversion of the waste to residues that can be stored without 
causing damage. Its secondary object is the utilization of waste 
material. Compared with consumption, the quantity of substances 
contained in household refuse being of interest with regard to 
material- and energy utilization, should not be overvalued. Refuse 
incineration is the least polluting waste-treating process that includes 
energy utilization. 


4247 Approach to determining the economic feasibility to 
refuse-derived fuel and materials recovery processing. Gershman, 
H.W. (National Center for Resource Recovery, Inc., Washington, 
DC). pp 1-12 of In 1976 national waste processing conference. New 
York; American Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

An approach is presented for determining the economic feasi- 
bility of refuse-derived fuel production and the recovery of various 
materials. The information presented is based largely upon data 
developed for the metropolitan Washington, D.C. area as input for 
the consideration of a regional resource-recovery program which 
would eventually encompass some 4000 tons-per-day of municipal 
solid waste. The initial facility would process 650 tons per day. The 
facility is designed to recover refuse-derived fuel (RDF), light and 
heavy ferrous metals, aluminum and other nonferrous metals, flint 
glass cullet, color-mixed glass cullet, color-mixed glass fines, and 
handpicked waste newspapers. For the most part, advance commit- 
ments for the sale of these products have been obtained. A technique 
is described that will assist the decision-maker to evaluate the 
economic feasibility of the proposed project by determining what is 
termed the RDF “Indifference Value.” 


4248 Research needs in waste utilization. Rofe, R. (Mitre 
Corp., Bedford, MA). pp 13-18 of In 1976 national waste processing 
conference. New York; American Society of Mechanical Engineers 


(1976) 
From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 
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See CONF-7605149—. 

Institutional issues are recognized as being the major obstacles 
to the establishment of resource-recovery facilities. However, it is 
suggested that by addressing critical technological problems and pre- 
processing aspects associated with waste utilization, implementation 
of such facilities may be facilitated. General areas in needs of further 
research and development are identified and some specific tasks 
outlined. 


4249 Processed solid refuse as a supplementary fuel at the City 
of Ames, Iowa. Joensen, A.W. (Iowa State Univ,. Ames); Hall, J.L.; 
Hove, M. pp 49-58 of In 1976 national waste processing conference. 
New York; American Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

The Solid Waste Recovery System at Ames, Iowa, which 
provides processed shredded refuse for use as a supplementary fuel 
in the municipal power plant and for the recovery of ferrous and 
nonferrous metals is described. A summary of the economic evalua- 
tion and a description of the detailed design and operation is also 
presented. A summary of various studies and research programs is 
also given. 


4250 Technical-economic problems in energy recovery inciner- 
ation. Avers, C.E. (Ellers, Fanning, Oakley, Chester and Rike, Inc., 
Memphis). pp 59-66 of In 1976 national waste processing conference. 
New York; American Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

Since the chronology presented at the 1974 National Confer- 
ence, the Nashville Incinerator with Heat Recovery has been started 
up and with some temporary interruptions has been carrying its 
connected heating and cooling service load. The major problems 
encountered during the startup of incinerator operation are dis- 
cussed. A great deal has been learned from the thermal plant. The 
purpose of this review of the status of the — is to relate the 
experience and it is hoped that it will be of some value to others 
involved with solid-waste-fueled plants. 


4251 Chicago Northwest and Harrisburg incinerators: a proven 
method of energy recovery and recycling of ferrous metals. Stabenow, 
G. pp 81-96 of In 1976 national waste processing conference. New 
York; American Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

While a number of new and innovative methods of solid- 
waste reduction systems are presently being tested, modified and 
retested, two incinerator plants, the Chicago Northwest and the 
Harrisburg, Pennsylvania incinerators have quietly proven their 
reliability and continuous availability. Performance data collected 
during the past four years at both plants are presented. 


4252 Energy recovery and thermal disposal of wastes utilizing 
fluidized-bed reactor systems. Trethaway, W. (Copeland Systems 
Inc., Oak Brook, IL). pp 117-124 of In 1976 national waste process- 
ing conference. New York; American Society of Mechanical Engi- 
neers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

The application of fluidized-bed technology to incineration of 
waste has advanced rapidly over the past two decades. Several 
hundred installations worldwide substantiate the fact that fluid-bed 
incineration can be successfully employed to incinerate liquid, sludge 
and solid wastes. In Europe, fluidized beds have been employed for 
several years in combustion of municipal solid waste and generating 
steam for use in heating buildings. ;Since fluid-bed systems have 
demonstrated capability to burn liquids, sludges, and solid wastes, 
combinations of these wastes can be readily accommodated in a 
single system. Technological advances are continuing in designs to 
improve overall energy recovery, reduce capital costs, and provide 
units to accommodate up to 1000-tons-per-day solid waste in a single 
reactor. These developments will make the fluid-bed combustion 
process even more competitive than it is today with other types of 
solid-waste incinerators. 


4253 Study of conversion of solid waste to energy in North 
America. Alvarez, R.J. (Hofstra Univ., Hempstead, NY). pp 163-174 
of In 1976 national waste processing conference. New York; Ameri- 
can Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

During the past several years, numerous articles have been 
published in the technical literature on thermal processing plants in 
North America. Unfortunately, misleading and often erroneous in- 
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formation has been presented. Thus, to obtain reliable and up-to-date 
data, a survey of the thermal processing plants in North America, 
which are generating energy from solid waste, was conducted in 
early 1975 with the assistance of the Operations Committee, Solid 
Waste Processing Division, American Society of Mechanical Engi- 
neers. Data pertaining to steam generation, resource recovery and 
economics published previously and operational problems that have 
been encountered to date in each facility are reviewed. The informa- 
tion presented is based on a January 1976 revision of the aforemen- 
tioned ASME survey and should correct and update that presented 
previously. It is demonstrated that not only is energy being pro- 
duced from solid waste, but, more importantly, that it is being 
utilized and sold. 


4254 Complete conversions among the regulatory incineration 
particulate emission def'nitions. Rinehart, R.D. (York Research 
Crop., Stamford, CT). pp 185-191 of In 1976 national waste process- 
ing conference. New York; American Society of Mechanical Engi- 
neers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

State and Federal particulate emission regulations for inciner- 
ation are not uniformly defined. The various regulatory definitions 
are tabulated. The complete conversions among the various defini- 
tions are provided with a nomograph for the most popular method 
included. 


4255 Marketing and equipment design: municipal solid-waste 
ferrous-metal recovery. Graham, W.O. (Leonard S. Wegman Co., 
Inc., New York). pp 385-407 of In 1976 national waste processing 
conference. New York; American Society of Mechanical Engineers 
(1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

Ferrous-scrap-metal markets must be investigated prior to 
design of new or upgraded solid-waste resource-recovery facilities. 
This presentation describes realistic major scrap markets among 
metal users and secondary processors, and discusses contracts and 
ferrous-metal specifications. Front-end (before combustion) and 
back-end (after combustion) separation systems for ferrous metal 
recovery are delineated, factoring primary and secondary shredding 
techniques, magnetic separation criteria, existing installations, costs 
and economics. 


4256 Solid-waste treatment and resource recovery in the Euro- 
pean Economic Community (EEC): a status report. Sundberg, A.P. 
(Consultex S.A., Geneva); de Borms, C.T. pp 447-451 of In 1976 
national waste processing conference. New York; American Society 
of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

Legislation for solid-waste treatment and resource recovery is 
undergoing a major change in Europe right now. A summary of 
these changes plus an indication of what is happening in treatment 
techniques and new research is covered. 


4257 Storage and retrieval of prepared refuse. Hickman, W.B. 
(Atlas Systems Corp., Spokane). pp 453-462 of In 1976 national 
waste processing conference. New York; American Society of Me- 
chanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

Controlled processing of refuse for resource recovery usually 
requires a refuse feed rate responsive to the demands of the process 
system. Even after being reduced in size, prepared refuse exhibits 
certain characteristics that can create considerable difficulty in re- 
trieving it from storage at a controlled rate. Several basic material 
characteristics as well as other factors that must be carefully consid- 
ered and evaluated in order to minimize problems in storage and 
retrieval of prepared refuse are discussed. 


4258 Long-term chemical leaching from incinerator residue. 
Schoenberger, R.J.; Purdom, P.W. (Drexel Univ., Philadelphia). pp 
489-497 of In 1976 national waste processing conference. New York; 
American Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

A site used for the disposal of incinerator residue was moni- 
tored for four years and the chemical composition of the leachate 
was measured at frequent intervals. While the organic oxygen- 
demanding substances were reduced with time, several parameters 
such as nitrate were slow to leach and the concentrations dramatical- 
ly increased after several years. The composition of ions in the 
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leachate remained at levels that could cause serious water contami- 
nation after four years of leaching. 


4259 Analysis of metals found in incinerator residue. Schoen- 
berger, R. (Drexel Univ., Philadelphia); Bender, J. pp 499-511 of In 
1976 national waste processing conference. New York; American 
Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

The fate of metals in burning municipal refuse was studied for 
aluminum, chromium, copper, zinc, tin, lead and iron. Samples were 
taken from the unburned refuse and incinerator residue. 


4260 Incineration of nitrogen compounds. Monroe, E.S.; 
McKee, D.E. (E. I. du Pont de Nemours and Co., Wilmington, DE). 
pp 529-541 of In 1976 national waste processing conference. New 
York; American Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

There is widespread interest and much concern about the 
emission of NO/sub x/ in the exhaust gases from the incineration of 
wastes containing nitrogen. There is a common misconception that, 
when wastes contain nitrogen compounds, the NO/sub x/ emission 
level will be much greater than for fuels that do not contain 
nitrogen. An equilibrium combustion-products study performed by 
the ASME Research Committee on Industrial and Municipal Wastes 
showed that this belief was not valid if equilibrium was achieved. To 
document the conclusion that the test incinerator would be able to 
handle fuels containing nitrogen, a test program was undertaken. A 
test incinerator was operated over a 2-yr period burning wastes that 
contained amines, cyanides, and nitrobodies. The results showed that 
measured NO/sub x/ values in the stack were consistent with 
calculated values even if the wastes contained nitrogen, and that the 
calculated quantities of NO/sub x/ would not be exceeded when an 
incinerator with the operating characteristics of the test incinerator 
is used. 


4261 Practical application of incinerator burning rate equations. 
Dvirka, M. pp 547-563 of In 1976 national waste processing confer- 
ence. New York; American Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

Empirical incinerator-burning-rate equations are compared 
with general burning-rate equations with the purpose of arriving at 
reasonably accurate numerical values of factors and constants re- 
quired for the practical solution of general burning-rate equations. 
The validity of the values determined for the factors and constants 
and for the derived burning-rate equations is verified by the analysis 
of actual data from a test on the Oceanside Incinerator in Hemp- 
stead, New York. 


4262 Pollution abatement for existing land disposal facilities. 
Metry, A.A. (Weston, Inc., West Chester, PA). pp 565-575 of In 
1976 national waste processing conference. New York; American 
Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

The pollution of subsurface and surface waters due to the 
leaching and migration of pollutants from inadequately constructed 
sanitary landfills is examined. Information is included on the present 
and future pollution effects of landfills, control alternatives for 
polluting landfills, i.e., landfill reconstruction, waste transfer, ocean 
disposal, and incineration. It is concluded that many improperly 
constructed and operated land-disposal facilities have created poten- 
tial water-pollution problems of varying severity, and that these 
problems will have to be corrected in the future at considerable 
expense. (LCL) 


4263 Design and operation of a suspension-fired industrial solid- 
waste-disposal system for Kodak Park. Merle, R.L.; Young, M.C.; 
Love, G.R. pp 151-162 of In 1976 national waste processing confer- 
ence. New York; American Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

Kodak Park is an industrial complex in Rochester, New York 
where the center of photographic technology is located. It is a 2000- 
acre complex with more than 200 buildings where 30,000 people are 
employed. This great concentration of people and facilities has all 
the problems of a city, including the problem of solid-waste disposal. 
A study of waste-disposal problems was begun in 1964 and, after 
consideration of various schemes, it was decided that a suspension- 
fired system would best meet the needs for burning general plant 
wastes and industrial-treatment plant sludge. Some chemical wastes 
are disposed of in this facility. All waste fuels are prepared and then 
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conveyed into the boiler furnace combustion chamber. When this 
system concept was installed, it was new and untried; as a result 
there was a considerable amount of debugging required. The major 
problems occurred in the material-handling areas with storage bins 
and conveyors. Some problems have resulted because of limited 
area. There have been boiler problems but only of a minor nature. 
This facility was a new system at a new location and as a result it 
was necessary to hire new men to develop a training program to 
instruct the men. The operation and performance of the facility are 
described. 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


INTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 4169 


4264 Hot gas engine. Meijer, R.J.; Fokker, H.; van Witteveen, 
R.A.J.O. (to Philips Gloeilampenfabrieken N.V., Eindhoven (Neth- 
erlands)). German(FRG) Patent 1,601,466/C/. 7 Oct 1976. 6p. (In 
German). 

A disadvantage of the well known gas engine is the short life 
of the ventilator, which is exposed to high waste gas temperatures. 
The invention concerns a hot gas engine where this disadvantage is 
removed by simple means. 


4265 Refinement of the equation of heat transfer between atom- 
ized fuel and the heated medium during ignition in a combustion 
chamber. Khovakh, M.S.; Gureev, A.A.; Kamfer, G.M.; Komarov, 
V.A.; Zhakenov, P.K. (Moscow Highw Inst, USSR). Izv. Vyssh. 
Uchebn. Zaved., Mashinostr.; No. 10, 117-121(1976). (In Russian). 

Results of experimental investigations of heat transfer be- 
tween atomized fuel and a heated medium in conditions of a con- 
stant-volume combustion chamber are presented. A refined semi- 
empirical heat transfer equation is derived. 


4266 Analysis of the disturbing forces in internal combustion 
engines. Nazarov, P.N. Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 
11, 91-94(1976). (In Russian). : 

A harmonic analysis of the disturbing forces acting in engines 
with a complicated kinematic structure is given. Complex amplitudes 
of the disturbing forces are determined. On this basis, a disturbance 
matrix is constructed. It may be utilized in calculations of forced 
constrained vibrations. 


4267 Theoretical and experimental investigation of connecting 
rods of internal combustion engines. Zhukovskii, V.S.; Kriger, V.A. 
(Inst of Automob and Automob Engines, USSR). Izv. Vyssh. Uchebn. 
Zaved., Mashinostr.; No. 11, 94-98(1976). (In Russian). 

Using the numerical method of nets of the plane problem of 
the theory of elasticity, the state of stress in a plane model of the 
connecting rod subjected to the tensile and compressive distributed 
loads is investigated. Diagrams of distribution of normal stresses 
along the contour of the model are obtained. The results are con- 
firmed by an independent calculation method using bar analogy, as 
well as by strain gage measurement of the model. The possiblities, 
prospects and fields of application of different methods of the 
theoretico-experimental investigations of connecting rods are shown. 


4268 Unsteady flow in branched ducts of inlet pipes of internal 
combustion engines. Ivin, V.I.; Ryndin, V.V. Izv. Vyssh. Uchebn. 
Zaved., Mashinostr.; No. 9, 100-105(1976). (In Russian). 

Results of shock tube tests of the unsteady flow in a branched 
duct, when a rarefaction wave passes through it, are presented. A 
method of calculation is presented. It is based on equations of one- 
dimensional quasi-steady flow. 


4269 Selection of reasonable parameters of supercharging of a 
combined two-stroke engine. Kruglov, M.G.; Efimov, S.I.; Rogov, 
V.S.; Sumtsov, V.K. (Moscow Higher Tech Sch im. N.E. Bauman, 
USSR). Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 9, 105-109(1976). 
(In Russian). 

A method of economically reasonable parameters of super- 
charging of a combined engine is presented. Results of investigations 
are given for a 10D 100 engine according to tests on a single-cylinder 
section with different methods of variation of the air flow rate 
through the engine. 


SPARK-IGNITION 


4270 (PB—266656) Energy use and other comparisons between 
diesel and gasoline trucks. Final report October 1975—June 1976. 
Jacobs, K.M. (Maine Dept. of Transportation, Bangor (USA). Mate- 
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rials and Research Div.). Feb 1977. Contract DOT-TSC-1042. 135p. 
NTIS PC A07/MF AOl1. 

This report presents fuel consumption and other data on 
comparable diesel and gasoline trucks. The data was compiled from 
actual, operational records of the Maine Department of Transporta- 
tion for trucks of about 24,000 pounds gross vehicle weight and 150 
to 180 horsepower. Information on the use of other petroleum based 
products such as engine oil and lubes is also given, together with 
initial maintenance costs. 


4271 (PB—267501) Preparations for acquisition of baseline 
emissions data from gasoline powered trucks between 6,000-Ib. and 
10,000-Ib. gvw. Interim report. Springer, K.J.; Williams, G.L. (South- 
west Research Inst., San Antonio, Tex. (USA)). Nov 1968. Contract 
PH-86-67-72. 58p. NTIS PC A04/MF AO1. 

The overall objective of this study is to obtain baseline 
emissions data from gasoline powered trucks using experimental, 
‘second generation’ type procedures. To acquire the baseline emis- 
sions data required, a substantial preparations phase involving fur- 
ther development of chassis dynamometer cycles, the design and 
construction of a truck version of the PHS Variable Dilution Sam- 
pler, and the establishment of correlation with previous program 
procedures, and different exhaust sampling schemes, are necessary. 
This interim report reviews and describes these preparations and 
procedures. The preparations phase for the given classification of 
trucks includes two major objectives: (1) to establish the relationship 
between emissions obtained on the simplified SwRI chassis dynamo- 
meter and the emissions obtained by the Ethyl Corporation; and (2) 
to conform and establish correlation of exhaust gas sampling by the 
servoproportional sampling system and variable dilution sampling 
system. 


4272 Analog heat release computer for engine combustion evalu- 
ation. McFarland, R.A.; Wood, C.D. Warrendale, PA; Society of 
Automotive Engineers, Inc. (1976). 6p. (CONF-760678—4). 

From Meeting of the Society of Automotive Engineers on 
combined fuels and powerplant; St. Louis, Missouri, United States of 
America (USA) (8 Jun 1976). 

An inexpensive, easy-to-use analog computer was designed 
and built that provides real-time analog signals proportional to 
combustion heat release, rate of heat release, and other related 
parameters in operating engines. The computer is described, and 
examples of engine data obtained with the computer are given. 


DIESEL 
REFER ALSO TO CITATION(S) 4270, 4295, 4297, 4298 


4273 Calculation of diesel cycles with reduced compression 
ratio. Glanzmann, W. Brown Boveri Rev.; 64: No. 4, 231-234(Apr 
1977). 

By reducing the compression ratio of the engine and corre- 
spondingly increasing the charging pressure, it is possible to increase 
the brake mean effective pressure (b.m.e.p.), thereby improving the 
cylinder power at constant maximum pressure. The influence of 
cycle parameters on the specific fuel consumption with increasing 
b.m.e.p. is demonstrated, particularly if the thermal stress is also 
taken into account as a limiting factor, as well as the maximum 
pressure. The optimal relationships between the b.m.e.p., the charg- 
ing pressure and the compression ratio of the engine, from the point 
of view of minimum fuel consumption, are determined. 


4274 Working process of diesel engines during acceleration. 
D’yachenko, N.K.; Kostin, A.K.; Larionov, V.V.; Idrisov, N.L; 
Mikhailov, L.I.; Samriya, N.K. (Leningrad Polytech Inst, USSR). 
Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 10, 121-126(1976). (In 
Russian). 

Changes in the parameters of the working process of different 
diesel engines with supercharging and without it, is the course of 
acceleration and heating-up, under different loads and different 
initial conditions, are considered. 


4275 Investigation into some aspects of the computation of 
diesel engine combustion. Williams, T.J.; Whitehouse, N.D. (Univ of 
Wales Inst of Sci and Technol). Proc. Inst. Mech. Eng. (London); 190: 
No. 42, 467-475(1976). 

The authors have proceeded by constructing three basic 
combustion models each based on the same general idea that the fuel 
jet behaves in a similar way to a jet of pure gas. The models differ in 
complexity and hence computational cost, mainly because of the 
assumptions made concerning the variation of properties within the 
jet. Computed and observed cylinder pressure diagrams have been 
compared for a single cylinder, quiescent chamber engine over a 
ee of mean effective pressures and injection configurations. 
16 refs. 
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TURBINE 
REFER ALSO TO CITATION(S) 4299 


4276 Gap seal arrangement for an axial gas turbine. Gilbert, 
R.A. (to Rolls-Royce Ltd., London (UK)). German(FRG) Patent 
2,300,354/C/. 6 Feb 1975. 3p. (In German). 

The arrangement prevents jamming between the edges of the 
rotor blades and the surrounding seal even at high temperature 
difference after failure of a combustion chamber. The metal seal 
surrounding the outer rotor blade diameter with a small annular gap 
consists of a large number of separate sealing elements with narrow 
axial gaps separating it from the next element. The segments are 
always connected with 3 radial struts in a supporting ring and this in 
turn is connected with the housing. These struts are relatively thin 
and elastically deformable in the circumferential direction. The ring 
seal gap around the outer running blade diameter, therefore, remains 
constant. 


ELECTRIC-POWERED SYSTEMS 
REFER ALSO TO CITATION(S) 4217 


4277 (AD-A—040526) Electric vehicle research, development, 
and technology-foreign. Busi, J.D.; Turner, L.R. (Defense Intelli- 
gence Agency, Washington, D.C. (USA)). May 1977. 188p. (DST— 
1850S-403-77). NTIS PC A09/MF AO1. 

The development and production of electric drive vehicles 
have been successful in the Federal Republic of Germany, Japan, the 
United Kingdom, USSR, and, to a lesser degree, in France, Italy, 
and Sweden. These vehicles are basically designed for commercial 
or industrial application, and, in general, a typical vehicle of this 
type has a maximum range of 95 to 200 km and a maximum speed of 
27 km/h. Military applications of electric drive vehicles for transpor- 
tation and combat are significant because they offer a number of 
advantages over more conventional drive systems. 


4278 Basic requirements for charging equipment for electric 
road vehicles as seen by the utilities with special emphasis on harmon- 
ics. Hotopp, R. (Rheinisch-Westfaelisches Elektrizitaetswerk A.G., 
Essen (Germany, F.R.)); Klein, F. (GES Gesellschaft fuer Elektris- 
chen Strassenverkehr m.b.H., Duesseldorf (Germany, F.R.)). Elek- 
trotech. Z., A; 98: No. 1, 82-88(Jan 1977). (In German). 

The conditions under which an economical energy supply for 
electric road vehicles is possible is discussed. The generating of 
harmonics and their reactions on other power consuming and system 
operating equipment are described. Finally, measures for reducing 
the level of harmonics are discussed. 


4279 Basic requirements for the equipment for the energy supply 
of electric road vehicles from the point of view of the user. Merkle, T. 
(Voith (J.M.) G.m.b.H., Heidenheim (Germany, F.R.)); Zander, E. 
(GES Gesellschaft fuer Elektrischen Strassenverkehr m.b.H., Dues- 
seldorf (Germany, F.R.)). Elektrotech. Z., A; 98: No. 1, 88-93(Jan 
1977). (In German). 

The equipment of the energy supply of electric road vehicles 
is designed to close the gap between the local terminals of the 
existing supply network and the terminals of the individually moving 
vehicle. Requirements are specified that should be taken into ac- 
count when designing supply equipment and constructed devices are 
described which are tested in practical use. 


4280 Power electronics in rail-borne vehicles. Uhthoff, R. AEG- 
Telefunken Prog.; No. 3, 89-95(1977). 

Modern power electronics have won for themselves a perma- 
nent place in the sphere of electric traction. Semiconductor convert- 
er technology with its ever-increasing range of possible applications 
has made a decisive contribution to a noticeable improvement in the 
performance, running characteristics and economics of electric 
motive power units. The progressive development of power elec- 
tronics systems and components will continue in the future to set 
new standards in electric traction operation. 


4281 Rectifier-fed reluctance motor as a drive for electric motor 
vehicles. Rentmeister, M. (Siemens A.G., Berlin (Germany, F.R.)). 
Z. Eisenbahnwes. Verkehrstech., Glas. Annal.; 100: No. 5, 163- 
168(May 1976). (In German). 

The problem of replacing the commutator motors on electric 
motor vehicles by induction motors that are more powerful and 
easier to maintain may be solved by means of reluctance motors of 
homopolar type. The rotor of the homopolar machine has no wind- 
ings and is thus more durable, this advantage is diminished by the 
problems resulting from the high speed and the homopolar mode of 
excitation. Additional criteria due to the rectifier feed have an 
influence on dimensioning of the machine. Provided that all existing 
problems are solved, the rectifier-fed homopolar machine may be 
considered as a comparable alternative to other induction machines. 
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4282 Electricity Council starts to assess the Enfield 8000. 
Electr. Veh. Batteries; 61: No. 3, 8-11(Sep 1975). 

The Electricity Council has, during the past few months, 
taken delivery of 61 Enfield 8000 electric city cars. Manufactured by 
Enfield Automotive Ltd., Cowes, Isle of Wight, the cars are being 
distributed by the Council to Electricity Boards in England and 
Wales, which will carry out a large-scale operational research pro- 
gram covering the performance and use of the vehicles. Particular 
attention is to be paid to the effect of different charging routines. 
The research is expected to take about two years to complete this 
period ensuring that the cars are tested under a full range of 
operating conditions. The Enfield 8000 is a 9 ft, 4 in.-long, two- 
passenger closed car with a curb weight of 2150 ib and a payload of 
350 Ib. Traction power and energy for a 600-W heater are supplied 
by eight 12-V lead—acid batteries of 92 amp-h capacity at the 5 h 
rate, connected in parallel pairs to give 48 V maximum. An auxiliary 
12-V battery (55 amp-h) supplies control circuits, lights, horn, wind- 
shield wipers, etc. A built-in battery charger enables the traction 
batteries to be fully recharged in eight hours from a standard 
domestic 13-amp socket if the discharge does not exceed 80 percent. 
The traction motor is of the 48 V, 6 kW, dc four-pole series type, 
giving 8 hp at maximum speed. The maximum vehicle speed is 40 
mph on the level; acceleration from 0 to 30 mph takes about 13 s. 
Maximum range is about 50 mi. 


4283 Lucas bus is on evaluation trials. Electr. Veh. Batteries; 61: 
No. 1, 3-6(Mar 1975). 

The first electric bus in regular daily service in an English 
city went into operation in Manchester on 28 February 1975. Using a 
sophisticated lead—acid battery developed by Lucas (Batteries) 
Ltd., the bus has been described as having a performance compara- 
ble to a diesel vehicle and is said to have done journys of over 100 
miles on one battery charge during trial runs. The bus is a 34- 
passenger midi-bus with a composite light-alloy, glass-fiber body. 
Powered by a 360-volt dc motor, which develops 130 brake horse- 
power, mounted in the center of the chassis, a propeller shaft drives 
the conventional back axle; the motor is controlled by a Lucas- 
designed SCR "chopper" located at the rear of the bus. Additional 
solid-state circuitry automatically adjusts the power to the motor so 
that it is appropriate to the accelerator pedal position set by the 
driver and the vehicle speed. The Lucas bus with a full complement 
of passengers can accelerate smoothly from 0 to 30 mph in under 15 
seconds, while a top speed of more than 45 mph is available. 


4284 (N—76-33625) Energy requirement for electric road vehi- 
cle propulsion. Hahn, U. Translated from Bosch Tech. Ber.; 2: No. 5, 
207-210(1968). lip. (NASA-TT-F—17226). NTIS. 

The energy balance is established on the basis of a flow 
diagram for the energy in an electrically-propelled road vehicle. In 
addition to energy restoration, the accelerated masses, the efficien- 
cies of the energy source and the transmission means and the possible 
secondary points of energy consumption are taken into account. The 
quantitative energy requirements are given. It is shown that the 
requirements of a simple vehicle for town traffic can be met within 
the present state of technical development. 


HYBRID SYSTEMS 


4285 (Y—2087) Composite flywheel development, January 1— 
March 31, 1977. Huddleston, R.L.; Kelly, J.J.; Knight, C.E. (Oak 
Ridge Y-12 Plant, Tenn. (USA)). Sep 1977. Contract W-7405-ENG- 
26. 27p. Dep. NTIS, PC A03/MF AO1. 

Research progress on the development of composite fly- 
wheels for use in a heat-engine/flywheel hybrid vehicle is reported. 
A design concept was generated for the instrumented containment 
assembly. Analytical results indicate that both the "dead-weight- 
loaded bandwrap” flywheel and the “prestressed-rim bandwrap” 
flywheel should significantly outperform Union Carbide Corpora- 
tion-Nuclear Division's FY 1976/76T “bandwrap composite” fly- 
wheel. Analytical results to date indicate that the use of a hybrid rim 
with two or more materials of different elastic moduli, such as 
Kevlar-29/epoxy overwrapped with Kevlar-49/epoxy, should im- 
prove the flywheel performance. Additional transverse tensile char- 
acterization of Kevlar-49/epoxy, using three different room-tem- 
perature-curing epoxy resin formulations, resulted in no significant 
improvement over the approximately 1-ksi strength level previously 
attained in the FY 1976/76T flywheel. 


FLYWHEEL PROPULSION 
REFER ALSO TO CITATION(S) 4285 


4286 (PB—269402) Engineering tests for energy storage cars at 
the Transportation Test Center. Volume III. Noise tests. Final report 
May 1974—January 1975. Curran, W.T. (AiResearch Mfg. Co., 
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Torrance, Calif. (USA)). May 1977. Contract DOT-TSC-838-3. 9 1p. 
NTIS PC A0S5/MF AOI. 

The primary purpose of the tests documented herein was to 
demonstrate the principles and feasibility of an energy storage type 
propulsion system, and its adaptability to an existing car design. The 
test program comprised four phases of tests on two New York City 
. Transit Authority R-32 cars where propulsion system had been 

replaced by an energy storage system. The four test phases were: 
verification of safe arrival, debugging procedures, performance veri- 
ficiation tests, and expanded test program. This report contains test 
data collected during the performance verification and expanded test 
program phases. 


4287 (PB—269400) Engineering tests for energy storage cars »t 
the Transportation Test Center. Volume 1. Program description and 
test summary. Final report May 1974—January 1975. Curran, W.T. 
(AiResearch Mfg. Co., Torrance, Calif. (USA)). May 1977. Contract 
DOT-TSC-838-1. 138p. NTIS PC A07/MF AOl. 

The primary purpose of the tests was to demonstrate the 
principles and feasibility of an energy storage type propulsion 
system, and its adaptability to an existing car design. e test 
program comprised four phases of tests on two New York City 
Transit Authority R-32 cars where the conventional propulsion 
system was replaced by an energy storage system. The four test 
phases were: verification of safe arrival, debugging proce lures, 
performance verification tests, and expanded test program. This 
report contains test data collected during the performance verifica- 
tion and expanded test program phases. Testing was conducted at 
the DOT Transportation Test Center, Pueblo, Colorado. The data 
was collected and processed in accordance with the General Vehicle 
Test Plan for Urban Rail Transit Cars. 


4288 (PB—269401) Engineering tests for energy storage cars at 
the Transportation Test Center. Volume II. Performance power con- 
sumption and radio frequency interference tests. Final report May 
1974—January 1975. Curran, W.T. (AiResearch Mfg. Co., Torrance, 
Calif. (USA)). May 1977. Contract DOT-TSC-838-2. 112p. NTIS 
PC A06/MF AO. 

The primary purpose of the tests was to demonstrate the 
principles and feasibility of an energy-storage-type propulsion 
system, and its adaptability to an existing car design. The test 
program comprised four phases of tests on two New York City 
Transit Authority R-32 cars where propulsion system was replaced 
by an energy storage system. The four test phases were: verification 
of safe arrival, debugging procedures, performance verification tests, 
and expanded test program. This report contains test data collected 
during the performance verification and expanded test program 
phases. 


4289 (PB—269403) Engineering tests for energy storage cars at 
the Transportation Test Center. Volume IV. Ride roughness tests. 
Final report May 1974—January 1975. Curran, W.T. (AiResearch 
Mfg. Co., Torrance, Calif. (USA)). May 1977. Contract DOT-TSC- 
838-4. 168p. NTIS PC A08/MF AOl1. 

The primary purpose of the tests documented herein was to 
demonstrate the principles and feasibility of an energy storage type 
propulsion system, and its adaptability to an energy storage type 
propulsion system, and its adaptability to an existing car design. The 
test program comprised four phases of tests on two New York City 
Transit Authority R-32 cars where the conventional propulsion 
system was replaced by an energy storage system. The four test 
phases were: verification of safe arrival, debugging procedures, 
performance verification tests, and expanded test program. 


VEHICLE DESIGN FACTORS 


ENGINE SYSTEM 
REFER ALSO TO CITATION(S) 4273 


4290 Exhaust-gas turbochargers and systems for high-pressure 
charging. Zehnder, G.; Meier, E. Brown Boveri Rev.; 64: No. 4, 201- 
214(Apr 1977). 

A brief review of the advantages and disadvantages of differ- 
ent pressure-charging systems indicates that, with the higher degrees 
of charging, full admission to the turbine should be aimed at but 
that--particularly for four-stroke engines--the energy of the exhaust 
pulses at part load should also be exploited as fully as possible. The 
turbocharged diesel engine has as yet by no means reached the end 
of its development. Higher mean effective pressures and altered 
operating cycles demand turbocharging systems and exhaust-gas 
turbochargers which can produce even higher charging pressures 
with an even — efficiency while operating reliably. Further 
development of single-stage turbochargers in this direction is still 
possible. For two-stage charging, existing turbochargers can be 
employed with non significant modifications. In any case, the behav- 
ior at part load of the combination of engine and turbocharger 
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becomes more important and calls for new, simple solutions requir- 
ing a minimum of maintenance. 


4291 Miller system--a possible solution to present problems with 
highly charged four-stroke engines. Meier, E. Brown Boveri Rev.; 64: 
No. 4, 235-242(Apr 1977). 

The maximum combustion pressure is one of the most impor- 
tant factors which limits the mean effective pressure of a diesel 
engine. Increasing the maximum pressure beyond the value for 
which the engine is designed demands, in every case, expensive 
modifications or even altering the design of the whole engine. At 
maximum pressures which are significantly higher than the normal 
ones, a variety of new ogee may also be anticipated affecting the 
injection, formation of the mixture, piston sealing and lubrication, 
etc. Also problems occur at reduced speed, e.g. in the part-load 
range of the propeller curve, due to the different worling principles 
of the piston engine and the exhaust-gas turbocharger. The Miller 
system presents a technically perfect solution to these problems, 
particularly that of performances under part load. This is especially 
true in conjunction with two-stage turbocharging. 


4292 Effect of design parameters of the delivery valve on the 
process of fuel injection in diesel engines. Roganov, S.G.; Damer, 
A.A. (Moscow Higher Tech Sch im. N.E. Bauman, USSR). Jzy. 
Vyssh. Uchebn. Zaved., Mashinostr.; No. 10, 114-117(1976). (In Rus- 
sian). 

, A method of determination of the volume of gas bubbles and 
of their qualitative distribution in the high pressure line of a fuel 
system is set forth. The effect of design parameters and the volume 
of gas bubbles is experimentally established. 


4293 Improvement of the performance of diesel engines under 
low-speed and low-load conditions. Roganov, S.G.; Borisov, V.N. 
(Moscow Higher Tech Sch im. N.E. Bauman, USSR). Izv. Vyssh. 
Uchebn. Zaved., Mashinostr.; No. 11, 88-90(1976). (In Russian). 

Results of experimental investigations are presented which 
concern the possibility of reducing the minimum-stable number of 
rpm of the D-21A Soviet diesel engine by means of injectors with 
pneumatic needle closing. 


4294 On the effect of droplet lifetime and diameter distribution 
on vapour production rates in diesel fuel jet. Williams, T.J. (Univ of 
Wales Inst of Sci and Technol). Proc. Inst. Mech. Eng. (London); 190: 
No. 10, 163-166(1976). 

A method of calculation of droplet vaporization rates which 
takes into account the effects of finite injection rates and diameter 
distribution is presented. A simple approximate expression is derived 
and used to investigate the significance of these effects. It is conclud- 
ed that they are both important: numerical techniques for allowing 
for the effects are suggested. The relevance to engine combustion 
performance at different speeds and injection conditions is discussed. 


4295 Effect of the closed space above the needle in a hydrome- 
chanical injector on the injection process. Roganov, S.G.; Makushev, 
Yu.P. (Moscow Higher Tech Sch im. N.E. Bauman, USSR). Jzv. 
Vyssh. Uchebn. Zaved., Mashinostr.; No. 9, 110-113(1976). (In Rus- 
sian). 

It is shown that the use of a hydromechanical injector with a 
closed space above the needle makes it possible to increase the 
pressure and stability of injection in successive cycles with minimally 
stable fuel feeding, as well as to raise the upper limit of the gap in the 
precision pair, needle--atomizer guide. 


4296 Simulation of air fuel mixing in high swirl open chamber 
diesel engines. Morris, C.J.; Dent, J.C. (Univ of Technol, Loughbor- 
ough, Engl). Proc. Inst. Mech. Eng. (London); 190: No. 47, 503- 


seal: 

e air fuel mixing process in the high swirl open chamber 
diesel engine is simulated by a steady state gas jet injected into a 
steady air swirl flow. The results from the simulation show good 
agreement with engine studies using high speed photography. 


4297 Exterior truck noise measurements on turbocharger retro- 
fit. Pisarski, J.J. Warrendale, PA; Society of Automotive Engineers, 
Inc. (1976). 6p. (CONF-760678— 18). 

From Meeting of the Society of Automotive Engineers on 
combined fuels and powerplant; St. Louis, Missouri, United States of 
America (USA) (8 Jun 1976). 

Exterior noise level measurements were conducted on a typi- 
cal in-service diesel engine heavy duty truck to determine the noise 
level reduction resulting from a turbocharger retrofit. The tests were 
conducted in accordance with procedures recommended by the 
Society of Automotive Engineers and the United States Department 
of Transportation. Overall noise level measurements and a narrow- 
band spectrum analysis indicate that a significant noise level reduc- 
tion is obtained from the installation of a turbocharger kit. The lower 
noise level is the result of a smoother pressure development during 
combustion. The narrow-band analysis shows a significant amplitude 
reduction at the engine firing frequency and a general decrease in 
noise energy over the whole frequency range. 
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4298 Study of fuel injection systems in diesel engines. Matsu- 
oka, S.; Yakota, K.; Kamimoto, T.; Igoshi, M. Warrendale, PA; 
Society of Automotive Engineers, Inc. (1976). 2ip. (CONF- 
760678—19). 

From Meeting of the Society of Automotive Engineers on 
combined fuels and powerplant; St. Louis, Missouri, United States of 
America (USA) (8 Jun 1976). 

An analytical model of the fuel injection system in a diesel 
engine, which is constructed to be as accurate but as simple as 
possible and to have good application in the development of new 
fuel injection systems, is presented. The model assumptions, classifi- 
cation of injection phenomena, and fundamental equations consider- 
ing the compressibility, inertia and viscosity of hydraulics and the 
movements of valves and other components to improve the accuracy 
of the systems are described. Regarding the experimental constants 
and physical properties of the fuel, the method of selection used is 
shown to simplify the analytical model and to get good agreement as 
a result but without losing physical meanings. Correlations between 
calculated and experimental results are shown for some areas which 
have not been carefully investigated before, as follows: (1) sonic 
velocity in the fuel; (2) pressure loss at pipe connections; (3) effective 
area of nozzle hole; (4) correction factor of valve area; (5) damping 
factor of valve motion; and (6) coefficient of restitution of valve at 
valve seat. 


4299 (N—76-33207) Choice of compressor pressure ratio of 
small gas turbines placed in a bypass engine duct. Fishbeyn, B.D. 
Translated from Jzv. Vyssh. Uchebn. Zaved., Aviats. Tekh.; No. 1, 78- 
ae 13p. (NASA-TT-F—17280). NTIS. 

he bypass engine scheme with small gas turbine was studied. 
It is found that a two duct engine with small gas turbine in the outer 
duct increases the thrust of ordinary bypass engines up to Mach 
numbers of 2.8. 


EMISSION CONTROL 
REFER ALSO TO CITATION(S) 4032 


4300 Study of base metal oxide emission control oxidation cata- 
lysts. Yao, Y.F.Y.; Kummer, J.T. (Ford Motor Co., Dearborn, MI). 
Prepr., Div. Pet. Chem., Am. Chem. Soc.; 21: No. 4, 807-816(Sep 
1976). 

From Symposium on emission control catalysts; San Francis- 
co, CA, USA (29 Aug 1976). 

Results of studies on the suitability of base metal oxides for 
auto pollutant control are reported. Much data is available in the 
literature concerning the catalytic activity of base metal oxides when 
used to oxidize CO and hydrocarbons. Active oxides and mixtures of 
oxides have been identified by experiment. The best base metal oxide 
catalysts that have been developed and tested for automobile exhaust 
purification service have shown a disadvantage when compared to 
present production noble metal catalysts, principally because of their 
sensitivity to sulfur deactivation, their lower catalytic activity and 
thermal stability, and increased sensitivity to lead deactivation at 
temperatures above the normal operating temperatures. In view of 
the stringent emission standards and the desire to use the most 
efficient catalyst in order to meet fuel economy standards, it appears 
that the catalyst of choice as of this time will continue to contain 
noble metals. 


4301 (PB—267865) Automobile emission control: the develop- 
ment status, trends, and outlook as of December 1976. (Environmental 
Protection Agency, Ann Arbor, Mich. (USA). Emission Control 
Technology Div.). Apr 1977. 650p. NTIS PC A99/MF AO1. 

The sixth in a series of reports on automobile control technol- 
ogy is presented. The information that submitted to EPA from 
automobile manufacturers during the time period of December 1976 
through February 1977. The report contains conclusions about emis- 
sion standards and the years in which they could be implemented, 
the relationship between fuel economy and emission control, the 
potential differences in emission control technology at different 
emission levels, the possible impact of MMT, unregulated emissions 
of concern, the impact of a non-methane hydrocarbon standard, and 
the rate of progress in the emission control area. Significant develop- 
ment trends are highlighted in the following areas: 3-way catalysts; 
improved fuel metering; electronic controls; non-catalytic emission 
control technology; vehicle space requirements for emission con- 
trols; turbocharging; and diesel engine developments. A review of 
each manufacturer's emission control development efforts is includ- 
ed. 


4302 Interaction of automotive-engine efficiency and exhaust 
pollution. Goulburn, J.R. (Queen's Univ., Belfast); Hughes, D.W. Jnt. 
J. neg Res.; 1: No. 1, 31-46(1977). 

ecent design trends of automotive petrol engines, brought 
about by the need to meet exhaust-emissions legislation, are dis- 
cussed. It is explained why many of the consequent changes have the 
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side effect of seriously increasing fuel consumption. The convention- 
al inlet system is isolated as a major cause of poor combustion, 
which leads to the presence of much of the pollutants, and to low 
engine efficiency. A historical survey is included on the events 
leading to the present-day exhaust-emissions legislation, and the 
sources of, effects of and conventional methods of control of the 
major pollutants are discussed. An alternative approach to the reduc- 
tion of exhaust emissions has recently attracted interest. Mixture 
preparation as a means of delivering a near-homogeneous mixture to 
the engine cylinders has the combined effect of reducing exhaust 
emissions and fuel consumption. A survey of research and recent 
applications of this method is included. A method of achieving a 
near-homogeneous mixture which is simple and effective, and which 
has been developed by the authors, is described. The results of a 
lengthy program of tests in both a laboratory situation and in a car 
‘on the road” are presented and discussed. The encouraging conclu- 
sion is drawn that this approach (mixture pretreatment and lean 
mixture) does indeed result in cleaner exhaust gases and reduced 
petrol consumption. 


4303 Surface and catalytic properties of lanthanum lead man- 
ganite (Lao 7Pbo 3MnOs) containing traces of platinum. Croat, J.J.; 
Tibbetts, G.G.; Katz, S. (General Motors Corp., Warren, MI). 
Prepr., Div. Pet. Chem., Am. Chem. Soc.; 21: No. 4, 830-840(Sep 
1976). 

From Symposium on emission control catalysts; San Francis- 
co, CA, USA (29 Aug 1976). 

Etched Lao.7Pbo.sMnOs prepared in platinum crucibles and 
containing as little as 0.005 atomic percent total Pt has a factor of ten 
higher CO oxidation activity and a factor of 100 higher propylene 
oxidation activity than similarly etched Pt free material. X-ray 
photoelectron spectroscopy (XPS) revealed enrichment of Pt in the 
outermost surface of the material prepared in Pt crucibles, an 
amount sufficient to explain the anomalously high activity assuming 
that the segregated Pt has the same specific reaction rate as Pt 
supported on alumina. Etching in nitric acid is required to activate 
the surface of the crystals prepared in Pt crucibles. Prior to etching 
these crystals have the same specific rate as Pt free material. Chemi- 
cal shifts in the X-ray photoelectron spectroscopy (XPS)4f/sub 7/2/ 
electronic binding energy indicates that the higher activity results 
from the deposition of a reduced form of Pt on the surface during 
the etching treatment. Surface studies indicate that the catalytically 
active surface is not Lao.7Pbo.sMnOs, but rather a platinum contain- 
ing manganese and oxygen rich layer formed by the action of the 
acid etch. 


4304 Diesel exhaust odor. Lesley, S.; French, C.C.J. Warren- 
dale, PA; Society of Automotive Engineers, Inc. (1976). 25p. 
(CONF-760678—3). 

From Meeting of the Society of Automotive Engineers on 
combined fuels and powerplant; St. Louis, Missouri, United States of 
America (USA) (8 Jun 1976). 

The relationship between diesel exhaust odor and build and 
setting of the engine is reported. Odor was measured by a panel of 
observers, using a differential technique. Two odors were presented 
in each test, one from a reference engine, and one from an engine 
with variable characteristics. The observers were asked to score the 
difference between the two odors. This technique reduced the effect 
of random variations in the observers’ sensitivity. The exhaust was 
passed through a coarse wire-wool filter before presentation to the 
observers. Thus the results apply to virtually soot-free exhaust. The 
observers found that odor decreased as load increased, but increased 
as speed increased. The catalyst removed a substantial amount of 
odor, but the remaining variables had a far smaller effect. 


NITROGEN OXIDES 
REFER ALSO TO CITATION(S) 2769, 2772, 4306 


4305 Nitric oxide reduction by methane over a platinum cata- 
lyst. Hu, Y.H. (Air Products and Chemicals, Inc., Marcus Hook, 
PA); Hightower, J.W. Prepr., Div. Pet. Chem., Am. Chem. Soc.; 21: 
No. 4, 841-850(Sep 1976). 

From Symposium on emission control catalysts; San Francis- 
co, CA, USA (29 Aug 1976). 

Direct NO decomposition is rapid even at temperatures as 
low as 100°C on many reduced noble metal and base metal catalysts. 
However, the reaction involves a stoichiometric reaction with the 
oxygen remaining attached to the surface while the products Ne 
and/or N2O are liberated into the gas phase. After the catalyst has 
become oxidized, it is no longer effective for the NO decomposition 
reaction. Both Ne and N2O are primary products formed in the 
reduction of NO by CH. The reduction reactions of both NO and 
N2O by hydrocarbons are poisoned by the presence of NO which 
competes strongly for the active sites. Both NO and N2O poison sites 
used for isotopic exchange of H and D atoms between CH, and CD,. 
In the reduction of NO with CH, a primary isotope effect suggests 
that C-H cleavage may be rate limiting. CO is easily removed from 
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the Pt surface by NO through oxidation of the former to CO2, which 
is weakly adsorbed. Kinetic expressions for reduction of nitrogen 
oxides by CH, indicate the following: in the absence of NO, N2O 
reduction is first order in N2O and CH, and is very rapid; a triple site 
Langmuir-Hinshelwood expression accounts adequately for NO re- 
duction while a dual site expression describes the N2O reduction in 
the presence of NO. It is proposed that both the decomposition and 
reduction reactions involve the formation of a surface (N2O)/sub 
ads/ species that can then form either N2O or No. 


CARBON MONOXIDE 


4306 Vehicle inspection and maintenance: the California pro- 
gram. Rubenstein, G.; Ingels, R.; Weis, R.; Wong, A. Warrendale, 
PA; Society of Automotive Engineers, Inc. (1976). 18p. (CONF- 
760678—2). 

From Meeting of the Society of Automotive Engineers on 
combined fuels and powerplant; St. Louis, Missouri, United States of 
America (USA) (8 Jun 1976). 

Current California law requires the implementation of a man- 
datory annual vehicle emissions inspection and maintenance program 
in the South Coast Bir Basin by 1978. The pilot phase of this 
inspection program is now in operation in the City of Riverside. An 
evaluation is given of the Riverside program and an alternate pro- 
gram for their abilities to detect gross emitters and provide cost/ 
effective emissions reductions. A surveillance program was conduct- 
ed to evaluate the Riverside loaded-mode inspection regime and an 
alternate idle inspection regime. Emissions and fuel economy tests 
indicated that there was no significant difference between the two 
regimes. Each regime resulted in immediate reductions on repaired 
vehicles of 35 to 40% in hydrocarbon emissions and 30 to 35% in 
carbon monoxide emissions, with no significant change in oxides of 
nitrogen emissions. There was a small (1 to 4%) improvement in fuel 
economy, and the average repair cost was $20 to 25. The more 
sophisticated diagnostic and repair procedures associated with the 
loaded-mode inspection regime did not result in improved perfor- 
mance of repairs when compared to the simpler and less expensive 
idle inspection regime. However with average inspection costs of 
about $5 per car for the loaded regime and $4 per car for the idle 
regime, both approaches provided cost/effective reductions in hy- 
drocarbon and carbon monoxide emissions. Other studies indicate 
that similar reductions are possible on catalyst-equipped vehicles, 
and that the loaded-mode inspection program has the potential to 
provide significant reductions in NOx emissions on late model vehi- 
cles. 


4307 Computer simulation of emission inspection procedures: 
assessment of effectiveness. Williams, M.E. Warrendale, PA; Society 
of Automotive Engineers, Inc. (1976). 11p. (CONF-760678—5). 

From Meeting of the Society of Automotive Engineers on 
combined fuels and powerplant; St. Louis, Missouri, United States of 
America (USA) (8 Jun 1976). 

An approach to modeling the emission benefits of an inspec- 
tion/maintenance (I/M) program is presented. Emission benefits 
derived from an I/M program can be expected to be a function of 
many variables. The model considers the following variables: the 
level of the standard under which the vehicles were certified and 
their emission levels at the time of inspection, the vehicle deteriora- 
tion rate characteristic of both the applied emission control technol- 
ogy and consumer maintenance practices, specifics of the particular 
I/M program (short test selected along with short test standards), 
and the quality fo repairs made by the service industry. The major 
advantage of such a simulation model is that a wide variety of 
scenarios can be evaluated and the evaluations can examine time 
trends as inspection programs stabilize. The model outputs the 1/M 
benefit, (percent and tons) for HC and CO, HC and CO failure rates, 
HC and CO omission error rates, and HC and CO comission error 
rates as a function of the number of inspection cycles to which ihe 
vehicle population has been subjected. Since the model operates 
with real emission input data on in-use vehicle populations, it makes 
no assumptions about the shape of emission distributions. The model 
was applied to the I/M program design currently in effect in 
Chicago. Average deterioration rate estimates were used. The model 
predicts 14 to 26% HC improvements for the first year of a manda- 
tory enforced program with benefits increasing to 35 to 56% for a 
stabilized (10 year old) program. CO benefits are 17 to 22% and 50 
to 66% respectively. The range of potential benefit in each case 
reflects the uncertainty associated with the quality of repair which 
can be expected from the service industry. 


SULFUR DIOXIDE 


4308 Sulfur storage on automotive catalysts. Taylor, K.C. 
(General Motors Corp., Warren, MI). Prepr., Div. Pet. Chem., Am. 
Chem. Soc.; 14: No. 4, 760-768(Sep 1976). 

From Symposium on emission control catalysts; San Francis- 
co, CA, USA (29 Aug 1976). 


ERA VOL. 3, NO. 2 


Laboratory study results are reported on the catalytic conver- 
sion of SO2 over supported noble metal catalysts. The dependence of 
product distribution on catalyst pretreatment with SO2 was deter- 
mined. Moreover, the effect of catalyst pretreatment and operating 
temperature, gas hourly space velocity (GHSV), oxygen concentra- 
tion, catalyst composition, and H2SO, formation were examined. It 
was found that sulfur storage on pelleted catalysts may dominate 
effects of operating conditions and catalyst composition. When the 
catalyst sulfur content is low, much of the SO; formed is stored in 
the catalyst. Sulfur storage may indeed provide an effective means of 
lowering sulfuric acid emissions as long as the sulfur content of the 
catalyst is kept low by appropriate release mechanisms. It is noted 
that some of the other exhaust constituents may play a part in the 
results obtained with auto exhaust systems. 


4309 Storage and release of sulfur compounds in automotive 
catalysts. Hammerle, R.H.; Truex, T.J. (Ford Motor Co., Dearborn, 
MI). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 21: No. 4, 769-783(Sep 
1976). 

> From Symposium on emission control catalysts; San Francis- 
co, CA, USA (29 Aug 1976). 

Research directed to determining mechanisms and rates of 
storage and release of sulfur compounds in automotive catalysts is 
reported. Sulfur storage is shown to be due to chemisorption of SOs. 
Thus, sulfur storage during automotive operation will lower the 
H2SO, emissions. Sulfur storage is favored by low temperature and 
high SOs pressure (i.e., high O2 concentrations). Significantly, high 
sulfur release rates are obtained when the catalyst temperature 
increases and/or when the O2 concentration decreases. When the 
release rate is large due to a temperature increase with high O2 
pressures, the released sulfur is in approximately thermodynamic 
equilibrium concentrations of SO. and SOs. When the release rate is 
large due to low Os: concentrations the sulfur is released mainly as 
SO:. In general since only SOs is stored, the effect of storage and 
release is a lowering of the SOs/SOz2 ratio in the emitted sulfur. 


4310 Sulfate formation: catalyst and gas-phase composition ef- 
fects in pulsators and comparison of three-way with oxidation cata- 
lysts. Gandhi, H.S.; Otto, K.; Piken, A.G.; Shelef, M. (Ford Motor 
Co., Dearborn, MI). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 21: No. 
4, 800-806(Sep 1976). 

From Symposium on emission control catalysts; San Francis- 
co, CA, USA (29 Aug 1976). 

Studies were conducted to determine SO2-SO3 conversion by 
catalysts and explore the adaptability of pulse-flame combustors for 
studies of sulfate formation. It was found that the pulse-flame appa- 
ratus is suitable for the evaluation of sulfur dioxide conversion and 
produces results in qualitative accord with vehicle data. The sup- 
pressing effect of carbon monoxide on sulfur dioxide oxidation in 
simulated exhaust has been confirmed. Composition of the noble- 
metal catalysts has an influence on sulfur dioxide oxidation. Three- 
way catalysts are less active for sulfur dioxide oxidation than pro- 
duction oxidation catalysts. Catalytic oxidation of sulfur dioxide, 
being more demanding than that of carbon monoxide or of hydrocar- 
bons, is more sensitive to increased space velocity and the deactiva- 
tion processes associated with prolonged catalyst use. This is ob- 
served for both oxidation and three-way catalysts. 


4311 Study of high temperature treated supported metal oxide 
catalyst. Yao, Y.F.Y.; Kummer, J.T. (Ford Motor Co., Dearborn, 
MI). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 21: No. 4, 817-829(Sep 
1976). 

, From Symposium on emission control catalysts; San Francis- 
co, CA, USA (29 Aug 1976). 

The effective surface area of an active metal oxide catalyst for 
high temperature use can be extended by supporting it on a less 
active oxide of higher surface area provided that the active metal 
oxide (a.m.o.) is thermally stable and there is no interaction with the 
support to form grossly less active surface compounds. The support- 
ed catalyst can be prepared either by a conventional impregnation- 
calcination method or by heating a mixture of the finely divided 
a.m.o. with the support to 800°C or above. The improvement 
achievable is highly dependent on the nature of the a.m.o. and that 
of the support. For the catalysts included in this work, CuO support- 
ed on ZrO» has the highest potential improvement factor over the 
use of pure CuO. In order to maintain the activity at high tempera- 
ture for relatively long time, large excess of CuO over that required 
for monolayer formation on the ZrO. must be used to compensate 
for any loss due to diffusion into the bulk. If the limiting factor is the 
size or total weight of the catalyst, then the improvement factor 
realizable for a catalyst to be used at a 900°C maximum temperature 
is governed by the specific surface area ratio of the support and the 
a.m.o. For the CuO-ZrO: couple, the surface area values are 10 m?/g 
ZrOz and 0.35 m?/g CuO after 900°C calcination. The maximum 
improvement in oxidation activity compared to that of pure CuO (on 
the same weight basis) is then about 7. By virtue of the higher 
surface area of y-AlzOs (80 to 100 m?/g) the activity of CuO-y- 
AkOs (MX) after 900°C calcination is twice that which would be 
obtained if the same weight of CuO were used. IndeedAl?Os (pre- 
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pared by impregnation) has been widely studied as a potential 
catalyst for removing CO from the automotive exhaust. This cata- 
lyst, however, was found to deactivate very rapidly after exposure 
to temperature above 800°C. The potential improvement factors for 
the other couples reported in this paper are less. 


HYDROCARBONS 
REFER ALSO TO CITATION(S) 4306, 4307 


4312 (PB—267774) Polynuclear aromatic content of heavy duty 
diesel engine exhaust gases. Second year report. Spindt, R.S. (Gulf 
Research and Development Co., Pittsburgh, Pa. (USA)). 17 Jan 
1977. 50p. NTIS PC A03/MF AO1. 

During the second year of this project, we developed im- 
proved sampling and analysis methods for PNA in diesel exhaust. In 
these studies the work was doen on one engine at a few fixed speeds 
and loads and usually emission measurements were confined to two 
PNA species, namely, BaP and BaA. The '*C isotopes of BaP and 
BaA were used as tracers to compensate for losses in sampling and 
analysis. The sampling system that were developed in the first year 
was midified by diluting the exhaust sample with chilled air (2 to 4 
times by volume). Benzene was used as the filter extractant because 
pure benzene extracts fewer polar compounds than benzene-metha- 
nol. Isotopic dilution with *C PNA’s proved to be very valuable, 
even essential, in compensating for the PNA sampling and analysis 
losses. While the use of '*C PNA tracer compensated for PNA 
losses in sample collection and analysis and improved reproducibility 
of the PNA measurements, it did not reduce the PNA losslIt is not 
known whether these losses occur principally during sample collec- 
tion or in analytical procedure. 


ALTERNATIVE FUELS 
REFER ALSO TO CITATION(S) 2747, 2754, 2787 


4313 (AD-A—040532) An evaluation of very large airplanes 
and alternative fuels. Interim report. Mikolowsky, W.T.; Noggle, 
L.W.; Hederman, W.F.; Horvath, R.E. (Rand Corp., Santa Monica, 
Calif. (USA)). Dec 1976. Contract F49620-77-C-0023. 402p. (R— 
1889-AF). NTIS PC Al8/MF AOl1. 

Very large airplanes using alternative fuels are examined in 
the context of existing and possible future Air Force missions. 
Synthetic jet fuel (JP), liquid methane, liquid hydrogen, and nuclear 
propulsion are the fuel alternatives selected for detailed analysis. 
Conceptual designs of airplanes using each of these fuels were 
developed and estimates were made of their lifecycle cost and life- 
cycle energy consumption. Mission analyses were performed to 
determine the effectiveness of the alternative airplanes in strategic 
airlift specifically and in the station-keeping role in general. Results 
indicate that for most military applications airplanes with gross 
weights in excess of one million pounds promise to be superior to 
any comtemporary airplanes in terms of cost-effectiveness and 
energy-hydrocarbon jet fuel, whether manufactured from oil shale, 
coal or crude oil, remains the most attractive aviation fuel for future 
Air Force use. Policy recommendations are made pertaining both to 
alternative fuels and to advanced-technology large airplanes. Future 
research and developments are also identified. 


4314 (AD-A—042112) An evaluation of very large airplanes 
and alternative fuels: executive summary. Interim report. Miko- 
lowsky, W.T. (Rand Corp., Santa Monica, Calif. (USA)). Dec 1976. 
Contract F49620-77-C-0023. 40p. (R—1889/1-AF). NTIS PC A03/ 
MF AOl. 

Candidate applications for very large airplanes include strate- 
gic airlifter, tanker, missile launchers, tactical battle platforms, mari- 
time air cruisers, and C3 platforms. This report summarizes AD- 
A040 532 which explored the military utility of very large airplanes 
(over 1 million pounds gross weight) and examined several alterna- 
tive fuels that could be used by such airplanes. 


MATERIALS 


REFER ALSO TO CITATION(S) 2186, 4065 


4315 (BARC—882) Annual report of the Metallurgy Division - 
period ending December 1975. (Bhabha Atomic Research Centre, 
Bombay (India)). 1976. 90p. Dep. NTIS (US Sales Only), PC A05/ 
MF AOl. 

The R and D activities of the Metallurgy Division of the 
Bhabha Atomic Research Centre, Bombay (India) during 1975 are 
described. Some of the R and D programmes of particular interest to 
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nuclear technology are: (1) flowsheet development for the produc- 
tion of rare metals and alloys of nuclear use e.g. hafnium, beryllium, 
zirconium (2) metallurgical, irradiation hardening and corrosion 
studies on Zr and Zr-base alloys and (3) studies of nuclear ceramic 
materials such as UO: and beryllia. 


4316 (ERDA—77-76/2) Materials sciences overview. II. Work- 
shop reports. A series of workshops recommending future directions in 
energy-related basic materials research. Clinton, W.L.; Cost, J.R.; 
Ianniello, L.C. (Energy Research and Development Administration, 
Washington, D.C. (USA). Div. of Basic Energy Sciences). Aug 
1977. vp. Dep. NTIS, PC A12/MF A011. 

A compendium of the reports of nine workshops held to 
ascertain new directions and priorities for energy related basic 
research in the materials sciences program is presented. Topics 
covered include: electronic, magnetic, optical and thermal proper- 
ties; surface science; x-ray, neutron and electron scattering; low 
temperature research and superconductivity; phase transformations, 
stability and materials interactions; defects, diffusion and radiation 
effects; engineering materials science; mechanical properties; and 
thermodynamics and electrochemistry. (GHT) 


4317 (SAND—77-0002) Sandia Laboratories technical capabili- 
ties: materials and processes. Lundergan, C.D.; Mead, P.L. (eds.). 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Aug 1977. Contract 
EY-76-C-04-0789. 44p. Dep. NTIS, PC A03/MF AO1. 

Materials and process activities have emphasized the balance 
between research and development necessary to provide materials 
compatible with the extreme environments and performance require- 
ments associated with nuclear ordnance. Specific technical areas 
which have continuing emphasis include metallurgy, composites, 
surface characterization and thin films, polymers, ceramics, and 
high-temperature characterization. Complete processing and fabrica- 
tion facilities assure the capability for early evaluation and use of 
tailored materials. Efforts are focused on material applications in- 
volving structural and electronic materials, thermal and electrical 
insulation, radiation shields, and shock mitigation. Key elements in 
these efforts are functionability, reliability, and longevity. This inter- 
disciplinary approach to scientific materials engineering results from 
the recognition that many disciplines are required to understand, 
characterize, and apply materials, and from the fact that material 
design is an essential element in meeting the objectives of quality, 
functionality, and life. In effect, the responsibility of a materials 
group extends beyond the development of a material into the under- 
standing and description of its behavior in the extreme environments 
to which it will be subjected. 


4318 (ERDA—76-28V l(App.1)) Federal look at the needs for 
energy-related materials research and development. Part I: near-term 
program. Appendix 1: fossil energy panel report. (Federal Council for 
Science and Technology, Washington, D.C. (USA). Energy Task 
Group). 1976. 61p. Dep. NTIS, PC A04/MF AOl1. 

Supplemental information to the Fossil Energy Panel report is 
contained as part of the National Plan for Energy-Related Materials 
Research and Development. (GHT) 


4319 (ERDA—76-28V 1(App.4)) Federal look at the needs for 
energy-related materials research and development. Part I: near-term 
program. Appendix 4: materials supply and management panel report. 
(Federal Council for Science and Technology, Washington, D.C. 
(USA). Energy Task Group). 1976. 23p. Dep. NTIS, PC A02/MF 
A0l. 

Supplemental information to the Materials Supply and Man- 
agement Panel Report is contained as part of the National Plan for 
Energy Related Materials Research and Development. (GHT) 


4320 (ERDA—76-28V 1(App.5)) Federal look at the needs of 
energy-related materials research and development. Part I: near-term 
program. Appendix 5: multi-impact basic research and exploratory 
development panel report. (Federal Council for Science and Technol- 
ogy, Washington, D.C. (USA). Energy Task Group). 1976. 48p. 
Dep. NTIS, PC A03/MF AO1. 

Supplemental information to the Multi-[mpact Basic Research 
and Exploratory Development Panel Report is contained. Topics 
covered include: metals for energy; the impact of polymer science 
and technology on the energy problem; research on surfaces and 
energy sources; surfaces - electrochemistry; hot corrosion; composite 


materials for structural use; nondestructive evaluation; and ceramics. 
(GHT) 


METALS AND ALLOYS 


REFER ALSO TO CITATION(S) 3307, 4554, 4684 


4321 (NTIS/PS—77/0443) Cobalt rare earth permanent mag- 
nets (citations from the NTIS data base). Report for 1964-May 77. 
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Smith, M.F. (National Technical Information Service, Springfield, 
Va. (USA)). Jun 1977. 135p. NTIS PC NO1/MF NO1. 

Federally funded research on fabrication, crystal growth, 
crystal structure, defects, tests, measurement, and magnetic and 
thermal properties are cited. Studies on phase transformations, inter- 
metallic compounds, magnetization, anisotropy, surface properties, 
performance and applications are included. (This updated bibliogra- 
phy contains 130 abstracts, 17 of which are new entries to the 
previous edition.) 


4322 (NTIS/PS—77/0444) Cobalt rare earth permanent mag- 
nets (citations from the ig Index data base). Report for 1970- 
May 77. Smith, M.F. (National Technical Information Service, 
Springfield, Va. (USA)). Jun 1977. 186p. NTIS PC NO1/MF NO1. 

Research summaries from worldwide journals on fabrication, 
composition, bonding, sintering, pressing and processing of these 
magnets are presented. Studies on phase transformations, microstruc- 
ture, intermetallic compounds, and anisotropy are covered. The 
efficiency of electric motors, traveling wave tubes, microwave 
equipment and magnetic tape drives using cobalt rare earth magnets 
is included. (Contains 179 abstracts) 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 2091, 4202, 4365, 4368 


4323 New method for the preparation of rare earth metals. 
Male, G. (CNRS, Odeillo-Fontromeu, France). pp 490-503 of In 
Proceedings of the 12th rare earth research conference. Vol. I. 
Lundin, C.E. (ed.). Denver; Univ. of Denver (1976). (In French) 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1. 

The dicarbides of La, Nd, Gd, Dy, Er, and Y were prepared 
with low oxygen content by carbothermal reduction of their oxides. 
The corresponding metals were obtained by reacting the dicarbides 
under vacuum at a high temperature with metallic Ta. The metals 
obtained had a purity comparable to that of metals obtained in 
specialized laboratories. The method cannot be applied to the “diva- 
lent” rare earths because their dicarbides cannot be obtained by 
reduction of the oxides. (JSR) 


4324 (AD-A—040690) Dispersion strengthening of metals. 
Morral, F.R. (Battelle Columbus Labs., Ohio (USA). Metals and 
Ceramics Information Center). Apr 1977. Contract DSA900-76-C- 
2471. 170p. (MCIC—77-30). NTIS PC E08/MF E08. 

This review consists of a brief assessment of the developments 
in dispersion strengthening of 21 metals and their alloys on both a 
commercial and experimental level with a special emphasis on the 
last 10 years. For purposes of this report, dispersion strengthening is 
defined as the process of strengthening a metal or alloy by incorpo- 
rating a fine insoluble phase dispersed uniformly throughout the 
matrix of the parent metal. Precipitation hardening is not covered in 
this report although it is a form of dispersion strengthening in which 
the precipitated particles usually redissolve in the matrix at high 
temperatures. Because this has been a very active field of research 
and development, properties obtained recently (primarily within the 
past 10 years), or from difficult-to-obtain sources, have been given 
preference along with work not covered in previous reviews. This 
report also identifies the most recent reviews which have been 
me for each of these metals. Each section has its own reference 
ist to assist the reader interested only in particular metals. For 
copper and nickel (which are two of the largest chapters), a bibliog- 
raphy of added references, not cited in the overview, has been 
provided as an additional information source. 


4325 (BDX—613-1697(Rev.)) Precision deburring of miniature 
parts. Final report. Gillespie, L.K. (Bendix Corp., Kansas City, Mo. 
(USA)). Jun 1977. Contract EY-76-C-04-0613. 34p. Dep. NTIS, PC 
A02/MF AOl. 

An investigation of the capabilities of 35 deburring processes 
has aided in defining techniques for minimizing burr-related prob- 
lems for the assurance of part-edge sharpness in the production of 
components for miniature precision mechanisms. Approaches for 
maintaining the required part-edge quality consist of utilizing avail- 
able methods for preventing the formation of burrs, minimizing burr 
size by using proper machining conditions, designing parts to mini- 
mize deburring problems, and defining and extending the capabilities 
of existing deburring techniques. 


4326 (IS-M—105) Novel modelling technique for hot forming of 
metals. Oyinlola, A.K.; Burger, C.P.; Scott, T.E. (Ames Lab., Iowa 
(USA)). 1976. Contract W-7404-ENG-82. 5p. (CONF-760819—20). 
Dep. NTIS, PC A02/MF A0O1. 

From 2. international conference on the mechanical behavior 
of materials, Federation of Materials Societies; Boston, Massachu- 
setts, United States of America (USA) (16 Aug 1976). 
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An experimental determination of the full-field strain distribu- 
tion in rolled billets and compressed rings was attempted by a 
simulation method using a photoplastic material. 


4327 (N—77-14893) Development of high field superconductors. 
Final report, September 1974. Mueller, A.; Wilhelm, M.; Ziegler, G.; 
Springer, E. (Siemens A.G., Erlangen (Germany, F.R.)). Aug 1976. 
Contract BMFT-NT-235. 267p. (BMFT-FB-T—76-08). NTIS PC 
A12/MF AOl1. 

No abstract available. 


4328 (Y—2084) Crucible materials to contain molten uranium. 
Condon, J.B.; Holcombe, C.E. Jr. (Oak Ridge Y-12 Plant, Tenn. 
(USA)). Sep 1977. Contract W-7405-ENG-26. 69p. Dep. NTIS, PC 
A04/MF AO1. 

A determination has been made of the interactions of molten 
uranium with possible containment materials. Containment materials 
included pure, free-standing ceramics and metal oxides supported on 
graphite. Consideration was also given to the interaction of graphite 
with twelve metal oxides and five mixed oxides. Free-standing 
ceramics included seven metallic borides, eleven carbides, seven 
nitrides, three oxides, and four sulfides. Solubilities of these materials 
in molten uranium at 1673 K were determined. Yttria, supported on 
graphite, appeared to be the best choice of container material for 
melting uranium; however, other options are available. 


4329 (INEL-tr—14) Electron diffraction: observation of sulfid- 
ing of thin cobalt films by means of electron diffraction. Brieu, M.; 
Calsou, R.; Lafourcade, L. Translated by G. Dupouy from C. R. 
Hebd. Seances Acad. Sci., Ser. A, B; 264: 1300-1302(1967). 7p. Dep. 
NTIS, PC A02/MF AOl1. 

It was proposed that the study of gas-metallic surface interac- 
tions be resumed, producing the reaction in the interior of an 
electron diffractor simultaneously with sample preparation. Thin 
cobalt films were used. Two series of experiments were performed. 
In the first sulfiding took place at ambient temperature, sulfur being 
admitted rather suddenly onto cold, unannealed cobalt films. In the 
second series, heated films of annealed cobalt were used, the sulfur 
vapor being admitted slowly by means of a microvalve. The result- 
ing various formations and their kinetics are described. (JFP) 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 4367, 4394, 4398, 4416, 4579 


4330 (AD-A—040957) Equilibrium silicide in beta Ti—V alloys 
containing Si. Technical report. Franti, G.W.; Koss, D.A. (Michigan 
Technological Univ., Houghton (USA). Dept. of Metallurgical En- 
gineering). May 1977. Contract N00014-76-C-0037. 9p. NTIS PC 
A02/MF AOl. 

Both x-ray and electron diffraction observations are presented 
indicating the presence of a tetragonal silicide, which is concluded to 
be the equilibrium phase in Ti—30 to 40V—1Si alloys aged at 
approx. 600 C. This silicide probably has the chemistry of (Ti, V)sSi, 
but conceivably could be a tetragonal (Ti,V)sSis phase. 


4331 (AD-A—042108) TheoreTical investigation of anomalous 
properties of bec ti, Zr, and Hf alloys. Final report 1 May 1973—31 
July 1976. de Fontaine, D. (California Univ., Los Angeles (USA). 
Dept. of Materials). 1 Jun 1977. 28p. (UCLA-ENG—7741). NTIS 
PC A03/MF AO1. 

A model for anomalous self-diffusion in the bcc-phase Group 
IV B transition metals, Ti, Zr and Hf is proposed. The model is 
based upon the identity of the activation complex for vacancy 
diffusion in the bcc lattice and the smallest unit (omega embryo) of a 
hexagonal phase, the omega phase, found in these metals and their 
alloys in a metastable state. The coefficient for self-diffusion is 
calculated as a function of temperature by means of a phenomenolo- 
gical expression for the free energy of formation of an omega 
embryo, and by means of a more fundamental approach based on 
Kikuchi’s Cluster Variation method. The two methods of calculation 
for the self-diffusion coefficient of Zr give excellent agreement with 
experiment, the observed curvature of the Arrhenius plot being 
reproduced perfectly. 


4332 (LA-UR—77-1595) Self-consistent field model for con- 
densed matter. Liberman, D.A. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 12p. (CONF-770827—2). 
Dep. NTIS, PC A02/MF AO1. 

From International conference on physics of transition 
metals; Toronto, Canada (15 Aug 1977). 

A model for condensed matter is described in which the ions 
surrounding a particular atom are replaced by a constant density 
positive charge background outside of a spherical cavity. Electrons 
provide sufficient negative charge to neutralize the atomic nucleus at 
the center of the cavity and the positive charge outside. The orbital 
functions of the electrons, both bound and free, are obtained as 
solutions of the Dirac equation and are used to self-consistently 
determine the potential function. A prescription is given for separat- 
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ing the total volume and the total free energy of the system into 
= associated with the atom and the surrounding medium. The 

igner-Seitz sphere radius at which the atomic free energy is lowest 
was found for each of 14 elements including the 5d transition metals. 
They differ from the sphere radii based on measured densities by 
from 2 to 8 percent. It is expected that results will improve in the 
high pressure region for which this model is mainly intended. 


4333 (N—77-14207) Diffusion analysis for two-phase metal- 
matrix composite. Tenney, D.R. (National Aeronautics and Space 
Administration, Langley Station, Va. (USA). Langley Research 
Center). Dec 1976. 34p. (NASA-TN-D—8299; L—10682). NTIS PC 
A03/MF AOl1. 

Diffusion controlled filament matrix interaction in a metal 
matrix composite, where the filaments and matrix comprise a two- 
ony binary alloy system, was mathematically modeled. The prob- 
em of a diffusion controlled, two-phase moving interface was ana- 
lyzed by means of a one-dimensional, variable-grid, finite-difference 
technique. Concentration dependent diffusion coefficients and equi- 
librium solubility limits were used, and the change in filament 
diameter and compositional changes in the matrix were calculated as 
a function of exposure time at elevated temperatures. With the 
tungsten—nickel (W-Ni) system as a model composite system, uni- 
directional composites containing from 0.06 to 0.44 initial filament 
volume fraction were modeled. Compositional changes in the matrix 
were calculated by superposition of the contributions from neighbor- 
ing filaments. Alternate methods for determining compositional 
changes between first- and second-nearest-neighbor filaments were 
also considered. The results show the relative importance of filament 
volume fraction, filament diameter, exposure temperature, and expo- 
sure time as they affect the rate and extent of filament matrix 
interaction. 15 figures, 1 table. 


4334 (N—77-23134) Processing eutectics in space. Final report, 
Jun 1973—Jan 1977. Douglas, F.C.; Galasso, $.F. (United Technol- 
Ogies Research Center, East Hartford, Conn. (USA)). 10 Feb 1977. 
Contract NAS8-29669. 3lp. (NASA-CR—150251; R—77-911721- 
11). NTIS PC A03/MF AOI. 

The examination of the Ni-Mo-Al system is discussed. Experi- 
ments were performed to examine the role of thermal gradient 
magnitude at the solidifying interface on the geometrical regularity 
of the microstructure. The difficulty in measuring the thermal gradi- 
ent in the melt using superheat temperatures as high as 1800 C 
resulted in the examination of three liquid temperature gradient 
ranges. Examination of the microstructure from directionally solidi- 
fied ingots using transverse sections indicated that the highest gradi- 
ent runs produced microstructure of no greater regularity than runs 
made at lower gradients. For the Ni-Al-Mo monovariant eutectic 
system, the magnitude of the thermal gradient at the solidifying 
interface is not a controlling parameter with respect to the geometri- 
cal regularity of the microstructure, provided it is sufficient to satisfy 
the gradient/rate ratio needed to produce a planar interface growth. 


4335 (SAND—77-1260C) Self-consistent, relativistic, ferromag- 
netic band structure of gadolinium. Harmon, B.N.; Schirber, J.; 
Koelling, D.D. (Ames Lab., Iowa (USA); Sandia Labs., Albuquer- 
que, N.Mex. (USA); Argonne National Lab., Ill. (USA)). 1977. 
Contract EY-76-C-04-0789. 8p. (CONF-770827—5). Dep. NTIS, PC 
A02/MF AO1. 

From International conference on physics of transition 
metals; Toronto, Canada (15 Aug 1977). 

An initial self-consistent calculation of the ground state mag- 
netic band structure of gadolinium is described. A linearized APW 
method was used which included all single particle relativistic 
effects except spin-orbit coupling. The spin polarized potential was 
obtained in the muffin-tin form using the local spin density approxi- 
mation for exchange and correlation. The most striking and unortho- 
dox aspect of the results is the position of the 4f spin-down “bands” 
which are required to float just on top of the Fermi level in order to 
obtain convergence. If the 4f states (1 = 3 resonance) are removed 
from the occupied region of the conduction bands the magnetic 
moment is approximately .75 /sub B//atom; however, as the 4f 
spin-down states are allowed to find their own position they hybrid- 
ize with the conduction bands at the Fermi level and the moment 
becomes smaller. Means of improving the calculation are discussed. 


4336 Solid solution hardening due to metal interstitials in the 
Pb—Ag system. Galligan, J.M.; Huang, S.G. (Univ. of Connecticut, 
Storrs). Acta Metall.; 25: No. 5, 557-561(May 1977). 

Solid solution alloys of Pb-Ag, quenched from various solu- 
tion temperatures, show a substantial hardening, d tau/dc approxi- 
mately equal to 3G, in agreement with the hardening being a 
consequence of an asymmetrical defect. Furthermore, the hardening 
increases with increasing quenching temperature according to an 
Arrhenius equation and this suggests that the solutes are partitioned 
between unlike sites. Based on this result, the formation energy of 
the asymmetrical interstitial is calculated and is shown to decrease 
with increasing Ag concentration. These results are discussed, in 
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consonance with a model of solid solutions in which an interstitial is 
composed of two silver atoms. 


4337 Energy dispersive x-ray measurements of thin metal foils. 
Zaluzec, N.J.; Woodhouse, J.B.; Fraser, H.L. (Univ. of Illinois, 
Urbana). Scr. Metall.; 11: No. 4, 257-259(Apr 1977). 

e effects of foil thickness on the Sveorption of x-rays during 
energy dispersive x-ray analysis using scanning transmission electron 
microscopes are discussed. (GHT) 


4338 Comments on energy dispersive x-ray measurements of 
thin metal foils. Bentley, J.; Kenik, E.A. (Oak Ridge National Lab., 
TN). Ser. Metall.; 11: No. 4, 261-263(Apr 1977). 

Comments are made on an earlier paper by Zaluzec, et.al., 
regarding the effects of foil thickness on the absorption of x-rays 
during energy dispersive x-ray analysis using transmission electron 
microscopes. (GHT) 


4339 Investigation of the precipitation morphology in the a+a’ 
two-phase region of the niobium—hydrogen system by y-ray diffrac- 
tion. Fenzl, H.J.; Pick, M.A.; Wenzl, H. (Kernforschungsanlage, 
Juelich, Ger.). Scr. Metail.; 11: No. 4, 271-274(Apr 1977). 

A morphological study of the a-a’ phase separation at tem- 
peratures above the triple line temperature of 85°C is presented. Till 
now, only theoretical investigations of the morphology of the coher- 
ent separation of a- ana a’-phases were published. Experimental 
results were not obtained due to the fact that after H-doping the 
samples must remain above the temperature at which the phase 
separation begins. By utilizing new experimental techniques the 
crystallographic perfection of the sample (distribution of mosaic 
block orientation) and the phase morphology were studied simulta- 
neously by y-diffractometry and optical microscopy at high tem- 
peratures both while the sample was charged with Scdvenie and as 
it was cooled into the two-phase region a + a’. The a- and the a’- 
phases both have bec structure and differ only in their respective 
hydrogen concentration and consequently in their lattice parameter. 
The lattice parameter increases approximately as 5 x 10°‘ per % 
atomic ratio H/Nb. 


4340 Lattice imaging of the B19 ordering transformation and 
interfacial structures in Mg;Cd. Sinclair, R.; Dutkiewicz, J. (Univ. of 
California, Berkeley). Acta Metall.; 25: No. 3, 235-249(Mar 1977). 

The later stages of B19 ordering in MgsCd have been investi- 
gated by direct lattice imaging. Unit cell high steps (5.3 A) have 
been clearly resolved in the following interfaces: the order disorder 
interface; translational antiphase boundaries and rotational domain 
boundaries. These observations are thought to indicate a ledge 
mechanism for ordering and domain growth. Lattice imaging and 
corresponding optical diffraction have also been used for phase 
identification and determination of unit cell dimensions. In addition, 
the characteristic domain structure of the B19 phase has been studied 
in detail, and the unusual multiple domain junctions are explained in 
terms of the orthorhombic lattice distortion upon transformation. 
Considerably more information has been discovered by lattice imag- 
ing than is possible by conventional electron microscopy. 


4341 Search for valence transitions in MgEu alloys. Pirich, 
R.G. Binghamton, NY; State Univ. of New York (1977). 196p. 
University Microfilms Order No. 77-4694. 

Thesis (Ph. D.). 

An experimental investigation has been performed on a series 
of MgEu alloys, ranging in concentration from 46 ppM to 33.84 a/o 
Eu, in order to study the possibility of a valence transition occurring 
in this system. Part of the experimental study was performed in 
collaboration with Dr. Gopal Shenoy of Argonne National Labora- 
tory. In view of the importance of crystallographic and metallurgical 
structures in valence transitions, the study not only encompassed the 
magnetic and electronic characterization of this system but also the 
elastic, crystallographic, thermal, transport, metallurgical and phase 
properties as well. 


4342 Cryogenic fracture toughness of 9Ni steel enhanced 
through grain refinement. Syn, C.K.; Jin, S.; Morris, J.W. Jr. (Univ. 
of California, Berkeley). Metall. Trans., A; 7: 1827-1832(Dec 1976). 

A thermal cycling technique was used to refine the grain size 
of commercial '9Ni” cryogenic steel. The grain refined alloy was 
then tempered, a treatment which introduced a small admixture of 
retained austenite. The reprocessed alloy shows an excellent combi- 
nation of strength and toughness to temperatures as low as 6 K, and 
shows little evidence of embrittlement in liquid helium. The micros- 
tructure and mechanical properties of the reprocessed alloy are 
described and compared to those obtained through conventional 
treatment. 


4343 Fault structures in rare earth—cobalt intermetallics. 
Allen, C.W.; Liao, K.C.; Miller, A.E. (Univ. of Notre Dame, IN). pp 
274-283 of In Proceedings of the 12th rare earth research confer- 
ence. Vol. I. Lundin, C.E. (ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 
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See CONF-760706—P1. 

In dealing with materials which may undergo a shear trans- 
formation or which may contain planar compositional faulting, it is 
valuable to employ a stacking sequence notation, a structural sym- 
bolism, which may be developed for any layer-like structure. Such a 
conventional notation is presented, as far as possible, consistent for 
all possible phases in rare earth-transition element systems ranging 
from RCo2 through ReCOi;, and application of this notation to shear 
transformations, shear structure development and the nature of ho- 
mologous series of phases within such systems is briefly illustrated. 
(GHT) 


4344 Some notes on the crystal chemistry of rare earths ternary 


intermetallic compounds. Marazza, R.; Ferro, R.; Contardi, V.; Maz- 
zone, D.; Rambaldi, G.; Rossi, D.; Zanicchi, G. (Univ., Genoa). pp 
308-314 of In Proceedings of the 12th rare earth research confer- 
ence. Vol. I. Lundin, C.E. (ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1. 

In the framework of systematic investigations on the classifi- 
cation by structure types of ternary intermetallic phases, several rare 
earth alloys were examined. Some typical classes of compounds are 
described. (GHT) 


4345 Rare earth—Au(Cu)-x compounds with the Fe.P-, Caln-, 
and MgAgAs-type. Dwight, A.E. (Northern Illinois Univ., DeKalb). 
pp 480-489 of In Proceedings of the 12th rare earth research confer- 
ence. Vol. I. Lundin, C.E. (ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1. 

Fe,P-type compounds were found as expected in the 
R.E.AulIn and R.E.Culn systems. In the R.E.CuSn and R.E.AuSn 
systems, the Calne and MgAgAs-type structures displace the Fe2P- 
type. (GHT) 


4346 Binary alloys of rare earths: phase equilibria of cerium— 
indium and neodymium—indium. Delfino, S.; Saccone, A.; Capelli, 
R.; Ferro, R. (Univ., Genoa). pp 504-511 of In Proceedings of the 
12th rare earth research conference. Vol. I. Lundin, C.E. (ed.). 
Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 


United States of America it“ (18 Jul 1976). 
See CONF-760706—P1. 
Results of rset mv of phase diagrams relevant to some 
groups of binary rare earth alloys are given. (GHT) 


4347 Trapping configuration of Al interstitial atoms at Zn solute 
atoms in Al—0.1% Zn crystals. Swanson, M.L.; Howe, L.M.; Quen- 
neville, A.F. (Atomic Energy of Canada, Ltd., Chalk River, Ont.). 
Phys. Status Solidi (b); 31: 675-683(1975). 

From an analysis of the energy spectra of 1 MeV He* ions 
backscattered from irradiated Al-0.1 at. percent Zn crystals at 40°K 
it is shown that the trapping configuration of Al interstitial atoms at 
Zn atoms is the (100) Al-Zn dumbbell. After an anneal to 150°K, the 
configuration is altered; it possibly consists of two (100) Al-Al 
dumbbells trapped at a single Zn atom which is only slightly 
displaced from a lattice site. 


4348 Precipitation hardening in single crystals of a Bec Ti—V— 
Si alloy. Tuominen, S.M. Houghton, MI; Michigan Technological 
Univ. (1975). 95 De Microfilms Order No. 77- 15,305. 

Thesis (Ph. D 

Comme See (bcc) titanium alloys are strengthened by 
solid solution hardening of the beta-phase combined with alpha- 
phase (hep) formation during aging. An alternative approach is to 
use silicon-induced age hardening to strengthen beta alloys. The 
purpose of this thesis is to examine the age hardening behavior in 
beta-phase Ti-V-Si alloy single crystals, relating microstructure to 
mechanical properties and examining the relationships between har- 
dening mechanisms. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 3313, 3415, 4336, 4342 


4349 (BMI-NUREG— 1967) Evaluating strength and ductility 

of irradiated Zircaloy: Task 5. Quarterly progress report, October— 

December 1976. Bauer, A.A.; Lowry, L.M.; Perrin, J.S. (Battelle 

oo Labs., Ohio (USA)). Jan 1977. 40p. Dep. NTIS, PC A03/ 
AOl. 

Oxide thickness measurements on H. B. Robinson fuel rod 
cladding showed an almost linear increase in thickness from bottom 
to top of the rod. Tensile tests of Zircaloy cladding from H. B. 
Robinson fuel rods were extended to 900 F where annealing effects, 
resulting in decreased strength and ductility during testing, are 
noted. Increased stress relaxation effects are seen in tensile tests 
conducted at various strain rates at 900 F as compared with 700 F. 
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Strain-rate dependencies of the tensile properties at 700 F of irradiat- 
ed-and-annealed tubing are qualitatively similar to those of irradiated 
tubing. Tube-wall reductions, measured as a function of distance 
from the fracture of a number of irradiated and annealed tensile 
specimens, showed a general correlation with ductility as indicated 
by measured total tensile elongations. Specimens exhibiting the 
lowest elongations showed the least necking and the highest degree 
of strain localization. Microstructural examination of irradiated and 
annealed Zircaloy tubing showed various degrees of recovery and 
annealing of irradiation damage. However, all specimens exhibited 
shear-type, ductile fractures. 


4350 (CONF-770545—3) Materials data requirements for the 
high-temperature structural design of 2 1/4 Cr-1 Mo steel components. 
Corum, J.M.; Dalcher, A.W. (Oak Ridge National Lab., Tenn. 
(USA); General Electric Co., Sunnyvale, Calif. (USA). Fast Breeder 
Reactor Dept.). 1977. Contract W-7405-ENG-26. 5p. Dep. NTIS, 
PC A02/MF AOl1. 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (30 May 1977). 

The materials data needs that can arise when a structural 
alloy is used for the first time in liquid-metal fast-breeder reactor 
system components are discussed from the standpoint of the high- 
temperature structural designer. Recent experience with 2'/, Cr-1 
Mo steel is used as an example. A common structural problem, 
involving repeated thermal transient loadings, is discussed, and the 
current high-temperature structural design methods and criteria used 
to design for such loadings are outlined. It is shown that the limiting 
design consideration for 2'/, Cr-1 Mo steel is likely to be the 
accumulation of creep-rupture damage during the relaxation of resid- 
ual stresses arising from thermal transient loadings. It is concluded 
that although many data needs for a new alloy are readily apparent, 
others are unique to each particular material and are often identified 
only as the material is employed in actual design. 


4351 (LBL—5771) Friction and wear study of dispersed phase 
intermetallic compounds in ferrous matrices. Riddle, R.A. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Dec 1977. Con- 
tract ee 76p. Dep. NTIS, PC A0S/MF AO1. 

esis. 

The development of materials with improved wear resistance, 
and the implementation of current wear-reducing technology in 
design procedures, are important steps in conserving energy and 
materials. The basic wear process is defined as the degradation and 
removal of material surface, and is explained in terms of adhesion, 
abrasion, fracture and delamination, and corrosion. The interaction 
of wear mechanisms, and design strategies for reducing wear, stress 
the importance of understanding the effect of the environmental and 
loading conditions on the material removal process. Using powder 
metallurgy fabrication processes, wear test samples consisting of a 
ferrous binder and an intermetallic dispersed phase were made. The 
results of the wear tests led to the conceptual design of an improved 
wear test apparatus, and demonstrated the effectiveness of the inter- 
metallic compounds as a dispersed phase in reducing wear rates. 


4352 (N—76-33314) Transverse tensile and stress rupture prop- 
erties of gamma/gamma prime-delta directionally solidified eutectic. 
Gray, H.H. (National Aeronautics and Space Administration, Cleve- 
land, Ohio (USA). Lewis Research Center). Aug 1976. 23p. (NASA- 
TM-X—73451; E—8810). NTIS, PC A02/MF A0O1. 

Tensile and stress rupture properties were determined primar- 
ily at 760 C for specimens oriented at various angles (0 deg, 10 deg, 
45 deg, and 90 deg) from the solidification direction of bars and/or 
slabs of the Ni—20Nb—6Cr—2.5A (gamma/gamma prime-delta) 
eutectic. Threaded-head specimens yielded longer rupture lives with 
significantly less scatter than did tapered-head specimens. Miniature 
specimens are suitable for determining traverse tensile and rupture 
properties of 1.2 centimeter diameter bar stock. The 300 hour 
rupture stress at 760 C for specimens oriented at 10 deg from the 
solidification direction was reduced from 740 to 460 MPa, and to 230 
MPa for material oriented at either 45 deg or 90 deg. (auth) 


4353 (ORNL—5287, pp 17-86) Argonne National Laboratory. 
Weeks, R.W. Jun 1977. 

In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending April 30, 1977. 

Results obtained on the fatigue behavior of Type 16-8-2 
stainless steel weld metal, additional analysis of notch effects on the 
cyclic life of Type 304 stainless steel, and results from an experimen- 
tal determination of bilinear stress-strain parameters for Incoloy 800 
are described. An analysis of true stress-true strain tensile data 
obtained on titanium-modified Type 316 stainless steel exposed to 
flowing sodium is presented, and additional results on the effects of 
sodium environment on the fatigue behavior of Type 304 stainless 
steel are reported. 


4354 (ORNL—5287, pp 87-353) Oak Ridge National Laborato- 
ry. Slaughter, G.M. Jun 1977. 
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In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending April 30, 1977. 

The ORNL mechanical properties effort comprises several 
programs. The program Mechanical Properties and Behavior for 
Structural Materials deals with materials of general applicability to 
the LMFBR program. Other programs are concerned with the 
mechanical properties of weldments in LMFBR components, the 
specific materials of interest for LMFBR steam generators, collec- 
tion and correlation of mechanical data needed for design on high- 
temperature LMFBR systems, and materials for the primary circuit 
and steam generators of HTGR systems. 160 figs., 51 tables, 123 refs. 


4355 (ORNL—S287, pp 365-384) Hanford Engineering Devel- 
opment Laboratory. Yoshikawa, H.H. Jun 1977. 

In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending April 30, 1977. 

e HEDL efforts involve evaluation of mechanical proper- 
ties in the areas of normal and high strain rate tensile testing, creep 
testing and analysis, and fatigue crack growth and fracture toughness 
of such materials as weldments, vessel and piping, core support 
structures and reflectors as well as duct and cladding. 


4356 (ORNL—5287, pp 385-424) Westinghouse Advanced Re- 
actors Division. Bishop, E.C.; Ray, W.E. Jun 1977. 

In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending April 30, 1977. 

Test programs are described involving basic specimen testing 
and tubular specimen testing of LMFBR type reactor materials. 
Sodium effects on mechanical properties of structural materials are 
also reported. (GHT) 


4357 (ORNL—5287, pp 425-472) University of Cincinnati. 
Moteff, J.; Jang, H. Jun 1977. 

In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending April 30, 1977. 

he objective of this program is to (a) evaluate the time, 

temperature and stress-dependent mechanical properties of reactor 
structural materials, (b) determine the relationship of these properties 
to the microstructure, (c) show the contribution of the microstruc- 
ture to the internal stress fields and the subsequent influence on 
microcracking and the grain boundary sliding behavior during the 
normal plastic deformation at elevated temperatures and (d) demon- 
strate the relationship of the hot micro-hardness properties with the 
hot-tensile properties of a class of commercial and advanced alloys 
presently under investigation at other laboratories. Special consider- 
ation is being given to operating conditions typical of nuclear reactor 
applications, including the knowledge that radiation environment 
can influence the substructure of these metals, a circumstance which 
can lead to significant changes in the conventional mechanical 
property behavior. 


4358 (ORNL—S5287, pp 474-485) Metallurgical characteriza- 
tion of prototypic tubesheet forging. Offer, H.P. Jun 1977. 

In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending April 30, 1977. 

Room and elevated temperature tensile tests have been per- 
formed on the prototype lower tubesheet forging procured by GE 
from Cameron Iron Works (CIW). These preliminary tensile tests 
were performed on tubesheet specimens given either a full anneal 
plus a 40 hour 727°C (1340°F) post weld heat treatment (PWHT) 
(designated heat treatment P), or a full anneal plus this PWHT plus a 
1000 hour 510°C (950°F) thermal aging/embrittlement treatment 
(designated heat treatment Q). The results are given in Table 8.2.1 
along with the room temperature results supplied by CIW for heat 
treatment P. 


4359 (ORNL—5287, pp 1-16) EG and G Idaho, Inc. Keiser, 
D.D. Jun 1977. 

In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending April 30, 1977. 

The Alloy 718 Mechanical Property Program has as its 
primary objective the acquisition of the necessary mechanical prop- 
erty data to permit safe, efficient use of this material in LMFBR 
service. The specific immediate application is for selected structural 
components of the Clinch River Breeder Reactor Project (CRBRP). 
Other reactor service applications which require high levels of 
mechanical properties at temperatures up to 650°C (1200°F) are also 
expected to make use of this material. 4 tables, 7 figures. 


4360 (SAND—76-5888C) Analysis of elevated temperature 
cyclic deformation of austenitic stainless steels. Rohde, R.W.; Swear- 
engen, J.C. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. Con- 
tract EY-76-C-04-0789. 25p. (CONF-770807—17). Dep. NTIS, PC 
A02/MF AOl1. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, California, United States of 
America (USA) (15 Aug 1977). 

The stress relaxation behavior of 304 and 316 stainless steels 
during cyclic deformation at 538 and 650°C with various hold times 
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and strain amplitudes has been analyzed in terms of a power-law 
equation of state which includes internal stress and drag stress as 
structure variables. At 650°C the internal sress in 304 appears to be 
zero and microstructural recovery plays an important role in the 
kinetics of stress relaxation. For deformation at 538°C, the internal 
stress in 304 is nonzero and microstructural recovery appears mini- 
mal. In 316 tested at 650°C the internal stress is zero and again 
recovery is important. However, the kinetics of recovery differ from 
those measured in 304. These observations are explained physically 
in terms of strain and temperature-induced recovery of the structural 
variables, and provide insights into the procedures for calculating 
accumulated "creep’’ damage in reactor components. 


4361 Assessment of tensile and creep data for types 304 and 316 
stainless steel. Sikka, V.K.; Booker, M.K. (Oak Ridge National Lab., 
TN). J. Pressure Vessel Technol.; 99: 298-313(May 1977). 

From Petroleum mechanical engineering and pressure vessels 
and piping conference; Mexico City, Mexico (19 Sep 1976). 

An evaluation is presented for variations in tensile and creep 
properties of types 304 and 316 stainless steels. United States data 
and data from two foreign countries, Japan (NRIM data) and Britain 
(BSCC data), were evaluated for different products separately and 
for the combined data on all products. United States data were 
shown to contain the largest variations in both tensile and creep 
properties, with Japanese data the least. For a given country no 
distinction could be made in variations in tensile properties of types 
304 and 316 stainless steels but variations in standard error of 
estimate (SEE) for all creep properties analyzed were significantly 
lower for type 316 stainless steel than corresponding variations in 
creep properties of type 304 stainless steel. The data from each of 
these countries showed the same creep rupture strength (at 10‘ hr) 
for type 316 stainless steel; this was not true for type 304 stainless 
steel. Results of the analysis performed in this paper showed that the 
U.S. and foreign data on types 304 and 316 stainless steels could 
possibly be combined for the determination of design stress intensity 
limits. 


4362 Effect of heat treatment on the mechanical state of 20% 
cold-worked Type 316 austenitic stainless steel. Yamada, H. (Argonne 
National Lab., IL). Scr. Metall; 11: No. 4, 321-325(Apr 1977). 

The first measurement to verify R (sigma*, T) in 20 percent 
cold-worked Type 316 stainless steel is reported. 


4363 Observations of crack initiation in low-cycle fatigue speci- 
mens of Type 304 stainless steel. Maiya, P.S. (Argonne National 
Lab., IL). Scr. Metall.; 11: No. 4, 331-334(Apr 1977). 

The procedure for obtaining crack-initiation life is based on 
the plots of In a versus N (where a is the crack length after N strain 
cycles). Information on crack growth is obtained from fatigue- 
striation spacing measurements with the assumption that each stri- 
ation is caused by one strain cycle. Using this procedure, in Type 
304 stainless steel specimens tested at 593°C under strain-controlled 
and fully reversed cyclic-loading conditions at a total strain range of 
1.0 percent, the life to crack initiation is observed to be 69 percent of 
total life and, at a strain range of 0.5 percent, 91 percent of total life 
consists of crack initiation. The purpose of the present note is to 
report some observations of surface damage in Type 304 stainless 
steel low-cycle fatigue specimens for which tests were interrupted 
after a significant fraction of life had elapsed and discuss whether the 
observations are consistent at least qualitatively with the crack- 
initiation life No determined previously. 


4364 Surface oxide softening of niobium single crystals. Sethi, 
V.K.; Gibala, R. (Case Western Reserve Univ., Cleveland). Acta 
Metail.; 25: No. 3, 321-332(Mar 1977). 

The effect of thin (<160 mn) anodic oxide films on the 
mechanical behavior of single crystals of niobium was investigated. 
At 295°K, oxide films cause hardening. At lower temperatures, the 
oxide films reduce the critical resolved shear stress and cause serrat- 
ed flow. When oxide-coated niobium is prestrained into stage 1 at 
295°K, the flow stress at lower temperatures is further reduced, the 
ductility is increased, the serrations disappear, and three-stage work 
hardening is observed. A model involving preferential generation 
and motion of edge dislocations from the oxide-metal interface is 
used to explain the results. Supporting evidence obtained from slip 
trace analysis, transmission electron microscopy of dislocation sub- 
structures, and etch pitting of near-surface dislocations is presented. 


4365 Properties of steels ausformed by impact extrusion. 
Mayer, V.F.; Scott, T.E. (Ames Lab., IA). pp vp of In Hot deforma- 
tion of austenite. New York; American Inst. of Mining, Metallurgi- 
cal and Petroleum Engineers, Inc. (1977). 

Two commercial steels, AISI 4340 and 440A martensitic 
stainless, were impact extruded at temperatures between 1150 and 
1775°F. Single pass reductions from 50 to 94 percent required 
durations of only about 10~* secs. at average strain rates in the range 
5 x 10? to 2.5 x 10% sec”. Evidence based on mechanical properties, 
microstructural observations--optical and T.E.M.--and calculated 
particle growth rates indicates that carbide particles cannot form 
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during the high rate, single pass deformation. Implications conse- 
uent to this deduction that are germane to current understanding of 
the ausform strengthening mechanism are discussed. 


4366 Strain-hardening of spheroidized high carbon steels. 
Anand, L.; Gurland, J. (Brown Univ., Providence). Acta Metall.; 24: 


rian 4 

 strain-hardening behavior of spheroidized steels is exam- 
ined in terms of continuum and quasi-continuum models based on the 
requirement that continuity be maintained at various boundaries in 
the two-phase polycrystals. For plastic strains up to 3.5 percent the 
increase in the flow stress appears to be composed of contributions 
arising from (i) dislocations stored in the material for (a) statistical 
and (b) geometrical reasons and (ii) an average back stress predomi- 
nantly due to the presence of the unrelaxed plastic strain discontinu- 
ity between the ferrite matrix and the cementite particles. The latter 
contribution, which is a large fraction of the total strain-hardening 
increment, increases rapidly with strain up to a plastic strain of 3.5 
percent and remains approximately constant thereafter. The attain- 
ment of the maximum value of the back stress corresponds to the 
observed transition in the overall strain-hardening rate (‘‘double-n” 
behavior). The experimentally determined components of the har- 
dening increment due to the geometrically necessary dislocations 
agree well with the predictions of Ashby’s theory. At strains greater 
than 3.5 percent, the average back stress remains approximately 
constant and the geometrically necessary dislocation density in- 
creases only slightly with strain. This indicates a deviation from 
Ashby’s theory which predicts a continuous increase of this disloca- 
tion population with strain. The strain-hardening increments at these 
strain levels therefore appear to be controlled mainly by the increase 
in the statistical dislocation population. 


4367 Toughness of lath plate martensites. Yokota, M.J. (Gener- 
al Dynamics Convair Aerospace Div., San Diego, CA); Lai, G.Y. 
Metall. Trans., A; 6: 1832-1836(Sep 1975). 

Differences in toughness between plate martensite or lath 
martensite morphologies were investigated. Iron-nickel steels of 24, 
28, and 32 percent nickel were selected for the study. Causes for the 
higher fracture toughness of lath martensite are suggested. (GHT) 


PHYSICAL PROPERTIES 


4368 (AD-A—032064) Amorphous and metastable materials. 
Final report. Maringer, R.E. (Battelle Columbus Labs., Ohio (USA). 
Tactical Technology Center). Sep 1976. Contract DAAHO1-72-C- 
0982,. 47p. (A—4744). NTIS, PC A03/MF AO1. 

is report summarizes the state of the art of amorphous and 
metastable niaterials, and includes a brief review of some of the 
properties of these materials, methods for producing them, possible 
directions for exploitation, identification of ‘roaablocks’ to R and D, 
and recommendations for DoD action. (auth) 


4369 (AD-A—039209) Spectral and total emissivity and reflec- 
tivity at high temperatures. Final report 1 February 1976—31 January 
1977. Taylor, R.E.; Dewitt, D.P. (Purdue Univ., Lafayette, Ind. 
(USA). Properties Research Lab.). Mar 1977. 62p. (PRL—130). 
NTIS PC A04/MF AOI. 

The automated high temperature emissometer for the accu- 
rate measurement of spectral emissivity from 0.6 to 11 micrometers 
and also total emissivity is described. This emissometer is used in 
conjunction with the multiproperty apparatus which measures a 
number of thermophysical properties on the same specimen. Spectral 
emissivity data for tantalum at 1500K measured with the emisso- 
meter is compared to literature values. These data were found to 
agree generally within 2% below 7 micrometers, but to diverge at 
longer wavelengths. With the use of improved amplifiers and of 
signal detectors with increased sensitivity, the accuracy above 7 
micrometers is expected to improve significantly. 


4370 (AD-A—039522) Fluxoid pinning by vanadium carbide 
precipitates in superconducting vanadium. Doctoral thesis. Marker, 
A.J. III. (Pennsylvania State Univ., University Park (USA). Applied 
ape Lab.). 30 Mar 1977. 133p. (TM—77-81). NTIS PC A07/ 
F AOl. 

The purpose of this investigation is to study fluxoid pinning in 
a type II superconductor. Vanadium was chosen as the superconduc- 
tor to study because it is obtainable in high purity and its microstruc- 
ture can be readily controlled. The pinning centers are formed by 
introducing carbon into the vanadium matrix and thus forming 
vanadium carbide precipitates. The vanadium carbide precipitates 
are disc-shaped particles whose thickness is only a few atomic layers. 
The precipitates are likely to be superconducting when H = 0 by 
reason of the proximity effect. The vanadium carbide precipitates on 
the (310) habit planes. According to studies with the transmission 
electron microscope, the particles are uniformly distributed through- 
out the specimen. The particle size and number density is changed 
by aging the specimens for fixed amount of time at 350 C. The 
present results are based on the study of thirty specimens. A 99.95% 
pure annealed vanadium specimen was used as a control. The other 
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vanadium specimens contain 0.1 atomic percent to 0.6 atomic per- 
cent carbon. As a result of metallurgical analysis, the mean diameters 
of the particles range from less than 100 A to 2613 A and the number 
density of the pinning centers range from 3.3 x 10 to the 15 power 
particles/cc to 4.2 x 10 to the 17th power particles/cc. The measure- 
ment of the superconducting properties lead to values of the macro- 
scopic pinning force density ranging from 33400 dynes/cc to 
3170000 dynes/cc for T - O K. 


4371 (AD-A—040666) Doppler-shifted acoustic cyclotron reso- 
nance in indium. Doctoral thesis. Hayden, S.C. (Pennsylvania State 
Univ., University Park (USA). Applied Research Lab.). 5 Mar 1973. 
Contract N00017-70-C-1407. 88p. (TM—73-35). NTIS PC A0S/MF 
AOl. 

The Fermi surface of indium was investigated using the 
Doppler-shifted acoustic cyclotron resonance method. The measure- 
ments are sensitive to small changes in the shape of the Fermi 
surface and, hence, are 9 good measure of the deviations of the 
Fermi surface from the free-electron model. The attenuation of short 
pulses of longitudinal sound, with a frequency between 100 MHz 
and 300 MHz, in single crystal indium was measured in the presence 
of a varying magnetic field. Values of the magnetic field at which 
peaks in the acoustic absorption were observed are related to the 
rate of change of the area of the cross section of the Fermi surface 
normal to the magnetic field with respect to the component of the 
electron wave-vector parallel to the magnetic field. The shape of the 
Fermi surface of indium in the third Brillouin zone is in question. 
Most investigators have not observed the alpha-arms of the Fermi 
surface in the third zone predicted by the free-electron model. As a 
consequence, the existence of the alpha-arms has been considered 
doubtful. However, the observations of this investigation can be 
interpreted consistently only if the alpha-arms are assumed to exist. 
A limited investigation was made of the dependence of the heights of 
the absorption resonance peaks on temperature, magnetic field and 
sonic wave number. The results of these measurements await the 
development of a general theory of Doppler-shifted acoustic cyclo- 
tron resonance for comparison with theoretical predictions. 


4372 (AD-A—040950) The thermal and electrical conductivity 
of metal-powder/resin composites. Annual report No. 2, 31 December 
1975—31 December 1976. Rosenberg, H.M.; de Araujo, F.F.T. 
(Oxford Univ. (UK). Clarendon Lab.). Jan 1977. Contract DA-ERO- 
75-G-018. 20p. NTIS PC A02/MF AO1. 

The results of provisional measurements are given on the 
thermal and electrical properties in the temperature range from 
room temperature down to 2 K of the following composite materi- 
als: HERA-type polymer-moulded samarium-cobalt magnets and 
two kinds of carbon fibre-reinforced plastic: the high tensile and the 
high strength types. The HERA material has a thermal conductivity 
typical of a heavily-loaded composite and an electrical conductivity 
which is typical of a metallic alloy. The carbon fibre thermal 
conductivity both perpendicular and parallel to the fibres is exceed- 
ingly low at helium temperatures, but it increases rapidly as room 
temperature is approached. Its electrical resistance increases slightly 
down to 20 K, but it decreases as the temperature is further reduced. 
The thermal expansion of carbon fibre composite has been measured 
down to 20 K. On cooling it expands in the direction of the fibre 
axis, but it contracts perpendicular to the axis, and this suggests a 
method of making a material of high dimensional stability. 


4373 (AD-A—041947) Intermetailic compounds containing 
lanthanides (studies of magnetic anisotropy). Final report 15 January 
1974—14 January 1977. Wallace, W.E. (Pittsburgh Univ., Pa. 
(USA). Dept. of Chemistry). 24 May 1977. 17p. NTIS PC A02/MF 
AOl. 

The powerful permanent magnetism of certain rare earth 
intermetallics (e.g., SmCos) is a consequence of the strong magnetic 
anisotropy in these materials. Both sublattices contribute to magnetic 
anisotropy. Usually the contribution of the rare earth predominates 
over that of its chemical partner, a d-transition element in systems of 
practical interest. The rare earth anisotropy has been treated by 
quantum mechanics and is shown to be a crystal field effect. The 
partner element anisotropy has been studied experimentally, and the 
details have been partially revealed. Magnetic interactions have been 
studied in a number of systems, particularly those involving Mn. 
Details are provided in 18 papers published in the open literature. 


4374 (BNL—23003) Magnetic excitations in an amorphous fer- 
romagnet. Tarvin, J.A.; Shirane, G.; Birgeneau, R.J.; Chen, H.S. 


(Brookhaven National Lab., Upton, N.Y. (USA); Massachusetts Inst. 
of Tech., Cambridge (USA); Bell Labs., Murray Hill, N.J. (USA)). 
Jul 1977. Contract EY-76-C-02-0016. 11p. (CONF-770827—3). Dep. 
NTIS, PC A02/MF AO1. 

From International conference on physics of transition 
metals; Toronto, Canada (15 Aug 1977). 

Magnetic excitations in amorphous (Fees Niss):sPisBsAls have 
been studied up to T/sub c/(572 K) by neutron scattering. The data 
are consistent with the dispersion relation dirac constant omega = A 
+ Dgq?’, where D = 115 (1 - 0.45 (T/T/sub c)sup 5/2/). The 
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renormalization of D near T/sub c/ and the q dependence of the line 
width of critical scattering at T/sub c/ agree roughly with the 
behavior of crystalline systems. 


4375 (IS-M—103) Diffusion and electrotransport of metallic 
solutes in thorium metal. Carlson, O.N.; Weins, W.N.; Schmidt, F.A. 
(Ames Lab., Iowa (USA)). 1977. Contract W-7405-ENG-82. 5p. 
(CONF-771109—11). Dep. NTIS, PC A02/MF AO1. 

From ANS winter meeting; San Francisco, California, USA 
(27 Nov 1977). 

The diffusivities and electrotransport parameters for several 
metallic solutes in thorium were determined over the temperature 
range of 950 to 1625°C. The mass transport of elements of the 
transition metals in thorium are of particular interest in view of the 
tendency for fast diffusion of metallic solutes in metals with larger 
atomic radii. This behavior is of interest to the application of 
thorium and its alloys at elevated temperatures as well as in the 
ultrapurification of thorium by electrotransport. 


4376 (N—77-14339) Superconductivity at high temperatures. 
Matthias, B.T. Translated from Recherche (Paris); 4: No. 33, 319- 
326(Apr 1973). 25p. (NASA-TT-F—17317). NTIS PC A02/MF 
AOl. 


Various possible methods of achieving superconductivity at 
temperatures above 21 K with new materials are discussed. It is 
suggested that empirical approaches to the problem of finding new 
superconductors can sometimes be more effective than a rigid adher- 
ence to theoretical approaches. 


4377 (N—77-19902) Band structure of W and Mo by empirical 
pseudopotential method. Sridhar, C.G.; Whiting, E.E. (National 
Aeronautics and Space Administration, Moffett Field, Calif. (USA). 
Ames Research Center). Feb 1977. 29p. (NASA-TM-X—73206; A— 
6915). NTIS PC A03/MF AOl. 

The empirical pseudopotential method (EPM) is used to 
calculate the band structure of tungsten and molybdenum. Agree- 
ment between the calculated reflectivity, density of states, density of 
states at the Fermi surface and location of the Fermi surface from 
this study and experimental measurements and previous calculations 
is good. Also the charge distribution shows the proper topological 
distribution of charge for a bec crystal. 


4378 (UCRL—52322) Electrical conductivity of iron—silicon 
alloys at high pressures and the earth's core. Matassov, G. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Aug 1977. 
Contract W-7405-ENG-48. 189p. Dep. NTIS, PC A09/MF AOl. 

Thesis. 

The P-V-T behavior and electrical conductivity of Fe—Si 
alloys was investigated by shock wave techniques. The measured 
Hugoniot data in the pressure range of 100 to 1500 Kbars was used 
to calculate the equation of state of these alloys. Extrapolations of 
seismic velocity, density and pressure for X/sub si/ = 0.25 fall 
within the narrow range of acceptable values for the outer core. The 
electrical conductivity of four Fe—Si alloys (X/sub si/ = 0.077, 
0.181, 0.25, and 0.342) was measured in the pressure range of 500 to 
1400 Kbars and the associated temperature range of 600°K to 
2500°K. The electrical conductivity of the three highest Si concen- 
trations showed only a small dependence upon the combined pres- 
sures and temperatures investigated. Extrapolations of the electrical 
conductivity of 8.70 x 10° mho/cm at 1340 Kbars and 2518°K to 
liquid core temperatures (various estimates of the core temperature 
vary with 2500°K in the literature) fall well within the limits 
required by dynamo theories. The associated thermal conductivity of 
0.13 cal/cm sec deg is in full agreement with the values used in the 
literature. It is concluded that the thermal conductivity is compatible 
only with dynamoes driven by precessional torques of the earth. 


4379 Magnetic field dependence of the flow stress in niobium. 
Tregilgas, J.H.; Galligan, J.M. (Univ. of Connecticut, Storrs). Ser. 
Metall.; 11: No. 6, 455-457(Jun 1977). 

It is shown that the difference in flow stress between the 
superconducting state and the mixed state is more readily identifiable 
with the attenuation of an accoustic wave than with a simple rule of 
mixtures. This result is consistent, qualitatively, with the dislocation 
moving as an underdamped oscillator as has been shown for the case 
of lead and lead alloys. (GHT) 


4380 Effect of composition on T/sub c/ in some high T/sub c/ 
A-15 structure superconductors. Webb, G.W. (Univ. of California, 
San Diego, La Jolla); Moehlecke, S.; Sweedler, A.R. Mater. Res. 
Bull.; 12: No. 6, 657-662(Jun 1977). 

We discuss the effect of composition on T/sub c/ for NbsX 
where X = Ge, Ga, Al, Sn and Pt on the Nb rich side of 
stoichiometry. The concentration dependence (average slope) of T/ 
sub c/ for all the materials is between -1.3 and -2.6 K per atomic 
percent Nb. To within the accuracy of the data no systematic 
variation is found between the slopes of T/sub c/ and the highest 
values of T/sub c/ observed in these systems. The highest observed 
T/sub c/ in each system occurs at or near the stoichiometric 
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composition. Comparison with radiation damage results suggests 
that the disorder introduced by deviations from stoichiometry is a 
major cause of the depression of T/sub c/. 


4381 Discussion of an electron diffraction study of short-range 
order in quenched Ni,Mo alloy. Thomas, G.; Sinclair, R. (Univ. of 
California, Berkeley). Acta Metall; 25: No. 3, 231-234(Mar 1977). 

A close analysis of the quenched Ni,Mo diffraction patterns 
of Chevalier and Stobbs shows not only that their conclusions, 
critical of our previous work, are unsubstantiated but that their data 
in fact support the multi-microdomain model previously proposed by 
this group. Weak diffraction effects, previously observed in particu- 
lar diffraction patterns were undetected by C-S and this is attributed 
to the unnecessary use of thicker foils by the latter. Real space lattice 
imaging studies are more likely to resolve the physical nature of 
short-range order than conventional electron diffraction studies as 
performed by C-S. 


4382 Critical magnetic properties of Fe—Cr alloys. Aldred, 
A.T. (Argonne National Lab., IL); Kouvel, J.S. Physica, B, C; 86-88: 
329-331(1977). 

Detailed magnetization-field-temperature measurements on 
Cr-rich Fe-Cr alloys near their ferromagnetic Curie points reveal 
anomalous values for the critical exponents. From the values for the 
critical coefficients, it is deduced that the alloys are giant-moment 
systems, similar to Pd-Fe and Ni-Rh. 


4383 Relaxation energies for photoionization of tellurium. Bahl, 
M.K.; Watson, R.L. (Texas A and M Univ., College Station). J. 
Electron Spectrosc. Relat. Phenom.; 10: 111-120(1977). 

The energies of the 3p, 3d, 4s, 4d, Ss and 5p photopeaks and 
of the Ma, 5 NN and M,,s NO Auger peaks have been measured for 
tellurium metal. The associated relaxation energies were computed 
by two different methods, first, by comparing the measured binding 
energies with those calculated theoretically employing Koopman’s 
theorem, and second, by a method devised by Shirley and co- 
workers. The merits of these two methods are examined by compar- 
ing measured MNN, MNO, and KLL Auger energies with those 
calculated using the predicted relaxation energies. 


4384 Vectorial volume effect in interfacial photoemission from 
Cu(111) and Au(111) at low photon energies. Laucht, H. (Fritz-Haber- 
Institut der Max-Planck-Gesellschaft, Berlin); Sass, J.K.; Lewerenz, 
H.J.; Kliewer, K.L. Surf Sci.; 62: 106-118(1977). 

Pronounced angle-of-incidence and polarization dependences 
of the photoemission yields from Cu(111) and Au(111) were ob- 
served in the photon energy range of 3.4 to 5.0 eV with the 
interfacial photoemission-into-electrolyte technique. Strong evidence 
was obtained that these vectorial features are due to the anisotropic 
bulk excitation of photoelectrons and restrictive escape condition of 
parallel k-vector conservation. Calculations, based upon a simple 
model of anisotropic bulk photoemission, show good agreement with 
the experimental results. 


4385 Niobium diffusion in pyrolytic graphite. Hammond, M.L. 
(Tempress Microelectronics, Sunnyvale, CA); Stevenson, D.A. High 
Temp. Sci.; 8: No. 4, 281-297(Dec 1976). 

The diffusion coefficients of Nb-95 in various forms of pyro- 
lytic graphite (PG) were measured between 1450 and 1950°C. The 
activation energies depended only upon direction and were indepen- 
dent of microstructure and degree of graphitization. The activation 
energy parallel to the deposition plane was 96.1 kcal/mole and that 
perpendicular was 73.1 kcal/mole. The preexponential factors paral- 
lel to the deposition plane were 3.2 x 10? cm? sec”! for as-deposited 
PG and 1.8 x 10° cm? sec™! after heat treatment at 2800°C. For 
diffusion perpendicular to the deposition plane, the preexponential 
factors were 1.3 x 10-2 cm? sec”! as-deposited and 6.5 x 107° cm? 
sec” ' after heat treatment. It is proposed that the fundamental jump 
distance for diffusion parallel to the deposition plane is the crystallite 
diameter and the jump distance perpendicular to the deposition plane 
is the layer plane separation distance. 


4386 Sublimation of boron. Mar, R.W. (Sandia Labs., Liver- 
more, CA); Bedford, R.G. High Temp. Sci.; 8: No. 4, 365-376(Dec 
1976). 

Torsion-effusion and mass spectrometric techniques were 
used to study the vaporization of B-rhombohedral boron over the 
temperature range 1823 to 2253°K. The pressure-temperature data 
were fitted by the equation In P (Pa) = -(66.8 +- 1.4)10°T-! + 
(29.99 +- 0.64). Heats of sublimation derived by second-law and 
third-law treatments of the torsion data yielded AHoos° = 563.6 + 
33.4 and 561.1 +- 3.3 kJ/mole, respectively, where the errors are 
estimated accuracies. The mass spectrometer data gave AHoos® = 
566.1 +- 14.3 kJ/mole. Free surface sublimation experiments were 
carried out, and-an evaporation coefficient of unity was observed. 


4387 Entropy correlation for the 4f and 5f metals: relation of 
electronic properties to metallic radii, magnetic transformations, and 
thermodynamics of vaporization. Ward, J.W.; Hill, HH. (Los Alamos 
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Scientific Lab., NM). pp 65-79 of In Heavy element properties. 
Miller, W.; Blank, H. teds.). Amsterdam; North-Holland (1976). 

It is believed that the immense diversity of the actinide series, 
at least from Ac through Pu, precludes the success of any one 
theoretical model for the thermodynamic properties of these metals. 
The entropy has been shown to be a property through which the 
diverse natures of these elements can be better understood. 


4388 Electronic properties of amorphous semiconductors. 
Nagels, P. (S.C.K./C.E.N., Mol, Belgium). pp 435-465 of In Linear 
and nonlinear electron transport in solids. Devreese, J.T.; van 
Doren, V.E. New York; Plenum Publishing Corp. (1976). 

Some experimental results on the transport properties of 
amorphous semiconductors which, in the author's opinion, can be 
interpreted in the framework of Mott's model are reviewed. The 
temperature dependence of the electric conductivity, thermopower 
and Hall effect measured on vitreous CdGe/sub x/Asz and particu- 
larly on some chalcogenide glasses lends some support for the 
‘coun of narrow tails of localized states at the band extremities. 

T) 


4389 Solubility and thermodynamic properties of vanadium— 
oxygen solid solutions. Steckel, G.L.; Altstetter, C.J. (Univ. of IIli- 
nois, Urbana). Acta Metall.; 24: 1131-1136(1976). 

A thermodynamic study has been made of the vanadium- 
oxygen system utilizing the solid state galvanic cell technique. Inves- 
tigations were made over the temperature range 700 to 1200°C (973- 
1473 K) with a ThO2 Y2Os electrolyte. The terminal solubility of 
oxygen in vanadium was determined. The activity of oxygen obeys 
Henry's law for the temperatures of this investigation for composi- 
tions up to 3.2 at. percent oxygen. For higher compositions the 
activity coefficient shows positive deviations from Henry's law. A 
mathematical expression was determined to describe the activity 
coefficient as a function of temperature and composition. The 
change in the thermodynamic properties of oxygen when molecular 
oxygen dissolves in vanadium and the equilibrium oxygen pressure 
over vanadium-oxygen solid solutions were determined. The termi- 
nal solubility and equilibrium oxygen pressures for the vanadium- 
oxygen system were compared to those for the niobium-oxygen and 
tantalum-oxygen systems. 


4390 Proceedings of the 12th rare earth research conference. 
Volume I. Sessions A through I. Lundin, C.E. (ed.). Denver; Univ. of 
Denver (1976). 539p. (CONF-760706—P1). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

Current research into rare earth refining, fabrication and uses 
is reported. Abstracts of individual papers were prepared for the 
data base. 


4391 Magnetic moment densities in rare metals and compounds. 
Koehler, W.C. (Oak Ridge National Lab., TN). pp 28-30 of In 
Proceedings of the 12th rare earth research conference. Vol. I. 
Lundin, C.E. (ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1. 

Following a short introduction to the experimental techniques 
and methods of data reduction and interpretation, the results ob- 
tained in polarized neutron measurements of magnetic form factors 
for a number of rare earth metal compounds are summarized. (GHT) 


4392 Bonded rare earth—cobalt permanent magnets. Strnat, 
K.J.; Wong, K.M.D.; Blaettner, H. (Univ. of Dayton, OH). pp 31-40 
of In Proceedings of the 12th rare earth research conference. Vol. I. 
Lundin, C.E. (ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1. 

The potential of bonded rare earth-cobalt permanent magnets 
is discussed. Several methods for their preparation, some problems 
encountered, and possible solutions for these problems are men- 
tioned. Properties of experimental samples provided by three com- 
mercial sources are reported, and some experiences gained with 
these and with samples prepared in the author’s laboratory are 
related. (GHT) 


4393 Magnetic structure and magnetic properties of TbMg. 
Will, G. (Univ., Bonn); Schaefer, W.; Buschow, K.H.J. pp 41-50 of 
In Proceedings of the 12th rare earth research conference. Vol. I. 
Lundin, C.E. (ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1. 

Studies of magnetic ordering in TbMg are reported. Neutron 
diffraction results support the notion that the magnetic ordering in 
heavy RMg compounds is more complex than simple ferromagnetic 
ordering. (GHT) 
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4394 Some crystal field effects on the magnetic behavior of 4f- 
3d intermetallic compounds. Gignoux, D. (CNRS, Grenoble, France); 
Givord, F.; Lemaire, R.; Gomez-Sal, J.C. pp 57-64 of In Proceedings 
of the 12th rare earth research conference. Vol. I. Lundin, C.E. 
(ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1. 

The magnetic properties of the 4f-3d compounds are strongly 
dependent on the crystal field effects on the 4f shell. When exchange 
energy is weak, the magnetic structures are non-collinear, the direc- 
tions of the moments being fixed by the crystal field. For non- 
Kramers rare earths, the modulated magnetic structures can be 
stable down to 0 K. In the cubic Laves phases, the changes of easy 
magnetization direction correspond to changes, with temperature, of 
the splitting of the ground state multiplet and give rise to sharp 
specific heat anomalies. The different magnetization processes of 
compounds which show 2 spontaneous magnetization are discussed 
as a function of the magnetocrystalline anisotropy. The importance 
of thermal activation on the domain wall propagation is accentuated 
when the thickness of the wall is less than a few interatomic 
distances. 


4395 Magnetic properties at 77 K of thin sheet Gd/sub x/Dy/ 
sub 1-x/ alloys. Swift, W.M. (Westinghouse Research Labs., Pitts- 
burgh). pp 65-74 of In Proceedings of the 12th rare earth research 
conference. Vol. I. Lundin, C.E. (ed.). Denver; Univ. of Denver 
(1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1. 

The direct current magnetic properties of six Gd/sub x/Dy/ 
sub 1-x/ (x = 0, 0.2, 0.4, 0.6, 0.8, 1.0) alloys were characterized at 
77°K. These alloys were cold rolled in three stages from an initial 
thickness of 1.5 mm to a final thickness of 0.25 mm and annealed to 
promote primary recrystallization and grain growth. The sheet-type 
materials were wound in the form of toroids 26 mm in diameter and 
submerged in liquid nitrogen for magnetic testing using a Yewtec 
hysteresigraph. Only pure Gd could be magnetically saturated in a 
maximum magnetic field of 12 x 10* A/m. The progressive substitu- 
tion of dysprosium for gadolium produced noteworthy changes in 
the shape of the magnetization curves and the bulk coercivity 
behavior. For Gd-rich alloys (x = 1.0, 0.8, 0.6), there were no 
discontinuities in the magnetization curves to a peak magnetizing 
field of 12 x 10* A/m; coercive forces in these alloys rose linearly 
from 120 A/m to 6000 A/m. The coercive force behavior reflects 
the increase in magnetic hardness with increasing Dy, and may also 
indicate that the bulk magnetocrystalline anisotropy of these alloys 
decreases with increasing Gd content. On the other hand, in Dy-rich 
alloys (x = 0.4, 0.2, 0.0) the coercive force was nearly constant at a 
value of 8400 A/m indicating that the magnetocrystalline anisotropy 
was independent of Gd content. 


4396 Magnetization, magnetostriction, and magnetocrystalline 
anisotropy in some R2Co:; compounds. Miller, A.E.; D’Silva, T. 
(Univ. of Notre Dame, IN). pp 85-94 of In Proceedings of the 12th 
rare earth research conference. Vol. I. Lundin, C.E. (ed.). Denver; 
Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1. 


The results of a study of the temperature dependence of the 
saturation magnetization, magnetocrystalline anisotropy and magne- 
tostriction of the ReCO,; compounds (R = Y, Tb, Dy, Ho, Er, Tm, 
and Lu) and the pseudobinary alloys Y/sub 2x/ Dy/sub 2(1-x)/Co17 
and Lu/sub 2x/ Tm/sub 2(1-x)/Coiz (where x = 1/3, 7/3) are 
reported. (GHT) 


4397 Magnetic ion-lattice interaction in RZn compounds. 
Morin, P. (CNRS, Grenoble, France); Waintal, A.; Luthi, B. pp 95- 
103 of In Proceedings of the 12th rare earth research conference. 
Vol. I. Lundin, C.E. (ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1. 

A detailed study of magnetic and elastic properties of ErZn 
and TmZn is presented. The main result is a quantitative explanation 
of the magnetic properties and of the temperature dependence of the 


elastic constants, proving a quadrupole-quadrupole interaction. 
(GHT) 


4398 Molecular field coefficients in rare-earth—3d transition 
metal composition. Burzo, E.; Lazar, D.P.; Valeanu, M. (Inst. for 
Atomic Physics, Bucharest). pp 104-112 of In Proceedings of the 
12th rare earth research conference. Vol. I. Lundin, C.E. (ed.). 
Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1. 
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The molecular field model was used to make a quantitative 
analysis of the magnetic behavior of RTx compounds. Although this 
model considers all the moments localized, it correctly describes the 
magnetic behavior of these systems, in spite of the simplifications 
used to consider a two sublattice Neel ferrimagnet. The use of the 
molecular field model is extended in order to consider the influence 
of the magnetic interactions on the cobalt or iron moments. (GHT) 


4399 Low temperature magnetoresistivity of Europium. Boyars- 
kii, L.A.; Dikovskii, V.Ya. (Inst. of Inorganic Chemistry, Novosi- 
birsk, USSR). pp 113-121 of In Proceedings of the 12th rare earth 
research conference. Vol. I. Lundin, C.E. (ed.). Denver; Univ. of 
Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1. 

Results of measurements of polycrstalline Europium magne- 
toresistivity in the antiferromagnetic state from 1.3 to 80K in mag- 
netic fields up to 20 kOe are reported. (GHT) 


4400 Effect of cubic crystal field on the magnetic anisotropy in 
HoAk. Sankar, S.G.; Malik, S.K.; Rao, V.U.S.; Wallace, W.E. 
(Univ. of Pittsburgh). pp 265-273 of In Proceedings of the 12th rare 
earth research conference. Vol. I. Lundin, C.E. (ed.). Denver; Univ. 
of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1. 

Calculations which explain the anisotropy behavior in cubic 
compounds using self-consistent methods are reported. The magne- 
tization value at 4.2°K, the easy direction of magnetization at low 
temperatures and its change at nearly 20°K for HoAlk predicted 
from the theoretical calculations have been recently confirmed by 
independently reported experimental results. (GHT) 


4401 Low temperature heat capacities of DyCoNi. Sankar, S.G.; 
Keller, D.A.; Craig, R.S. (Univ. of Pittsburgh). pp 284-290 of In 
Proceedings of the 12th rare earth research conference. Vol. I. 
Lundin, C.E. (ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1. 

The heat capacity behavior of the pseudobinary DyCoNi in 
the temperature range 4.2 to 300°K is reported. (GHT) 


4402 Interpretation of the mechanism of energy transfer from 
Bi* to Eu* in oxide glasses. Reisfeld, R. (Hebrew Univ., Jerusalem); 
Kalisky, Y.; Boehm, L.; Blanzat, B. pp 378-386 of In Proceedings of 
the 12th rare earth research conference. Vol. I. Lundin, C.E. (ed.). 
Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1. 

The Bi* ion, which can be populated via the 'So — *P, 
transition with oscillator strength of about 0.1, is a suitable donor of 
energy to the Eu* acceptor ion. Enhancement of *Do fluorescence 
of Eu* by two orders of magnitude was achieved as a result of such 
energy transfer. (GHT) 


4403 Massive short-range antiferromagnetism in mictomagnetic 
Cu—Mn alloys. Tustison, R.W.; Beck, P.A. (Univ. of Illinois, 
Urbana). Solid State Commun.; 20: No. 9, 841-845(1976). 

Cu-Mn alloys with 25 to 66 at. % Mn are mictomagnetic. The 
freezing temperature has a maximum at approximately 50 at. % Mn. 
The Curie constant, the unidirectional remanence after field-cooling 
to 4.2K and the susceptibility after zero-field cooling to 4.2K de- 
crease sharply with increasing Mn content. These results can be 
accounted for in terms of antiferromagnetic coupling between near- 
est neighbor Mn moments, which gives rise to increasingly massive 
short range antiferromagnetism as the Mn content increases. 


4404 (INEL-tr—19) Auger spectrometry and mass spectrometry 
of carbon monoxide chemisorption on polycrystalline molybdenum. 
Gillet, E.; Chiarena, J.C.; Gillet, M. Translated from Surf. Sci.; 54: 
601-616(1976). 24p. Dep. NTIS, PC A02/MF AO1. 

A combination of Auger spectrometry and mass spectrometry 
was employed to study CO chemisorption on polycrystalline Mo 
surfaces at room temperature. Five adsorption states were observed, 
and the binding parameters (E, n/sub 0/, tau/sub 0/) were calculat- 
ed for the three most important states. The results obtained by the 
two methods are in agreement, but the occurrence of electronic 
desorption in Auger experiments is pointed out. Contamination 
effects by carbon atoms in such studies were investigated by repeat- 
ed cycles of adsorption-desorption and a characteristic evolution of 
flash desorption peaks was observed. The results are discussed from 
this point of view, emphasizing the importance of control of the 
cleanliness of the adsorption surface by a sensitive means such as 
Auger spectrometry. 


MATERIALS 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 2047, 2059, 2060, 2083, 2286, 
2359, 2391, 2748, 3004, 3023, 3164, 3391, 3933, 4364 


4405 (AD-A—036570) Reactions and electrochemical kinetics 
of newly-generated metal surfaces. Final report, 1 July 1975—31 
August 1976. Beck, T.R. (Electrochemical Technology Corp., Seat- 
tle, Wash. (USA)). Nov 1976. Contract F44620-76-C-0001. 34p. 
NTIS PC A03/MF AOl1. 

Air Force flight vehicles must withstand increasingly com- 
plex environmental and operational regimes. Fundamental knowl- 
edge of the mechanisms of fatigue and fracture of flight structures is 
required. This research is related to the understanding of crack 
propagation, stress corrosion and corrosion fatigue in titanium and 
other metals. An electrochemical mass transport kinetic (MTK) 
model was previously formulated by the author to quantitatively 
describe the electrochemical events in a crack. It turned out that the 
model was not completely accurate because initial reactions on a 
newly-generated surface of titanium such as at the crack tip were not 
understood at that time. All electrochemical studies reported in the 
literature were for aged surfaces of titanium which had an oxide 
skin. The present work was done to fulfill the requirement of the 
model for quantitative data on new titanium surfaces and to develop 
a general understanding of the kinetics of the repassivation process. 
The MTK model is in process of revision to include titanium 
dissolution and formation of a salt film at the crack tip, based on the 
above experiments. Passivation kinetics of new surfaces of aluminum 
and zirconium were also determined. 


4406 (AD-A—039244) Effect of hydrogen content on embrittle- 
ment and stress corrosion susceptibility of Ti—8Al—1Mo—1V. Ricci, 
R.N. (Naval Air Development Center, Warminster, Pa. (USA). Air 
Vehicle Technology Dept.). 17 Nov 1972. 18p. (NADC—72205- 
VT). NTIS PC A02/MF AO1. 

The phase of this Independent Research Project dealt with 
the affect of cathodic charging on Ti—8Al—1Mo—1V alloy. This 
method is used as a comparison to the hydrogen absorption that 
occurs in the chemical processing of this alloy. Cantilever beam 
specimens were used in testing for K(I) - K(I)SCC values (stress 
intensity values). 


4407 (AED-CONF—77-037-001) PGr4: high temperature cor- 
rosion and carburization. Corrosion research with a view to practice. 
Schwenk, W. (Mannesmann-Forschungsinstitut G.m.b.H., Duisburg 
(Germany, F.R.)). 1977. 2p. (In German). (CONF-770363—1). Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

rom Symposium on preliminary results of the R and D 
program; Braunlage, F.R. Germany (27 Mar 1977). 

The electrochemical behaviour of austenitic Cr-Ni steels was 
determined independently of the heat treatment state in the corro- 
sion in salt melts and compared with ferritic Cr steels. The condi- 
tions for the grain boundary diffusion were clarified. (GSC) 


4408 Structure and composition of thick tarnish films on alpha- 
phase copper alloys. Gabel, H.; Beavers, J.A.; Woodhouse, J.B.; 
Pugh, E.N. (Univ. of Illinois, Urbana). Corrosion; 32: No. 6, 253- 
257(Jun 1976). 

Electron microprobe analysis, X-ray diffraction, and metallo- 
graphic studies have been carried out on thick tarnish films formed 
on a series of alpha-phase Cu-Zn, Cu-Al, and Cu-Ni alloys by 
exposure to an ammoniacal solution. The results established that the 
tarnish films consist of an inner layer of CuO and an outer layer of 
CuO, the latter being formed after long exposures. The microprobe 
data indicated that both oxides are essentially depleted with respect 
to the alloying elements, and appear to contain less copper than the 
stoichiometric values. These observations are consistent with the 
view that the Cu2O is formed by a dissolution-reprecipitation mecha- 
nism; however, the mechanism of CuO formation is not yet under- 
stood. 


4409 (BNL—23207) Electrochemical—Ellipsometric studies of 
oxide films formed on nickel during oxygen evolution. Lu, P.W.T.; 
Srinivasan, S. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1977. Contract EY-76-C-02-0016. 17p. (CONF-770531—10). Dep. 
NTIS, PC A02/MF AO1. 
From Meeting of the Electrochemical Society; Philadelphia, 
Pennsylvania, United States of America (USA) (8 May 1977). 
he time variation of current density at constant potentials 
for oxygen evolution on metals or alloys is one of the most difficult 
problems needing a solution in commercial water electrolyzers. The 
mechanism of this phenomenon on nickel electrodes was studied in 
IN KOH using ellipsometry to analyze the nature of anodic oxide 
films. Effects of electrochemical pretreatment of oxide films on the 
kinetics of the oxygen evolution reaction were investigated. Nickel 
oxide films, formed electrochemically at 1.5 V, are more active than 
untreated nickel for this reaction. The time variation of current 
density for oxygen evolution at potentials above 1.56 V is due to the 
gradual conversion of active sites, Ni** ions, on the film surface to 
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inert species, Ni** ions, for the oxygen evolution reaction. The 
electrocatalytic activities of aged electrodes are regained by “rejuve- 
nating” the electrodes at 1.5 V. The “rejuvenation” of aged oxide 
films is essentially attributed to the recovery of active sites on the 
very top layers of the films, rather than the diminution of the film 
thickness. The higher the electrolyte temperature the shorter the 
period of time required for approaching a stable current density. In 
addition, with increasing temperature, there is a more significant 
improvement of the electrocatalytic activity by “rejuvenation” on 
aged electrodes. Tafel plots for oxygen evolution on nickel preano- 
dized or “rejuvenated” at 1.5 V exhibit only one linear region with b 
= approximately 40 mV, while dual Tafel regions are observed on 
nickel prepolarized at 1.8 or 2.0 V: b = approximately 40 mV at low 
eta and b = approximately 170 mV at high eta. In comparison with 
the thickness of oxide films, the chemical identity of the very top 
layers of oxide films plays a more significant role in determining the 
kinetics of the oxygen evolution reaction. 


4410 (DP-MS—77-53) Factors controlling nitrate cracking of 
mild steel. Donovan, J.A. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). 1977. Contract EY-76-C- 
09-0001. 15p. (CONF-771010—4). Dep. NTIS, PC A02/MF AOI1. 

From Conference on environmental degradation of engineer- 
ing materials; Blacksburg, Virginia, USA (10 Oct 1977). 

Nitrite and hydroxide ions inhibit the growth of nitrate stress 
corrosion cracks in mild steel. Crack growth measurements showed 
that sufficient concentrations of nitrite and hydroxide ions can 
prevent crack growth; however, insufficient concentrations of these 
ions did not influence the Stage II growth rate or the threshold stress 
intensity, but extended the initiation time. Stage III growth was 
discontinuous. Oxide formed in the grain boundaries ahead of the 
crack tip and oxide dissolution (Stage II) and fracture (Stage III) are 
the proposed mechanisms of nitrate stress corrosion crack growth. 


4411 (EPRI-NP—524) High temperature properties of Zirca- 
loy—oxygen alloys. Mellinger, G.B.; Bates, J.L. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Mar 1977. Contract EY- 
76-C-06-1830. 218p. Dep. NTIS, PC A10/MF AOl1. 

The effect of oxygen on three properties of Zircaloy-4 clad- 
ding relevant to LOCA evaluation codes was determined. Thermal 
expansion, elastic moduli, and thermal diffusivity were measured 
over the range room temperature—1200°C (2192°F) and 0.7 to 28 
at.% oxygen. Thermal expansion and elastic moduli showed in- 
creases with oxygen concentration, while thermal diffusivity tended 
to decrease. Zircaloy-2 was examined over the same temperature 
range, but only to 5 at.% oxygen, differences in the properties 
between the two alloys were minor. The thermal emittance of 
Zircaloy-4 was measured in argon over the wavelength range 1.5 to 
2.5 ym on previously oxidized tubing and on surfaces in the process 
of oxidizing in unlimited steam. For the latter, a high emittance 
(approximately 0.9) was reached at an oxide thickness of about 100 
mg/dm?, and the tubing surface remained black and substoichiome- 
tric as oxidation continued at temperatures to 1200°C (2192°F). 


4412 (N—77-23238) Volatilization of oxides during oxidation of 
some superalloys at 1200 C. Zaplatynsky, I. (National Aeronautics 
and Space Administration, Cleveland, Ohio (USA). Lewis Research 
Center). Apr 1977. 18p. (NASA-TN-D—8462; E—8978). NTIS PC 
A02/MF AOl1. 

Volatilization of oxides during cyclic oxidation of commercial 
Nichrome, Inconel 750, Rene 41, Stellite 6B, and GE-1541 was 
studied at 1200 C in static air. Quantitative analysis of oxide vapor 
deposits revealed that oxides of tungsten, molybdenum, niobium, 
manganese, and chromium volatilized preferentially from the oxide 
scales. Aluminum and silicon were not detected in vapor deposits. 
For all the alloys except GE-1541, chromium was found to be the 
main metallic element in the oxide scales. 


4413 (N—77-23241) Oxidation and corrosion behavior of modi- 
fied-composition, low-chromium 304 stainless steel alloys. Stephens, 
J.R.; Barrett, C.A. (National Aeronautics and Space Administration, 
Cleveland, Ohio (USA). Lewis Research Center). May 1977. 35p. 
(NASA-TN-D—8459; E—8872). NTIS PC A03/MF AOI. 

The effects of substituting less strategic elements than Cr on 
the oxidation and corrosion resistance of AISI 304 stainless steel 
were investigated. Cyclic oxidation resistance was evaluated at 870 
C. Corrosion resistance was determined by exposure of specimens to 
a boiling copper-rich solution of copper sulfate and sulfuric acid. 
Alloy substitutes for Cr included Al, Mn, Mo, Si, Ti, V, Y, and 
misch metal. A level of about 12% Cr was the minimum amount of 
Cr required for adequate oxidation and corrosion resistance in the 
modified composition 304 stainless steels. This represents a Cr saving 
of at least 33%. Two alloys containing 12% Cr and 2% Al plus 2% 
Mo and 12% Cr plus 2.65% Si were identified as most promising for 
more detailed evaluation. 


4414 (ORNL/TM—6002) Status of tellurium—hastelloy N 
studies in molten fluoride salts. Keiser, J.R. (Oak Ridge National 
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Lab., Tenn. (USA)). Oct 1977. Contract W-7405-ENG-26. 28p. Dep. 
NTIS, PC A03/MF AO. 

Tellurium, which is a fission product in nuclear reactor fuels, 
can embrittle the surface grain boundaries of nickel-base structural 
materials. This report summarizes results of an experimental investi- 
gation conducted to understand the mechanism and to develop a 
means of controlling this embrittlement in the alloy Hastelloy N. 
The addition of a chromium telluride to salt can be used to provide 
small partial pressures of tellurium simulating a reactor environment 
where tellurium appears as a fission product. The intergranular 
embrittlement produced in Hastelloy N when exposed to this chro- 
mium telluride-salt mixture can be reduced by adding niobium to the 
Hastelloy N or by controlling the oxidation potential of the salt in 
the reducing range. 


4415 Influence of container material on character of corrosion 
products produced on austenitic stainless steels by hot concentrated 
sodium hydroxide. Barton, G.B. (Westinghouse Hanford Co., Rich- 
land, WA). Ser. Metall.; 11: No. 5, 391(May 1977). 

Comment is made on the marked effect of teflon container 
material on corrosion product character. (GHT) 


4416 Revision of the Ta—H phase diagram. Schober, T.; Carl, 
A. (Kernforschungsanlage, Juelich, Ger.). Scr. Metall.; 11: No. 5, 
397-400(May 1977). 

In the light of various accounts of “anomalies” in TaHbo.s 
alloys, a careful differential thermal analysis (DTA) study of the 
TaH system is reported. 


4417 Anodization constants for tantalum. Young, L. (Univ. of 
British Columbia, Vancouver, Canada). J. Electrochem. Soc.; 124: 
No. 4, 528-529(Apr 1977). 

It is common practice to use so-called ‘‘anodization constants” 
(in units of angstroms per volt) to predict the thickness of oxide 
which will be produced by anodizing at constant current until a 
chosen voltage is reached and then holding at this constant voltage 
for a fixed time. Thicknesses are computed for voltages from 10 to 
200 volts for constant-current anodization of Ta in dilute H2SO,. It is 
found that the film thickness is not linear in the voltage, and an 
explanation for this result is offered. 1 figure, 1 table. (RWR) 


4418 Electron microscopy study of the passivating layer on 
iron—nickel martensite. Chen, S.H.; Morris, J.W. Jr. (Univ. of Cali- 
fornia, Berkeley). Metall. Trans., A; 8: 19-26(Jan 1977). 

A passivating oxide layer is known to form rapidly on the 
surface of Fe or Fe alloys exposed to air at low temperature. The 
properties of this passivating layer largely control the low tempera- 
ture oxidation and corrosion properties of iron. It is hence important 
that the nature of this passivating layer be well understood. The 
work reported here principally involved a transmission electron 
microscopy examination of the thin oxide film formed on the surface 
of Fe-12Ni alloys on exposure to air at room temperature. Using 
high resolution microscopy the oxide particles of the film could be 
directly resolved and their structure and morphology characterized. 
The following conclusions were drawn from these characterization 
studies: (1) a passivating oxide layer (principally FesO,) forms spon- 
taneously on the surface of Fe-Ni alloys on exposure to air at room 
temperature; (2) the orientation relation between the oxide and the 
metal surface depends on surface orientation; the Bain relation is 
obeyed when the alloy surface is (100)/sub a/ while the Nishiyama- 
Wasserman relation is obeyed on other low index surfaces. This 
phonomenon is attributable to the need to accommodate the misfit 
strain between the oxide and the substrate; (3) the oxide layer 
consists of dispersed, small (approximately 20A) oriented particles 
rather than a continuous thin film; and (4) the size of the oxide 
particles and the density of their distribution is related to the crystal 
surface orientation and condition. 


4419 Stress corrosion cracking of alpha brass in a nontarnishing 
ammoniacal environment: fractography and chemical analysis. Pinch- 
back, T.R.; Clough, S.P.; Heldt, L.A. (Michigan Tech. Univ., 
Houghton). Metall. Trans., A; 7: 1241-1243(Aug 1976). 

Stress corrosion cracking of alpha brass in a nontarnishing 
ammoniacal solution is considered. (GHT) 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 4349, 5608, 5609, 5728, 5732 


4420 (AD-A—039192) Cooperative radiation effects simulation 
program. Semiannual progress report, 1 April—August 1976. Beach, 
L.A.; Steele, L.E. (Naval Research Lab., Washington, D.C. (USA)). 
Feb 1977. 73p. (NRL-MR—3456). NTIS PC A04/MF AOI1. 

The Cooperative Radiation Effects Simulation Program 
(CORES) is a collaborative effort of the Engineering Materials and 
Radiation Technology Divisions of the NRL Materials and General 
Sciences Area. The goal of the research is to provide the theoretical 
and experimental bases for understanding the mechanisms of void 
nucleation, as well as a theoretical insight into energy deposition 
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processes. In this the Van de Graaff and Cyclotron are used to 
simulate rapidly the radiation damage produced over long operating 
periods in reactor neutron environments. Progress for the period 1 
April—31 August 1976 includes the continuation of studies on the 
stability of Ni#A1 precipitates in nickel under **Ni* ion bombard- 
ment. Specimens examined by transmission electron microscopy 
after irradiation at different dose levels and dose rates showed a 
modification of the precipitate structure. The precipitate size distri- 
bution in the high level, high-dose-rate specimens decreased in size 
but increased in density. In the low-level, low-dose-rate specimens, 
the precipitates developed contrast features but retained their size 
distribution. In another study a computer program was developed to 
convert the size of an arbitrary projection of a polyhedral void to a 
characteristic edge length for the void. These edge lengths can be 
used to calculate void volumes from the correct formula for each 
void shape. The microstructure of cold-worked, high-purity nickel 
has been investigated following ion-simulated irradiation-induced 
creep with 22-MeV alpha particles. 


4421 (COO—2119-19) Experiments in high voltage electron mi- 
croscopy. Progress report, October 31, 1976—August 1977. Mitchell, 
T.E.; Hobbs, L.W.; Howitt, D.G.; Barnard, R.; Ro, H. (Case West- 
ern Reserve Univ., Cleveland, Ohio (USA). Dept. of Metallurgy and 
Materials Science). Jul 1977. Contract EY-76-S-02-2119. 14p. Dep. 
NTIS, PC A02/MF AO1. 

High voltage electron microscopy (HVEM) is being used to 
study the effects of irradiation on a variety of materials. The vacan- 
cies and interstitials produced by displacement can aggregate to 
form dislocation loops and voids, annihilate at sinks, or enhance 
various diffusion processes such as precipitation and recrystalliza- 
tion. Threshold displacement energies, E/sub d/, have been deter- 
mined for a number of fcc, bec and hcp metals and for various 
oxides. Ir, MgO, E/sub d/ is less along (100) than (110); also, E/sub 
d/ decreases with increasing temperature, possibly due to thermally 
activated escape of interstitials from recombination volumes or soft- 
ening of saddle points. The effects of electron irradiation on precipi- 
tation in Al—Cu, Al—Si and Ni—AI alloys have been investigated. 
Precipitation respectively of 6’, Si and y’ is enhanced and growth 
rates are explicable in terms of theories of radiation-enhanced diffu- 
sion, with D/sub rad/ ~ 10° cm? sec”. In oxides, damage gives 
rise to interstitial dislocation loop nucleation and growth in all cases, 
perfect [110] loops in MgO faulted basal and prismatic loops in 
AlOs. Quantitative analysis of loop growth rates in MgO gives a 
migration energy of 3.3 eV for anion vacancies. Other radiation 
effects include sublimation of MgO and decomposition of MgAloO, 
and Mg2SiO, into MgO plus other phases. 


4422 (ORNL—S5287, pp 355-363) Naval Research Laboratory. 
Steele, L.E. Jun 1977. 

In Mechanical properties test data for structural materials. 
Quarterly progress report for period ending April! 30, 1977. 

An investigation was conducted to evaluate fatigue crack 
propagation resistance of Type 308 weld metal and Type 304 plate 
irradiated in the EBR-II reactor to fast neutron fluence levels from 
3.6 to 4.6 x 107% n/cm? (greater than 0.1 MeV) at 482°C. The 
performance of welds produced by submerged arc and shielded 
metal arc processes were compared as well as the effect of irradia- 
tion on a second heat of Type 304 stainless steel. 


4423 (WARD-AD—3045-6) Theory of particle redistribution in 
an irradiation environment. Baron, M.; Chang, A.; Bleiberg, M.L. 
(Westinghouse Electric Corp., Madison, Pa. (USA). Advanced Re- 
actors Div.). Apr 1977. Contract EY-76-C-02-3045-024. 25p. . 

A new theory of particle redistribution in an irradiation 
environment is proposed based on the physical ideas of Nelson et al. 
The theory is a natural extension of the Lifshitz-Slyozov-Wagner 
approach to thermal coarsening. An equation governing the kinetic 
evolution of the particle size distribution is derived. It is solved for 
the equilibrium (i.e., displacement dose independent) distribution and 
together with the conservation of solute, provides a theoretical 
characterization of the equilibrium state. It is shown that due to 
solute resolution, the equilibrium state is characterized by the exis- 
tence of a maximum stable radius and an amount of solute in 
dynamic solution which is in excess of the equilibrium thermal 
concentration for the irradiation temperature. Explicit formulae are 
given for the shape of the universal equilibrium particle size distribu- 
tion, the maximum and average particle size at equilibrium, the 
excess amount of solute in dynamic solution and the concentration of 
particles per unit volume. The asymptotic form of the time depen- 
dent particle size distribution is discussed using the dynamic scaling 
hypothesis. The kinetic development of the maximum and average 
particle sizes are calculated based on dynamic scaling. Various 
special cases of the kinetic law governing the relaxation kinetics of 
the maximum (or average) particle size to their equilibrium values 
are discussed. Experimental data which are in excellent quantitative 
and qualitative agreement with theoretical predictions are presented. 
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4424 Sputtering of vanadium under 14.1 MeV neutron impact. 
Kaminsky, M.; Das, S.K. (Argonne National Lab., Ill. (USA)). J. 
Nucl. Mater.; 66: No. 3, 333-336(May 1977). 

Studies of 14.1 MeV neutron sputtering of cold-rolled and 
annealed niobium have been carried out previously. This paper 
extends the studies to cold-rolled vanadium structures with varying 
microstructures. The samples used were of polycrystalline vanadi- 
um, with surfaces intentionally kept rough to simulate surfaces likely 
to be found during fission reactor operation. Chunk emission was 
observed but only rough estimates of the size distribution were 
obtained. The chunk emission model of Guinan is discussed and 
extended to explain observations of chunk emission in vanadium. 


4425 Spatial variation of the damage energy and gas production 
in the experimental volume of a Li(D,n) neutron radiation damage 
facility. Alsmiller, R.G. Jr.; Barish, J. (Oak Ridge National Lab., 
TN). Nucl. Technol.; 33: No. 3, 318-321(May 1977). 

Calculated results are presented of the variation with position 
in the experimental volume of a Li(D,n) neutron radiation damage 
facility of the damage energy and helium and hydrogen production 
in copper and in niobium when this volume is partially filled with 
experimental samples. At a given position in the experimental 
volume for either copper or niobium, the ratio of the damaged 
energy with no absorber to the damaged energy with a 50-mm-thick 
iron absorber or a 100-mm-thick carbon absorber is never >3 and in 
most positions is <2. The neutron nonelastic cross-section data at 
the higher energies (>15 to 20 MeV) needed to carry out the 
transport calculations were obtained from the intranuclear-cascade 
model of nuclear reactions. 


4426 Heterogeneous void nucleation in irradiated materials, 
Bates, J.F. (Hanford Engineering Development Lab., Richland, 
WA). Scr. Metall.; 11: No. 4, 265-269(Apr 1977). 

The variables associated with heterogeneous nucleation of 
voids on second phase precipitate surfaces are considered and these 
variables are incorporated into a theory applicable to irradiated 
materials. 


4427 Dependence of irradiation creep on temperature and atom 
displacements in 20% cold worked type 316 stainless steel. Gilbert, 
E.R.; Bates, J.F. (Hanford Engineering Development Lab., Rich- 
land, Wash. (USA)). J. Nucl. Mater.; 65: No. 1, 204-209(Mar 1977). 

From International conference on measurement of irradiation- 
enhanced creep in nuclear materials; Petten, The Netherlands (5 - 6 
May 1976). 

Irradiation creep studies with pressurized tubes of 20% cold 
worked Type 316 stainless steel were conducted in the Second 
Experimental Breeder Reactor. These studies have shown that as 
atom displacement are extended above 5 dpa and temperatures are 
increased above 375°C, the irradiation induced creep rate increases 
with both increasing atom displacements and increasing temperature. 
The stress exponent for irradiation induced creep remained near 
unity. Irradiation induced effective creep strains up to 1.8% were 
observed without specimen failure. 


4428 Irradiation creep of stainless steel in bending. Marshall, J.; 
McSherry, A.J.; Patel, M.R.; Ring, P.J.; Appleby, W.K. (General 
Electric Co., Sunnyvale, Calif. (USA). Breeder Reactor Dept.). J. 
Nucl. Mater.; 65: No. 1, 230-237(Mar 1977). 

From International conference on measurement of irradiation- 
enhanced creep in nuclear materials; Petten, The Netherlands (5 - 6 
May 1976). 

The development is described of a test to measure irradiation 
enhanced creep in bending of 20% cold-worked Type-316 stainless 
steel. The test will be irradiated in the experimental fast reactor 
EBR-II. The rationale used in design selection is described. The 
selected beam designs, the supportive tests in other stress states and 
the measurement techniques are described in detail. 


4429 Depth distribution of self-ion damage in nickel. Narayan, 
J.; Oen, O.S. (Oak Ridge National Lab., Tenn. (USA)). J. Nucl. 
Mater.; 66: No. 1, . 158-162(1977). 

The depth distribution of displacement damage produced by 4 
MeV Ni ions in nickel single crystals has been studied by a transmis- 
sion electron microscope technique. The experimental damage pro- 
files have been compared with the calculated damage energy versus 
depth curves using the E-DEP-1 computer code of Manning and 
Mueller. The calculated damage peak is 16% too near the surface 
using the theoretical value of the electronic stopping parameter, 
k=0.162, of Lindhard, Scharff and Schioett. Good agreement is 
obtained for a reduced value of k=0.126. The energy deposition 
tables of Brice underestimate the experimentally observed peak 
depth by 5%. 


4430 Implantation profiles and sputtering studied by detecting 
the optical radiation from sputtered particles during ion bombardment. 
Emmoth, B.; Braun, M.; Palenius, H.P. (Research Institute for 
Physics, Stockholm, Sweden). J. Nucl. Mater.; 63: 482-486(Dec 
1976). 
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From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

A method of sputter-etching and simultaneous registration of 
the emitted light is used to obtain depth profiles of implanted Li 
atoms. Measured mean penetration depths (Rsub(p)) and straggling 
values (ARsub(p)) for implanted Li into Ag, V, Si and Al are 
reported. It is found e.g. for 10 keV Li* into V: Rsub(p)=400+-30 
A and ARsub(p)= 250+ -30 A. Known implanted profiles are used as 
a scale of depth to determine sputtering yields of keV He* ions. 
With this new method the sputtering yield of 40 keV He* ions 
bombarding Ag was found to be 0.095 +-0.020. Sputtering through a 
thin film is also used to determine sputtering yields. A remarkable 
increase in the light intensity from excited Ag I atoms is observed 
during sputtering through the interface between an Ag film and the 
underlying Al substrate. This is found to be due to a change in the 
excitation mechanism. Continuous features in the observed emission 
spectrum have in a few cases been identified as originating from 
deexcitation radiation of molecules formed in the sputtering process. 


4431 Radiation blistering of Nb implanted sequentially with 
helium ions of different energies (3-500 keV). Guseva, M.I.; Gusev, 
V.; Krasulin, U.L.; Martynenko, Yu.V. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
Ehnergii); Das, S.K.; Kaminsky, M. (Argonne National Lab., Ill. 
(USA)). J. Nucl. Mater.; 63: 245-252(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

Cold rolled, polycrystalline niobium samples were irradiated 
at room temperature with *He* ions sequentially at 14 different 
energies over an energy range from 3-500 keV. The dose for each 
energy was chosen to give an approximately uniform concentration 
of helium between the implant depths corresponding to 3 keV and 
500 keV. In one set of experiments the irradiations were started at 
the Kurchatov Institute with 3-keV *He* ions and extended up to 80 
keV in several steps. Subsequently, the same target area was irradiat- 
ed with *He* ions at Argonne National Laboratory (ANL) starting 
at 100 keV and increased to 500 keV in steps of 50 keV. Another set 
of irradiations was started at ANL with 500-keV ‘He* ions and 
continued with ion energies decreasing to 100 keV. Subsequently, 
the same area was irradiated at the Kurchatov Institut starting at 80 
keV and continued with ion energies decreasing to 3 keV. Both sets 
of irradiations were completed for two different total doses, 0.5 C 
cm”? and 1.0C cm~* 


4432 Stress distribution in helium-ion implantations. Hall, B.O. 
(Argonne National Lab., Ill. (USA)). J. Nucl. Mater.; 63: 285- 
291(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

The stress introduced into a material in a monoenergetic 
helium-ion implantation is calculated for a ion beam with a gaussian 
intensity distribution. An effective beam spot of the order of several 
millimeters was chosen as typical of blistering experiments. The 
sample is assumed to be semi-infinite and isotropic. The ion distribu- 
tion is cylindrically symmetric with a gaussian depth profile. The 
parameters defining the distribution are consistent with incident ion 
energies of approximately 40 and approximately 400 keV in both 
nickel and niobium. The volume expansion caused by the implanted 
ions is assumed to be proportional to the local helium concentration; 
the validity of this assumption is discussed. The maximum shear 
stress is calculated as a function of depth, and the volume expansion 
per helium atom required to produce plastic deformation at the 
experimentally observed critical doses in niobium is found to be of 
the order of half an atomic volume. 


4433 Recent neutron sputtering results and the status of neutron 
sputtering. Harling, O.K.; Thomas, M.T.; Brodzinski, R.L.; Ranci- 
telli, L.A. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). J. Nucl. Mater.; 63: 422-428(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

Extensive (d,t) and (d,Be) fast neutron sputtering results ob- 
tained by Batelle-Northwest are summarized for Nb and Au. The 
measured sputtering ratios are in the range of 10-5 atoms/fast 
neutron. These results are compared to other available experimental 
results and to theoretical estimates. Some implications of fast neutron 
sputtering for future reactors are summarized. 


4434 Neutron sputtering yields from Nb, Au and Co. Jenkins, 
L.H.; Smith, G.J.; Wendelken, J.F.; Saltmarsh, M.J. (Oak Ridge 
National Lab., Tenn. (USA)). J. Nucl. Mater.; 63: 438-442(Dec 1976). 

From 2. international conference on surface effects in con- 
Ie. fusion devices; San Francisco, California, USA (16 - 20 Feb 
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Employing a neutron source based on the *Be(d,n) reaction, 
high energy neutron sputtering yields have been determined for Nb, 
Au and Co. Two experiments have been conducted. In the first, 
graphite catcher foils were used, and in the second, polished Si 
wafers. From data collected in the first experiment the neutron 
sputtering yields of Nb, Au and Co were determined to be in the 
range of 1075 to 10~‘ particles per incident neutron. Examination of 
the collector foils from the second experiment did not show any 
evidence of large particle (> 1 pm) ejection from the Nb targets. 


4435 Influence of temperature on the blister behavior of vanadi- 
um and binary V-Ti-alloys during 200-and 2000-keV helium irradia- 
tion. Kaletta, D. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Inst. fuer Material- und Festkoerperforschung). J. Nucl. 
Mater.; 63: 347-355(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

The formation and growth of gas bubbles is one of the major 
problems for the integrity of the first wall in a fusion reactor. The 
helium-induced surface damage as well as the helium-induced bulk 
damage beneath the surface has been investigated by scanning and 
transmission electron microscopy techniques. Samples of vanadium, 
V-3 wt.%-Ti and V-20 wt.%-Ti were implanted with 200-keV and 
2000-keV helium ions at temperatures between 450 and 700° C to 
fluences above the threshold dose for blistering (2 X 10'7 He*/cm?). 
The dependence of surface damage phenomena of blistering, exfolia- 
tion and perforation on dose, temperature, ion energy and yield 
strength is discussed. The results can be explained by the helium 
behavior in the bulk. This behavior is found to be characterized by 
the formation of large ~ bubbles grown by a coalescence process 
and by the formation of small helium clusters at high dose implanta- 
tion. 


4436 Characteristics of 15 MeV and fission neutron damage in 
niobium. Narayan, J.; Ohr, S.M. (Oak Ridge National Lab., Tenn. 
(USA)). J. Nucl. Mater.; 63: 454-459(Dec 1976). 

From 2. international conference on surface effects in con- 
oe. fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

Displacement damage by 15 MeV (d-Be source) and fission 
neutrons at 30° C in high purity niobium single crystals has been 
studied by transmission electron microscopy. The fluence of the 15 
MeV neutrons was 1.8 X 1017 n/cm? and the fluence of the fission 
neutrons (5 X 10’? n/cm?) was chosen so that samples from both 
types of irradiations had approximately the same damage energy. In 
both 15 MeV and fission neutron irradiated specimens, the loops 
were observed to be about 2/3 interstitial and 1/3 vacancy type. The 
analysis of Burgers vectors of the dislocation loops showed that 
more than 2/3 of the loops were perfect a/2<111> and that the rest 
were a/2<110> faulted. It is concluded that at equal damage 
energies, the detailed nature of the damage is the same for 15 MeV 
and fission neutron irradiated niobium. 


4437 Enhanced hydrogen trapping due to He ion damage. Pi- 
craux, S.T. (Sandia Labs., Albuquerque, N.Mex. (USA)); Boettiger, 
J.; Rud, N. (Aarhus Univ. (Denmark)). J. Nucl. Mater.; 63: 110- 
114(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

Single crystals and rolled foil of Mo with and without preda- 
mage by 11 or 18 keV ‘He at room temperature have been injected 
with 8 or 16 keV H and D isotopes. The H depth profiles and the 
total D retention were measured by nuclear micronalysis techniques. 
A strong enhancement in the trapping of hydrogen isotopes after He 
predamage over Mo without predamage is observed and the H depth 
profiles scale with the He ion energy. Cold work increases the D 
trapping in the absence of He damage but after 3 x 10'* He/cm? 
predamage little difference remains in the total trapping for single 
crystals and rolled foil. The release of the D upon annealing due to 
detrapping occurs primarily between 100 and 450°C. A similar 
fractional reduction in trapping is observed for elevated temperature 
D injection as is found in the anneal to corresponding temperatures 
of room temperature injected samples. 


4438 Facies of ion bombarded surfaces. Primak, W. (Argonne 
National Lab., Ill. (USA)). J. Nucl. Mater.; 63: 313-316(Dec 1976). 

From 2. international conference on surface effects in con- 
—_ fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

Observations made in the optical examination of a variety of 
brittle materials subjected to bombardment by 140 keV protons, 
deuterons, and helium ions are summarized. Among the materials 
studied were commercial glasses, carbides, oxides, silicon nitride, 
titanium boride, and carbon. In most cases, when swelling occurred, 
it was by the introduction of porosity. The radiation blistering 
appeared to take place by fracturing in the porous layer under 
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surface stress rather than by plastic deformation under the gas 
pressure of segregated implanted gas. 


4439 Neutron damage calculations in Cu, Nb and Au to 32 MeV: 
application to sputtering and deuteron-breakup neutron sources. Ro- 
berto, J.B.; Robinson, M.T.; Fu, C.Y. (Oak Ridge National Lab., 
Tenn. (USA). J. Nucl. Mater.; 63: 460-465(Dec 1976). 

om 2. international conference on surface effects in con- 
10. fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

Primary recoil distributions and specific damage energies 
have been computed for high energy deuteron-breakup neutrons in 
Cu, Nb and Au. The calculations are based on theoretical neutron 
cross sections, and consider in particular a d-Be spectrum broadly 
peaked at 15 MeV with some neutrons above 30 MeV. The theoreti- 
cal results are similar to corresponding calculations for monoenerge- 
tic 15-MeV neutrons, and are in good agreement with range mea- 
surements of (n, 2n) recoils generated by high energy d-Be neutrons 
in Nb and Au. The calculations are also consistent with recent d-Be 
neutron sputtering experiments in Nb and Au and demonstrate the 
usefulness of deuteron-breakup neutron sources for simulating fusion 
neutron effects. 


4440 Dose rate and temperature effects on blistering phenomena 
in helium bombarded niobium. St-Jacques, R.G.; Martel, J.G.; Ter- 
reault, B.; Veilleux, G. (Quebec Univ., Varennes (Canada). Energy 
Research Centre). J. Nucl. Mater.; 63: 262-265(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

’ Blistering of niobium under bombardment with 5 to 15 keV 
He ions has been investigated. At these energies there is only one 
generation of blisters, which are sputtered and give way to a 
microrelief. A high dose rate of 3-5 mA/cm? has been used to find 
the energy and temperature dependance of the blistering cut-off 
effect. At 20°C this cut-off dose increases from about 1 to 3 C/cm? 
when the energy is increased from 5 to 15 keV. The temperature 
effect has been investigated with 10 keV ions. The cut-off dose 
decreased to about 0.2 C/cm? at 700°C. Since in a fusion device, the 
dose rate may be much smaller than the one used above, the dose 
rate effect has been investigated. With a dose rate reduced to 0.05 
mA/cm? the critical dose for blistering and the cut-off dose have not 
been found to vary by any large amount. 


4441 Correlation between blister skin thickness, the maximum 
in the damage-energy distribution, and projected ranges of helium ions 
in Nb for the energy range 10-1500 keV. St-Jacques, R.G.; Martel, 
J.G.; Terreault, B.; Veilleux, G. (Quebec Univ., Varennes (Canada). 
Energy Research ’ Centre); Das, S.K.; Kaminsky, M.; Fenske, G. 
(Argonne National Lab., Ill. (USA)). J. Nucl. Mater.; 63: 273- 
279(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

The skin thickness of blisters formed on polycrystalline nio- 
bium under irradiation at room temperature by *He* at energies of 
15 to 80 keV have been measured. Similar measurements were 
conducted for 10-keV ‘He* irradiation at 500° C to increase blister 
exfoliation, and thereby allow examination of a larger number of 
blister skins. For energies less than 100 keV the skin thicknesses are 
compared with both the projected range and the damage-energy 
distributions constructed from moments interpolated from 
Winterbon’'s tabulated values. The projected ranges and damage- 
energy distributions have also been computed with a Monte-Carlo 
program. For energies greater than 100 keV the projected ranges of 
*He* in Nb were calculated using either Brice’s formalism or the 
one given by Schioett. Thicknesses of blister skins for 60 and 80-keV 
irradiations, and those reported earlier for 100 to 1500-keV irradia- 
tions correlate well with calculated projected ranges. For irradiation 
energies less than 60 keV the measured thicknesses are greater than 
the calculated ranges. 


4442 Measurement of the depth distribution of light impurities 
in first-wall materials: He in Nb. Terreault, B.; Martel, J.G.; St- 
Jacques, R.G.; Veilleux, G. (Quebec Univ., Varennes (Canada). 
Energy Research Centre); L’Ecuyer, J.; Brassard, C.; Cardinal, C.; 
Deschenes, L.; Labrie, J.P. (Montreal Univ., Quebec (Canada). Lab. 
de Physique Nucleaire). J. Nucl. Mater.; 63: 106-109(Dec 1976). 

From 2. international conference on surface effects in con- 
—_ fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

The concentrations and depth profiles of implanted helium in 
niobium have been measured by a method demonstrated previously 
with hydrogen and lithium in copper. The three targets, bombarded 
at room temperature with 10 keV He* at doses of 0.01, 0.16 and 0.98 
C/cm?, were respectively: unblistered; covered with circular blisters; 
and marked with ‘microrelief’, without blisters. The corresponding 
doses retained in the metal were 0.0076, 0.039 and 0.052 C/cm? (i.e. 
approximately 3 x 107? He atoms/cm*) with a 10% normalization 
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uncertainly. The profile shapes did not change much: in particular as 
the dose increased, an accumulation near the surface, which is 
receding by erosion (sputtering, blistering), was not observed. These 
results show that a mechanism of helium loss starts operating at a 
dose < =0.16 C/cm%, i.e. before the bursting of blisters (if they burst 
at all), and it is most effective near the surface. 


4443 In-situ observations of ion implanted surfaces. Thomas, 
G.J.; Bauer, W. (Sandia Labs., Livermore, Calif. (USA)). J. Nucl. 
Mater.; 63: 280-284(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

, A scanning electron microscope facility is described which 
enables direct observations of sample surfaces during implantation. 
This technique enables measurements of the growth rates of surface 
features caused by He implantation of metals. Results from 300 keV 
He* implantation of Ti samples indicate that exfoliation or flaking of 
the sample surface is a distinctly different process from blistering, 
and proceeds at radically different rates. In addition, it was observed 
that exfoliation could be significantly reduced by cold-working. 


4444 Fusion neutron induced radioactive emissions from sur- 
faces. Thomas, M.T.; Harling, O.K.; Brodzinski, R.L.; Rancitelli, 
L.A. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). J. 
Nucl. Mater.; 63: 448-453(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

Neutron induced direct nuclear recoil sputtering ratios have 
been measured for a variety of 14.8 MeV (d, t) neutron induced 
reactions in Nb, Mo, V, and 316 SS. Absolute recoil sputtering ratios 
for forward and backward sputtering are reported. Forward sputter- 
ing ratios are typically in the range of 10~°- 10-7 recoil atoms per (d, 
t) neutron while backward sputtering ratios are usually several 
orders of magnitude lower. Some of the implications of radioactive 
particle ejection in the first wall region of fusion reactors are 
discussed. It is shown that radioactivity ejected into the fusion 
reactor coolant channels by direct nuclear recoil and by lattice 
dynamic neutron sputtering, may have a significant effect on the 
design and maintenance of fusion reactors. 


4445 Low-energy helium implantation of aluminium. Wilson, 
K.L.; Thomas, G.J. (Sandia Labs., Livermore, Calif. (USA)). J. 
Nucl. Mater.; 63: 266-272(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

A series of 20 keV He* implantations was conducted on well- 
annealed MARZ grade aluminum at fluxes of 6 X 10" and 8 X 10% 
He*/cm? sec. Three distinct, temperature dependent He release 
mechanisms were found by He re-emission measurements during 
implantation, and by subsequent SEM and TEM investigations. At 
0.08 of the melting temperature (Tsub(m)) gas re-emission rose 
smoothly after a critical dose of 3 X 10’? He*/cm?, with extensive 
blistering. The intermediate temperature range (approximately 0.3 
Tsub(m)) was characterized by repeated flake exfoliation and bursts 
of He after a dose of 3 X 10’? He*/cm?*. Rapid He evolution, with 
hole formation, was found above 0.7 Tsub(m). No significant differ- 
ences in either gas re-emission or surface deformation were found 
between the two fluxes employed. 


4446 Depth profiling of implanted *He in solids by nuclear 
reaction and Rutherford backscattering. Roth, J.; Behrisch, R.; Eck- 
stein, W.; Scherzer, B.M.U. (Max-Planck-Institut fuer Plasmaphysik, 
Munich). pp 47-54 of In Ion beam surface layer analysis. Vol. 1. 
Meyer, O.; Linker, G.; Kappeler, F. (eds.). New York; Plenum 
Publishing Corp. (1976). 

Depth profiles of *He-ions implanted into a niobium single 
crystal have been measured by the *He(d, a)H nuclear reaction and 
by Rutherford backscattering (RBS) of deuterons assuming Bragg’s 
rule of additivity of stopping cross sections for niobium and helium. 
The two profiles are obtained simultaneously using a primary beam 
of 500 keV deuterons and measuring the energy distributions of 
emitted a-particles and backscattered deuterons. The *He profiles 
obtained by both methods agree in their general shape, that obtained 
by the nuclear reaction method being broader and lower than the 
one obtained by RBS. Some possible reasons for the disagreement 
are discussed. 


4447 Observation of multiple-layer loops in nickel base alloys 
under ion bombardment. Chen, L.J.; Ardell, A.J. (Univ. of California, 
Los Angeles). Phys. Status Solidi (a); 34: 679-690(1976). 
Multiple-layer dislocation loops of varied character were 
observed and analyzed in pure nickel and Ni-base alloy solid solu- 
tions (Ni-Al, Ni-Ti and Ni-Cr) under proton and nitrogen ion irradia- 
tion at elevated temperatures (350 to 550°C) and generally low doses 
(up to approximately 6 dpa). The double and triple layer faulted 
loops observed were most frequently interstitial edge loops lying on 
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{111] with Burgers vectors of the type '/3 <111>. Unfaulted triple- 
layer loops were also observed and analyzed to be perfect prismatic 
loops, each loop having a different '/2 <110> type Burgers vector 
inclined to the [111] loop planes. A small fraction of the loops 
consisted of '/3 <111> interstitial edge loops with vacancy-type 
secondary loops. The results are discussed in light of recent theoreti- 
cal considerations on loop nucleation and growth. It is concluded 
that impurity enhanced nucleation is the dominant mechanism of 
multiple loop nucleation. 


CERAMICS, CERMETS, AND REFRACTORIES 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 3024, 4073 


4448 (PB—266665) Development of ‘cemented alloy carbides’ 
for hard rock boring. Final report 1 Oct 1974—31 Dec 1976. Green, 
J.A.S.; Venables, J.D.; Viswanadham, R.K.; Precht, W. (Martin 
Marietta Labs., Baltimore, Md. (USA)). Dec 1976. 33p. (MML- 
TR—76-100c). NTIS PC A03/MF AOl. 

Results are presented on the potential use of ordered alloy 
carbides in developing superior cutting-tool materials for rock- 
boring applications. The first phase of the program focused on 
selection of an extremely promising ordered alloy carbide, (Ti, V)C, 
and on optimization of processing techniques to develop cermets 
with good microstructure by incorporating this carbide in a nickel 
binder. The second phase of the program was the development of a 
new simplified test procedure to quickly compare the relative merits 
of various cermet systems for both high hardness and good crack 
resistance. This procedure indicated that in situ binder hardness is an 
extremely important parameter in controlling the mechanical proper- 
ties of cermets. Accordingly, an approach similar to that used in 
superalloy technology was attempted to harden the Ni matrix by 
alloying additions, specifically Mo. These efforts have yielded a 
cemented carbide, (0.5 Ti, 0.5 V)C+ (0.62 Ni, 0.38 Mo), that 
compares favorably to commercial WC + Co cermets. 


4449 (UCRL—79345) Hydrodynamic modeling and explosive 
compaction of ceramics. Hoenig, C.; Holt, A.; Finger, M.; Kuhl, W. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 1 
Sep 1977. Contract W-7405-ENG-48. 15p. (CONF-770938—1). Dep. 
NTIS, PC A02/MF AOl1. 

From 6. international conference on high energy rate fabrica- 
tion; Essen, F.R. Germany (9 Sep 1977). 

High-density ceramics with high-strength microstructure 
were achieved by explosive compaction. Well-characterized AlzOs, 
AIN, and boron powders were explosively compacted in both cylin- 
drical and flat plate geometries. In cylindrical geometries compacted 
densities between 91 and 98 percent of theoretical were achieved. 
Microhardness measurements indicated that the strength and integri- 
ty of the microstructure were comparable to conventionally fabricat- 
ed ceramics, even though all samples with densities greater than 90 
percent theoretical contained macrocracks. Fractured surfaces eval- 
uated by SEM showed evidence of boundary melting. Equation of 
state data for porous AleOs were used to calculate the irreversible 
work done on the sample as a function of pressure. This was 
expressed as a percentage of the total sample which could be melted. 
Calculations show that very little melting can be expected in samples 
shocked to less than 3 GPa. Significant melting and grain boundary 
fusion can be expected in samples shocked to pressures greater than 
8 GPa. Hydrodynamic modeling of right cylinder compaction with 
detonation at one end was attempted by using a two-dimensional 
computer code. The complications of this analysis led to experiments 
using plane shock waves. Flat-plate compaction assemblies were 
designed and analyzed by 2-D hydrodynamic codes. The use of 
porous shock attenuators was evaluated. Experiments were per- 
formed on aluminum oxide powders in plane wave geometry. Mi- 
crostructure evaluations were made as a function of location in the 
flat plate samples. 11 figures, 1 table. 


4450 Reproducible fabrication of PuO, fuel. Smith, P.K.; Bick- 
ford, D.F.; Rankin, D.T. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC). Mater. Res. Bull.; 12: No. 6, 589-597(Jun 1977). 

PuO, fuel pellets with stable microstructures at 80 to 90 
percent theoretical density for use at temperatures up to 1400°C can 
be fabricated by a granulation and hot pressing process. Three 
interdependent factors which must be controlled for reproducible 
fabrication of microstructure and density to +-0.5 percent are: 
particle size and morphology of plutonium oxalate precipitate, parti- 
cle size of calcined PuO2 powder after ball milling, and temperature 
at which granules made from milled powder are presintered prior to 
hot pressing. Relationships are presented between each of these 
factors and their effect on the density and integrity of the fuel form. 
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4451 Thermal-shock-resistant ceramic composite. Rossi, R.C.; 
Carnahan, R.D. US Patent 4,007,049. 8 Feb 1977. Filed date 6 Aug 
1968. 3p. 

A ceramic material characterized by a high degree of resis- 
tance to failure by thermal fracture is presented. It comprises a 
composite of a refractory oxide and flaked boron nitride. The boron 
nitride flakes are incorporated into a refractory oxide matrix as an 
inert, nonreactive, uniform dispersed phase in proportions sufficient 
to provide the oxide composite with an increased resistance to 
thermal shock. 


4452 Ammonia as a sintering aid for UO2. Radford, K.C.; Pope, 
J.M. (Westinghouse Research Labs., Pittsburgh). Am. Ceram. Soc. 
Bull.; 56: No. 2, 197-200(Feb 1977). 

Ammonia is a sintering aid for UO: pellets. The enhancement 
in densification using NHs atmospheres includes a reduction in 
sintering temperatures and a substantial increase in grain size. A 
redistribution and increase in size of the porosity occurs. Calcining 
UO, precursors (such as ammonium diuranate) in NHs results in a 
more active powder which produces a larger grain size in sintered 
structures than does calcining in hydrogen. Small additions of am- 
monium salts also result in similar enhancements in grain size. 


4453 In situ deposition of metal coatings. Morgan, C.S. (Oak 
Ridge National Lab., TN). Thin Solid Films; 39: 305-311(1976). 

From International conference on metallurgical coatings; San 
Francisco, CA, USA (5 Apr 1976). 

Ceramic powder particles were metal coated by in situ depos- 
tition from decomposable compounds. The ceramic powder and a 
decomposable metal compound were mixed by tumbling and then 
heat treated in argon or in hydrogen to deposit the metal. Cermets 
with continuous metal matrices were obtained by hot pressing metal- 
coated powders or by in situ decomposition to form the metal during 
hot pressing. Tungsten-coated Eu2zOs powders were obtained by 
thermal decomposition of W(CO). or by hydrogen reduction of 
WOs. Europia-tantalum cermets were made by decomposition of 
tantalum hydride during hot pressing. Particles of Eu2Os were 
coated with rhenium by decomposition of ReCls or ReO/sub x/ and 
with molybdenum from the oxide. Cobalt and platinum coatings 
were deposited on ZrOQ2-Y2O;3 particles by decomposition of the 
chlorides. The uniformity of metal deposition depends on the mixing 
and on the particle size of the decomposable compound. The concur- 
rent chemical reaction appears to enhance distribution of the metal 
by surface diffusion during the heat treatment that results in deposi- 
tion. The extent of adherence or chemical bonding can be varied 
through the rate of deposition. 


4454 Reduction of blue tungsten oxide. Wilken, T. (Univ. of 
Illinois, Urbana); Wert, C.; Woodhouse, J.; Morcom, W. pp Up of In 
Modern developments in powder metallurgy. Hausner, H.H.; Tau- 
benblat, P.W. (eds.). Princeton, NJ; Metal Powder Industries Feder- 
ation and the American Powder Metallurgy Institute (1975). 

A significant portion of commercial tungsten is produced by 
hydrogen reduction of oxides. Although several modes of reduction 
are possible, hydrogen reduction is used where high purity tungsten 
is required and where the addition of other elements or compounds 
is desired for modification of the metal, as is done for filaments in the 
lamp industry. Although several investigations of the reduction of 
oxides have been reported (1 to 5), few principles have been devel- 
oped which can aid in assessment of current commercial practice. 
The reduction process was examined under conditions approximat- 
ing commercial practice. The specific objectives were to determine 
the effects of dopants, of water vapor in the reducing atmosphere, 
and of reduction temperature upon: (1) the rate of the reaction by 
which blue tungsten oxide is reduced to tungsten metal, (2) the 
intermediate oxides associated with reduction, and (3) the morphol- 
ogy of the resulting tungsten powder. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 3934, 4073 


4455 (CONF-770821—1) a<100> dislocation loops in MgO. 
Narayan, J.; Ohr, S.M. (Oak Ridge National Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 2p. Dep. NTIS, PC A02/MF AOI. 
se From EMSA meeting; Boston, Massachusetts, USA (Aug 
1977). 

Dislocation loops having %/2 <110> Burgers vectors on 
(110) planes introduced by plastic deformation and subsequent an- 
nealing of MgO have been studied in the past using transmission 
electron microscopy. Recently it was reported that high temperature 
electrical conduction for a long period of time (greater than or equal 
to 100 hrs.) induced a thermal breakdown in MgO crystals. Trans- 
mission electron microscope investigation of these samples, just 
before the thermal breakdown revealed the presence of a type of 
loop not previously observed in this material with a <100> Burgers 
vector lying in (100) planes. 
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4456 Interstitial phases. Bowman, A.L.; Krikorian, N.H. (Los 
Alamos Scientific Lab., NM). pp 253-292 of In Solid state chemistry. 
Vol. 3. Hannay, N.B. (ed.). New York; Plenum Publishing Corp. 
(1976). 

An interstitial phase is defined here as any phase that has an 
interstitial structure. This includes most of the hydrides, carbides, 
and nitrides of the transition metals (groups three through eight), as 
well as the solutions of H, C, and N in these metals. The crystal 
structures of these phases may be described generally on the basis of 
a close-packed metal sublattice, with the nonmetal atoms occupying 
interstitial positions (holes). These phases typically have wide ranges 
of homogeneity, resulting from partial filling of the available intersti- 
tial holes. The vacancies may be either ordered or random, with the 
possibility of an order-disorder transformation. The physical proper- 
ties of these phases are generally similar to those of the pure metals, 
but with much higher hardnesses and melting points. This is consis- 
tent with recent theories of bonding in interstitial phases, which 
show metal-metal interactions similar to those in the metals coupled 
with strong, partly covalent, metal-nonmetal bonds. The significance 
of the metal-nonmetal bond is apparent from the strong dependence 
on composition of many of the properties of the interstitial phases. 


4457 High temperature stability of GdB.. Blanks, J.H.; Spear, 
K.E. (Pennsylvania State Univ., University Park). pp 291-299 of In 
Proceedings of the 12th rare earth research conference. Vol. I. 
Lundin, C.E. (ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1. 

Investigations related to the gadolinium diboride phase and its 
limited stability with respect to decomposition to its neighboring 
phases are reported. (GHT) 


4458 Phase relations and the thermal transformations of rare 
earth dicarbide solid solutions. Adachi, G.; Tonomura, F.; Shiokawa, 
J. (Osaka Univ.). pp 512-521 of In Proceedings of the 12th rare earth 
research conference. Vol. I. Lundin, C.E. (ed.). Denver; Univ. of 
Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1. 

Measurement of the heat of transformation was carried out 
for more than 35 solid solutions as well as eight pure dicarbides using 
DTA and estimating the value of the strain energy. The reason fcc 
phases are formed in some solid solutions is discussed. (GHT) 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 4449, 4665 


4459 (N—77-19208) A directionally solidified iron—chromium 
aluminum—tantalum carbide eutectic alloy. Harf, F.H. (National 
Aeronautics and Space Administration, Cleveland, Ohio (USA). 
Lewis Research Center). Mar 1977. 19p. (NASA-TM-X—3434; E— 
8890). NTIS PC A02/MF AOl1. 

A eutectic alloy, Fe—13.6Cr—3.7Al+9TaC, was directional- 
ly solidified in a high gradient furnace, producing a microstructure 
of aligned TaC fibers in an oxidation resistant alpha-iron matrix. 
Tensile and stress rupture properties, thermal cycling resistance, and 
microstructures were evaluated. The alloy displays at 1000 C an 
ultimate tensile strength of 58 MPa and a 100-hour rupture life at a 
stress of 21 MPa. Thermal cycling to 1100 C induces faceting in the 
TaC fibers. Tensile and stress rupture tests of directionally solidified, 
as cast, and oxide dispersion strengthened alloys were conducted; 
variables included nominal composition (wt %), temperature, ulti- 
mate tensile strength, yield strength, elongation, solidification rate, 
stress, life. figure, 2 tables. 


4460 Elastic properties of polycrystalline scandium and thulium 
sesquioxides. Dole, S.L.; Hunter, O. Jr.; Calderwood, F.W. (Ames 
Lab., IA). J. Am. Ceram. Soc.; 60: No. 3-4, 167-168(1977). 

New data are presented on the porosity dependence of the 
Young's (E) and shear moduli (G) for Sc2.O3; and Tm2O3. The 
temperature dependence of the moduli for Sc2Os is also presented; 
that for Tm2Os has been reported previously. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 3024, 3934, 4073, 4328, 4493, 4552 


4461 (CONF-770717—4) Magnetic properties of actinide sys- 
tems. Lander, G.H. (Argonne National Lab., Ill. (USA)). 1977. 
Contract W-31-109-ENG-38. 26p. Dep. NTIS, PC A0Q3/MF AOI. 

From International conference on rare earths and actinides; 
Durham, United Kingdom of Great Britain and Northern Ireland 
(UK) (4 Jul 1977). 

Early expectations that the proximity of the 5f band to the 
Fermi level would lead to complex magnetic (or almost magnetic) 
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behaviour were correct. Well documented examples of spin-fluctu- 
ation systems, itinerant and localized magnetic systems now exist. 
Rather than attempt a complete survey of the experimental results, 
this review focusses on three systems of major importance; (a) the 
elements, (b) Laves phase compounds, and (c) NaCl-type com- 
pounds. In (a) the main advances have come in theories to explain 
the unusual resistivities of the elements and in the positive identifica- 
tion that curium metal is antiferromagnetic with T/sub N/ = 52°K. 
In (b) experiments on materials such as UAIz have shown "‘ideal- 
ized” spin fluctuation behaviour whereas in the Np compounds 
simple arguments related to the Np-Np spacing lead to at least a 
qualitative understanding of the magnetic behaviour. In AmFez we 
may have detected the first example of a mixed valence state, Am** - 
Am*. Finally a number of "second generation” experiments on 
actinide rock salt compounds will be reviewed. Contrary to earlier 
ideas, not all these systems can be understood with a localized 
model. This is especially true of the uranium compounds with small 
lattice spacings like UN, US and probably UC. On the other hand, 
for USb and compounds with transuranium elements the localized 
model will probably apply, e.g. PuP and AmSb. 


4462 (COO—4381-1) Optical and electrical experiments at 
some transition-metal oxide foil-electrolyte interfaces. Sari, S.O.; Ahl- 
gren, W.L. (Arizona Univ., Tucson (USA). Optical Sciences 
Center). 1977. Contract EG-77-S-02-4381. 23p. (CONF-770833—1). 
Dep. NTIS, PC A02/MF AO1. 

From 4. conference on surface properties of materials; Rolla, 
Missouri, USA (1 Aug 1977). 

Metal-oxide layers formed from transition-metal foils oxidized 
by heating in air have been examined for their photoelectrolytic 
response. The metals examined are Y, Ti, Zr, Hf, V, Nb, Ta, Mo, W, 
and Pt. Weak photoeffects are observed for oxide layers of all of 
these metals. Sizable light-dependent oxygen gas evolution rates are 
found in Ti and also in W oxides. The spectral dependence of the 
oxygen response in these compounds is investigated, and interpreta- 
tion is given of these experiments. 


4463 (LA—6918-MS) Zero and low coefficient of thermal ex- 
pansion polycrystalline oxides. Skaggs, S.R. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Sep 1977. Contract W-7405-ENG-36. 12p. 
Dep. NTIS, PC A02/MF AOl1. 

Polycrystalline oxide systems with zero to low coefficient of 
thermal expansion (CTE) investigated by the author include hafnia- 
titania and hafnia. The CTE for 30 to 40 mol% TiO: in HfOz is = 1 
x 10° */°C, while for other compositions in the range 25 to 60 mol% 
it is approximately 4 x 10-*/°C. An investigation of the CTE of 
99.999% HfOz yielded a value of 4.6 x 10~*/°C from room tempera- 
ture to 1000°C. Correlation with data on HfO, by other investigators 
shows a definite relationship between the CTE and the amount of 
ZrOz present. Data are listed for comparison of the CTE of several 
other polycrystalline oxides investigated by Holcombe at Oak Ridge. 


4464 (ORO—4721-6) Tritium diffusion in nonmetallic solids of 
interest to fusion reactors. Annual progress report, August 1, 1976— 
August 1, 1977. Elleman, T.S. (North Carolina State Univ., Raleigh 
(USA). Dept. of Nuclear Engineering). 1977. Contract EY-76-S-05- 
4721. Slp. Dep. NTIS, PC A04/MF AO1. 

Deuterium solubility measurements in alumina powders, B- 
silicon carbide and laminar pyrolytic carbon have been carried out 
by exposing samples to known partial pressures of deuterium gas at 
constant sample temperature and subsequently analyzing the release 
of deuterium from the samples using a residual gas analyzer. Perme- 
ation coefficients for hydrogen as a function of temperature and 
pressure have been measured in sintered alumina tubes using tritium 
as a tracer for hydrogen. The measurement techniques appear to 
give consistent results that agree with other independent measure- 
ments. Solubility measurements show an approximate square-root 
dependence on pressure in all materials investigated to date. The 
permeabilities in silicon carbide and pyrolytic carbon as deduced 
from solubility and diffusivity data and in sintered alumina as mea- 
sured directly appear to be several orders of magnitude below the 
corresponding data for high temperature metals proposed for use in 
fusion reactors. 


4465 Ionic conductivity in Li;sAlO, and LiOH. Johnson, R.T. 
Jr.; Biefeld, R.M.; Keck, J.D. (Sandia Labs., Albuquerque, NM). 
Mater. Res. Bull.; 12: No. 6, 577-587(Jun 1977). 

The ionic conductivity and thermal properties of LisAlO, and 
LiOH have been measured in wet and dry environments. Results 
show that an endothermic reaction at approximately 415°C and an 
associated large increase in conductivity is observed both in LisAlO, 
in a wet environment and in LiOH. These features are not observed 
in LisAlO, prepared and examined in a dry environent. This suggests 
that the large conductivity increase in LisAlO, results from LiOH 
retained within the material. The reaction(s) for formation of LiOH 
within LisAlO, and the associated electrical changes appear to be 
reversible as the environment switches from wet to dry at high 
temperatures (approximately greater than 450°C). There is a signifi- 
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cant (greater than 1 percent) electronic contribution to the conduc- 
tivity in these materials. 


4466 Tritium diffusion in ALO; and BeO. Fowler, J.D.; Chan- 
dra, D.; Elleman, T.S.; Payne, A.W.; Verghese, K. (North Carolina 
State Univ., Raleigh). J. Am. Ceram. Soc.; 60: No. 3-4, 155-161(1977). 

Tritium diffusion in aluminum and beryllium oxides was stud- 
ied by recoiling tritium into specimens and measuring the time rate 
of tritium release during postirradiation heating. Results were consis- 
tent with classical diffusion solutions and gave single values for the 
diffusion activation energy over the temperature range of measure- 
ment for single-crystal, sintered, and powdered specimens. Varying 
amounts of tritium were released as tritiated water even after at- 
tempts to remove most of the water absorbed by the specimens. 
Condensable amounts of tritium ranged from approximately 20% for 
single-crystal specimens to as high as 90% for some powders. 
Alumina containing 0.2% MgO gave tritium diffusion coefficients 4 
to 5 orders of magnitude higher than those for undoped AlOs, 
es a significant impurity effect on tritium diffusion. Measured 
diffusion coefficients were many orders of magnitude lower than 
hydrogen diffusion coefficients in metals. When a simple equilibrium 
permeation model was used which neglected tritium partition effects 
at interfaces and enhanced diffusion along grain boundaries, it was 
shown that thin coatings of beryllium or aluminum oxides on metal 
substrates could markedly reduce tritium permeation rates through 
metals. The present results may be applied in the future to fusion 
reactors where tritium inventories will be high and tritium diffusion 
within the blanket region undesirable. 


4467 Semitransparent tin-oxide films on Pyrex plates: measure- 
ments of reflectivity. Redaelli, G. (Centro Informazioni Studi Esper- 
ienze, Milan). Appl. Opt.; 15: No. 5, 1122-1123(May 1976). 

Coatings of tin oxide on glass are used as heat reflecting films 
which pass visible radiation while selectively blocking infrared radi- 
ation. Reflectance and absorbance spectra for these coatings are 
presented. (GHT) 


4468 Anomalous effect of uhv-component-generated atomic hy- 
drogen on the surface properties of ZnO. Shapira, Y.; Lichtman, D. 
(Univ. of Wisconsin, Milwaukee). J. Vac. Sci. Technol; 13: No. 2, 
615-617(1976). 

It is well known that atomic hydrogen can cause significant 
changes in surface conductivity of many semiconductors such as 
ZnO. We have found that some of the atomic hydrogen produced 
during the operation of ionization gauges, ion pumps, and titanium 
sublimators can reach ZnO samples even when the samples have no 
line of sight to these devices. Conductivity changes of many orders 
of magnitude are produced when the residual-gas background con- 
tains sufficient amounts of hydrogen. This effect must be considered 
when surface conductivity measurements are being made on materi- 
als such as ZnO. 
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4469 Preparation and characterization of oxalate-based 
237NpO, powder. Rankin, D.T.; Burney, G.A.; Smith, P.K.; Sisson, 
R.D. Jr. (E.1. du Pont de Nemours and Co., Aiken, SC). Contract 
mm Am. Ceram. Soc. Bull.; 56: No. 5, 478-483, 486(May 
1 ’ 

From 78. annual meeting of the American Ceramic Society; 
Cincinnati, OH, USA (5 May 1976). 

238Pu, a radioisotope heat source, is produced by irradiating 
reactor targets containing *°7 NpO2. The neptunium oxide is obtained 
by precipitating and calcining **’7Np(IV) oxalate. The effects of 
oxalate precipitation conditions (temperature, reagent concentra- 
tions, valence of neptunium ion and the rate and sequence of reagent 
addition) on particle morphology and size distribution of **7NpO2 
powder were established to provide process controls for making 
reactor targets. NpO2 powders were produced with a median parti- 
cle size between 10 and 20 xm and with different morphologies; i.e., 
rosettes and square plates of varying degrees of agglomeration. 


4470 Recent developments in the refractory requirements for 
iron and steelmaking. Pauline, M.; O’Brien, R.J. (Australian Iron and 
Steel Pty. Ltd., Port Kembla). pp 245-256 of In Papers presented at 
the Illawarra District conference, 1976. Parkville, Australia; Austra- 
lasian Institute of Mining and Metallurgy (1976). 

1916 From Illawarra district conference; Illawarra, Australia (May 


See CONF-7605147—. 

Faster and more efficient methods of producing and refining 
iron and steel are imposing severe conditions on the refractory 
materials used to contain these metals in the molten state. In order to 
provide refractory linings which will give the desired service life 
and maintain unit availability at an economical level, it is necessary 
to appreciate the aggressive environment in which the refractories 
operate and determine the reaction mechanisms by which the refrac- 
tories are destroyed. Only by such studies can the most suitable 
refractory or refractory combination for a particular unit be selected. 
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Examples of refractories selection and reaction mechanisms are 
discussed for blast furnaces, BOS vessels, AOD vessels, steel ladles, 
vacuum degassing units and continuous casting. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 2570, 3272, 3617, 4466 


4471 (HEDL-SA—1164FP) Tritium release from fast neutron 
irradiated boron carbide. Hollenberg, G.W. (Westinghouse Hanford 
Co., Richland, Wash. (USA)). 1977. Contract EY-76-C-14-2170. 17p. 
(CONF-770416—6). Dep. NTIS, PC A03/MF AO1. 

From 79. annual meeting of American Ceramic Society; Chi- 
cago, Illinois, United States of America (USA) (23 Apr 1977). 

A high-energy neutron reaction with boron produces tritium. 
In the LMFBR control material, BsC, most of the tritium that is 
generated remains in the pellets. Potential retention mechanisms are 
discussed. 5 figures. 


4472 Reduction of surface erosion caused by helium blistering in 
sintered beryllium and sintered aluminum powder. Das, S.K.; Ka- 
minsky, M. (Argonne National Lab., Ill. (USA)). J. Nucl. Mater.; 63: 
292-298(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

studies have been conducted to find materials with micros- 
tructures which minimize the formation of blisters. A promising class 
of materials appears to be sintered metal powder with small average 
grain sizes and low atomic number Z. Studies of the surface erosion 
of sintered aluminum powder (SAP 895) and of aluminum held at 
400°C due to blistering by 100-keV helium ions have been conduct- 
ed, and the results are compared to those obtained earlier for room 
temperature irradiation. A significant reduction of the erosion rate in 
SAP 895 in comparison to annealed aluminum and SAP 930 is 
observed. In addition results of the blistering of sintered beryllium 
powder irradiated at room temperature and 600°C by 100-keV 
helium ions are given. These results show a reduction in erosion rate 
in both types of sintered beryllium as compared to the erosion rate in 
vacuum-cast beryllium for both room temperature and 600°C. 


4473 Deuteron and helium ion irradiation of ceramic coatings on 
Nb-1% Zr. Rossing, T.D.; Kaminsky, M.; Das, S.K. (Argonne 
National Lab., Ill. (USA)). J. Nucl. Mater.; 63: 325-330(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

The surface damage to insulating barium alumino-silicate 
glass coatings due to irradiation by 100- and 250-keV deuterons and 
helium ions at room temperature and at 300°C has been studied. 
Blisters are observed after irradiation at room temperature with both 
deuterons and helium ions with energies of 100 keV and 250 keV. 
For deuteron irradiation a large fraction of the blisters have diame- 
ters which are approximately 3 to 5 times larger than the diameter 
observed with helium ions for identical irradiation conditions, but 
the density of blisters is nearly an order of magnitude lower. For 
irradiation at 300°C, no blisters are observed with either type of 
particle. The sharp rise in permeation rate with temperature is 
thought to be responsible for this behavior. The blister skin thick- 
nesses have been measured and correlated with calculated projected- 
range values. 


4474 Bombardment of SiC by 10 keV H*: carbon deposition, 
surface swelling and changes in surface morphology. Smith, J.N. Jr.; 
Meyer, C.H. Jr.; Layton, J.K.; Hopkins, G.R.; Rovner, L.H. (Gener- 
al Atomic Co., San Diego, Calif. (USA)). J. Nucl. Mater.; 63: 392- 
398(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

SiC surfaces were bombarded by H* at 10 keV to total doses 
ranging from 0.7 to 25 C/cm? in both high and ultra high vacuum 
environments. In the former, carbonaceous deposits were observed 
optically and with AES and electron microprobe analysis. The 
thickness of these deposits (determined by surface profilometry) 
increased up to a dose of 3 C/cm? then remained constant. Surface 
features were observed on these deposits using SEM. In UHV, no 
deposit was formed, however surface swelling was observed. Sur- 
face features were again observed but were qualitatively different 
than those observed on the carbonaceous deposits. Several possible 
explanations for these observations are discussed including, in the 
case of the carbonaceous deposits, a possible phase change from 
amorphous to ordered occurring in the vicinity of a 3 C/cm? dose. 
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4475 (NTIS/PS—77/0537) Activated carbon. Part 1. Waste 
water treatment (citations from the Engineering Index data base). 
Report for 1970-Jun 77. Cavagnaro, D.M. (National Technical Infor- 
mation Service, Springfield, Va. (USA)). Jun 1977. 241p. NTIS PC 
NO1/MF NO1. 

These worldwide citations cover activated carbon as it is used 
in treating industrial and sewage wastes, relative to process descrip- 
tion, economics, mathematical models, performance, and the proper- 
ty changes the carbon undergoes. (This updated bibliography con- 
tains 234 abstracts, 60 of which are new entries to the previous 
edition.) 


PREPARATION AND FABRICATION 


4476 (AD-A—040717) Low cost fiber optic cable assemblies for 
local distribution systems. Final report 1 May 75—1 Oct 76. Frei- 
burger, R.J. (ITT Electro-Optics Div., Roanoke, Va. (USA)). Apr 
1977. Contract DAABO7-75-C-1328. 146p. NTIS PC AO7/MF AOl. 

This report describes the results of one year effort to develop 
a low cost fiber optic cable using plastic clad silica fibers. As part of 
the program, silica core and plastic cladding materials were evaluat- 
ed with respect to optical attenuation, mechanical properties, chemi- 
cal properties, and radiation hardness. Fabrication techniques were 
developed and means to minimize excess cable loss were evaluated. 
Uncabled fibers were fabricated with attenuations as low as 5.5 dB/ 
km at .79 micrometers. Three cable designs were developed; one 
with central strength members, one with external strength members, 
and one with central strength members and an external braid. These 
designs, though developed for plastic clad silica fibers, are well 
suited to use with low loss doped silica fibers as well. The cables 
were fabricated in two phases. In the first phase, short lengths (1/3 
km) of the three designs were fabricated and subjected to optical and 
mechanical evaluations. Based on the results of these tests, the third 
design was eliminated since it was more costly and offered no 
advantages over other designs. In the second phase, final cable 
models of the central strength member and the external strength 
member designs were fabricated in lengths from 1/3 km to | km. 
The final models were subjected to optical, mechanical, environmen- 
tal, and radiation evaluations. The cables met or exceeded most of 
the program goals. 


STRUCTURE AND PHASE STUDIES 


4477 (N—76-33293) Effect of angleplying and matrix enhance- 
ment on impact-resistant boron/aluminum composites. Mcdanels, 
D.L.; Signorelli, R.A. (National Aeronautics and Space Administra- 
tion, Cleveland, Ohio (USA). Lewis Research Center). Oct 1976. 
3lp. (NASA-TN-D—8205; E—8673). NTIS, PC A03/MF AO1. 

Efforts to improve the impact resistance of B/AI are re- 
viewed and analyzed. Tensile and dynamic modulus tests, thin sheet 
Charpy and Izod impact tests, and standard full size Charpy impact 
tests were conducted on 0.20 mm (8 mil) diameter-B/1100 Al matrix 
composites. Angleplies ranged from unidirectional to +- 30 deg. 
The best compromise between reduced longitudinal properties and 
increased transverse properties was obtained with +- 15 deg anglep- 
ly. The pendulum impact strengths of improved B/AI! were higher 
than that of notched titanium and appear to be enough to warrant 
consideration of B/AI for application to fan blades in aircraft gas 
turbine engines. (auth) 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 3217 


POLYMERS AND PLASTICS 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 4581 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 4587 


4478 (AD-A—042045) Rheoptical studies of blends of 
poly(styrene-b-butadiene-b-styrene) and polystyrene. Technical report. 
Hong, S.D.; Shen, M.; Russell, T.; Stein, R.S. (California Univ., 

Berkeley (USA). Dept. of Chemical Engineering). 1 Jul 1977. Con- 

tract N00014-75-C-0955. 23p. NTIS PC A02/MF AOI. 

Polyblends of poly({styrene-b-butadiene) and polystyrene 
were cast from a tetrahydrofuran/methy] ethyl ketone mixture using 
a spin caster. These samples were found to undergo a ‘strain-induced 
plastic-rubber transition’ upon deformation. Infrared dichroism, bire- 
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fringence, small angle x-ray scattering, small angle light scattering 
and scanning electron micrograph studies were carried out to inves- 
tigate this phenomenon. Infrared dichroism and birefringence studies 
both indicate the high orientation of the polybutadiene chains, but 
not of the polystyrene chains, upon stretching. Thus most of the 
deformation after the ‘transition’ has taken place is due to the 
rubbery domains. Small angle x-ray scattering results reveal that the 
morphology in the three coordinate directions was different. Upon 
stretching, the polystyrene domains may have broken up into smaller 
sub-domains which could be responsible for the observed plastic- 
rubber transition. The small angle light scattering and scanning 
electron micrograph results appear to be consistent with the above 
proposed interpretations. (Author) 


4479 Study of domain structure in polyurethanes by nuclear 
magnetic resonance. Assink, R.A. (Sandia Labs., Albuquerque, NM). 
J. Polym. Sci., Polym. Phys. Ed.; 15: 59-69(1977). 

Polyurethanes are block copolymers composed of hard and 
soft segments which often undergo microphase separation with the 
resultant formation of hard and soft domains. The nuclear-magnetic- 
free induction decay of such systems is shown to consist of a fast 
Gaussian component corresponding to glassy domains and a slow 
exponential component corresponding to rubbery domains. Thus, by 
being sensitive to the microscopic mobility of a material, nuclear 
magnetic resonance (NMR) has the potential to determine when a 
polyurethane has separated into domains and the relative amounts of 
material in each domain. After annealing the free-induction decay of 
a linear polyurethane showed a distribution of relaxation times 
indicating that mixing of the domains had taken place and a contin- 
uum of compositions exist in the material. The free-induction decay 
of a cross-linked polyurethane was unaffected by annealing, confirm- 
ing the results of an earlier study. 


MECHANICAL PROPERTIES 


4480 Graphite/aluminum: an evaluation of state-of-the-art mate- 
rial. Hoover, W.R. (Sandia Labs., Livermore, CA). J. Compos. 
Mater.; 11: 17-29(Jan 1977). 

The tensile and fracture toughness properties of a unidirec- 
tional, 28.3 volume percent graphite/aluminum composite have been 
measured and compared to boron/aluminum composites. The longi- 
tudinal and transverse tensile strengths in four-point bending were 
determined to be 105.6 ksi (728 MPa) and 7.19 ksi (49.5 MPa), 
respectively. The longitudinal strength is only slightly lower than 
that which would be expected from a boron/aluminum composite of 
similar volume fraction. The low transverse tensile strength was 
shown to be the result of a very weak filament-matrix interface. The 
apparent fracture toughness, K’/sub c/, of this graphite/aluminum 
composite was found to be 23.48 ksi radical in (25.83 MPa radical m) 
which is considerably higher than the fracture toughness of a boron/ 
aluminum composite with similar volume fraction. While the reason 
for this unexpectedly high fracture toughness is not definitively 
identified, the evidence suggests that the source may be the low 
filament-matrix interface strength. 


4481 Experimental verification of an accelerated test for pre- 
dicting the lifetime of organic fiber composites. Chiao, C.C.; Sherry, 
R.J.; Hetherington, N.W. (Univ. of California, Livermore). J. 
Compos. Mater.; 11: 79-91(Jan 1977). 

We have experimentally tested a model which is used to 
predict the stress-rupture lifetime of organic fiber composites. The 
experiment consisted of a series of accelerated stress-rupture tests in 
which an aramid fiber impregnated with an epoxy resin was subject- 
ed to high temperatures and stresses. The resulting data were used to 
generate the model's material constants. The model was then used to 
predict the median lifetime of the composite at stresses and tempera- 
tures lower than those of the accelerated tests. A comparison of the 
model-predicted lifetimes at 25°C with 4 years of known stress- 
rupture data at room temperature showed that the experimental data 
were in good agreement with model-predicted values. In a statistical 
analysis of the results, a Weibull distribution function with tempera- 
ture-dependent parameters was assumed to describe the variability of 
lifetimes about the median lifetime. 


PHYSICAL PROPERTIES 


4482 (BDX—613-1656(Rev.)) Cure analysis of an adhesive 
primer. Hubach, J.M. (Bendix Corp., Kansas City, Mo. (USA)). Aug 
1976. Contract EY-76-C-04-0613. 15p. Dep. NTIS, PC A02/MF 
AOl. 

Selection of a cure cycle is generally based on the results of 
extensive physical properties tests. The advent of dielectric analysis 
provides the means of accurately predicting cure schedules without 
this extensive testing. Dielectric analysis is based on the reaction of 
the dipoles within a polymer to an alternating electric field. As the 
field alternates the dipoles attempt to swivel in step but are restricted 
because of their relatively fixed position within the polymeric struc- 
ture. Capacitance is the measure of the dipole’s ability to align and 
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dissipation is the power lost in alignment. For a thermosetting 
polymer, dissipation versus time curves provide an insight into the 
curing mechanism and can be correlated to known physical and 
chemical changes. The dissipation versus temperature curves pro- 
vide a fingerprint of the curing polymer and extent of cure. The 
material evaluated in this study was BR-125 adhesive primer, a 
modified nitrile epoxy supplied by the Bloomingdale Division of 
American Cyanamid. Our application involved a special use of the 
primer as an adhesive which necessitated an alternative cure sched- 
ule. Typical curves of dissipation as a function of either time or 
temperature are shown. As a result of these curves, a minimum cure 
—— was determined as well as an optimum cure cycle. T- 
Peel specimens were used to show that the alternate cure cycle 
suggested by the Audrey data was equivalent to the manufacturer's 
recommended cure and that the prediction of minimum cure tem- 
perature was also valid. 


4483 ac dielectric performance of helium impregnated multi- 
layer plastic film insulation. Schwenterly, S.W.; Menon, M.M.; Ker- 
nohan, R.H.; Long, H.M. (Oak Ridge National Lab., TN). JEEE 
Trans. Electr. Insul.; El-12: No. 1, 46-50(Feb 1977). 

Several types of thin polymer film insulation are being evalu- 
ated for possible use in superconducting underground transmission 
cables. Measurements are reported on the partial discharge inception 
voltages of three-layer disc samples of 102-um polyethylene and 61- 
pm polycarbonate for temperatures and pressures of the helium 
impregnant ranging from 5.9 K and 0.3 MPa to 11.5 K and 1.5 MPa. 
Butt gaps are simulated by punching 1 mm diameter holes in some of 
the layers. The effect of aluminized shielding around the holes is 
discussed. The obseved inception voltages vary strongly with the 
helium conditions, increasing rapidly as the density increases. The 
results suggest that the voltage is capacitively divided between the 
polymer layers and helium-filled gaps, with partial discharge occur- 
ring when the breakdown strength of the helium is exceeded. 


DEGRADATION AND EROSION 
REFER ALSO TO CITATION(S) 4415 


OTHER MATERIALS 


PREPARATION AND MANUFACTURE 
REFER ALSO TO CITATION(S) 2866, 2867, 2868, 4193, 4449 


4484 Analysis of transport processes in vertical cylinder epitaxy 
reactors. Manke, C.W.; Donaghey, L.F. (Univ. of California, Berke- 
ley). J. Electrochem. Soc.; 124: No. 4, 561-569(Apr 1977). 

Momentum, heat, and mass transfer processes were studied in 
a vertical cylinder reactor for the epitaxial growth of Si from SiCl 
in Hz by chemical vapor deposition. An analytical solution to the 
problems of heat and mass transfer in a tapered annulus based on 
constant transport properties and fully developed laminar flow is 
presented. The mean gas-phase temperature and deposition rate 
distribution of silicon are calculated within the reactor by using a 
developing temperature model. Results of experimental studies of 
silicon deposition from SiCl, in Hz at 1200°C in a vertical cylinder 
reactor are compared with the analytical results and with other 
models of diffusion-controlled chemical vapor deposition. This study 
provides an analytical method for calculating epitaxial deposition 
rate distributions in vertical cylinder reactors, and for designing 
reactors to improve the yield and uniformity of epitaxial growth. 7 
figures, 2 tables. 


STRUCTURE AND PHASE STUDIES 


4485 (CONF-770706—27) Pressure induced strain transition in 
NiF2. Jorgensen, J.D.; Worlton, T.G.; Jamieson, J.C. (Argonne 
National Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 18p. 
Dep. NTIS, PC A02/MF AO1. 

From 6. AIRAPT international high-pressure conference; 
Boulder, Colorado, United States of America (USA) (25 Jul 1977). 

Time-of-flight neutron powder diffraction measurements are 
reported which give the first direct evidence that NiF2 undergoes a 
pressure induced, continuous strain transition from a tetragonal P4:/ 
mnm (rutile) to an orthorhombic Pnnm structure at 1.83 +- 0.1 GPa. 
Lattice, structural and thermal parameters have been determined at 
pressures to 3.24 GPa. Even though the orthorhombic strain is 
sufficiently small that doublets are not resolved, the use of profile 
refinement of the diffraction spectra allows us to accurately deter- 
mine the lattice parameters near the transition and to show that (b - 
a)? versus pressure is a straight line with slope 2.27 x 10°°A2/GPa 
going to zero at the transition pressure. The measured atomic 
positions and anisotropic thermal displacements show that motion of 
the F atoms is responsible for the transition. All of our findings are 
consistent with a second order transition involving the softening of a 
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transverse acoustic phonon mode propagating along <110> and 
polarized along <1 anti 10>. 


4486 Crystal structure of LiTes. Valentine, D.Y.; Cavin, O.B.; 
Yakel, H.L. (Oak Ridge National Lab., TN). Acta Crystallogr., Sect. 
B; 33: 1389-1396(1977). 

The crystal structure of LiTes has been analyzed from X-ray 
and neutron powder diffraction data, and from photographically 
recorded X-ray single-crystal data. The proposed structure is based 
on harmonically related positional displacements of Te atoms from a 
reference structure that “ six Te atoms at the centers of faces and 
edges of a cubic unit cell. The rhombohedrally centered hexagonal 
cell corresponding to the diffraction symmetry has vertical bar A 
vertical bar = 8.7144 (3) and vertical bar C vertical bar = 5.3363 (2) 
A. Displacements are in basal-plane directions of this hexagonal cell; 
the wave vector of the harmonic function describing them is parallel 
to C and has a period of 4 vertical bar C vertical bar from -103 to 
150°C. The unique axial ratio (identical with V */s) of the hexagonal 
cell of the reference structure is also maintained over this tempera- 
ture range. While the actual structure must be classified as a super- 
structure, the symmetry relationships developed for modulated 
three-dimensional structure (MSs) groups are applicable to its deri- 
vation. The proposed displacements produce sections normal to C in 
which segments of Te-like chains can be distinguished. These sec- 
tions are separated by metal-like layers that occur as the displace- 
ments become small. Li atoms are regularly distributed in channels 
parallel to C. 


4487 Comparison of internal and external pressure on the sym- 
metry of tetrachloro anions of transition metals. Sherren, A.T. (North 
Central Coll., Naperville, IL); Ferraro, J.R. Inorg. Chim. Acta; 22: 
43-48(1977). 

It has been established that the geometry of CuCh? is 
dependent on crystal field stabilization, extent of Cu 4s and 4p 
participation in bonding, ligand-ligand repulsion forces, extent of the 
hydrogen bonding of the counter ion to the chlorine atoms, and 
crystal packing forces. The geometry of the CuCl?" can be followed 
by examining several experimental parameters, such as the trans Cl- 
Cu-Cl angle, position of the d-d” transitions and the nature of the 
Cu-Cl stretching vibration in the far infrared (FIR). It is not known 
to what extent similar considerations hold for the first-row transition 
metals in the (II) oxidation state (e.g. Mn**, Fe**, Co**, Ni**). A 
systematic study of the complexes involving counterions unable to 
provide hydrogen bonding to the chlorines of the MCl,* entity, and 
to those complexes demonstrating a high degree of hydrogen bond- 
ing was started. The changes in the FIR and in the “d-d” transition 
spectrum were followed under ambient conditions and under high 
external pressures. Whenever it was possible comparisons of the 
effects on the internal pressure (hydrogen bonding) and high exter- 
nal pressure in changing the geometry of the MCl,* ion were made. 


4488 Study of phase transitions and the resulting domain struc- 
tures by means of electron microscopy and electron diffraction. Ame- 
linckx, S. (S.C.K./C.E.N., Mol, Belgium). J. Phys. (Paris); 37: No. 10, 
C4.83-C4.99(Oct 1976). 

The usefulness of electron microscopy and electron diffrac- 
tion in the study of phase transitions and the resulting domain 
structures is demonstrated and illustrated by means of four case 
studies. The advantages of this technique are based on the possibility 
of examining very small monodomain regions and of performing 
contrast experiments which allow determination of all relevant pa- 
rameters of the interfaces of the microstructure resulting from phase 
transitions; as well as on the fact that the electron diffraction 
patterns give a practically undistorted image of all features in 
reciprocal space. Incommensurate modulated structures are readily 
revealed; this is illustrated by means of a study of intra- and interpo- 
lytypic phase transitions in TaS2. In indium sesquiselenide the a-8 
phase transition is shown to be accompanied by the formation of an 
intermediate long period modulated structure, which is fragmented 
into domains. Dauphine twins are shown to play a dominant role in 
the a = B phase transition in quartz. The intercalated copper ions in 
TaSz and NbS:2 are shown to undergo an order-disorder transition. 
Above the ordering temperature short range order subsists. A strong 
correlation between clusters in neighboring layers is found. 


4489 Neutron scattering study of lattice dynamics in CuBr. I. 
Phonon dispersion relations. Hoshino, S.; Fujii, Y.; Harada, J.; Axe, 
J.D. (Tokyo Univ.). J.. Phys. Soc. Jpn.; 41: No. 3, 965-973(Sep 1976). 

Phonon dispersion relations of CuBr having zincblende-type 
structure were measured by the neutron inelastic scattering tech- 
nique with a triple-axis spectrometer. The dispersion curves mea- 
sured at 77 K were well described by the shell model with 14 
parameters which has been successfully applied to explain the data 
for GaAs, GaP and InSb. The elastic constants were obtained both 
from sound velocities estimated from the initial slopes of acoustic 
phonon dispersion curves and from the shell-model-fit. The optical 
phonon energies at the zone center are in good agreement with the 
Raman scattering data. The temperature dependence of phonon 
scattering was also measured. It was found that the phonon energies 
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as well as the shape of phonon gone varied considerably with 
temperature, suggesting that the effect of anharmonicity is remark- 
able in CuBr even at room temperature. 


4490 NMR of lanthanum-139. A new probe of macromolecular 
dynamics. Reuben, J. (Weizmann Inst. of Science, Rehovot, Israel). 
pp 260-263 of In Proceedings of the 12th rare earth research confer- 
ence. Vol. I. Lundin, C.E. (ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1. 

Use of lanthanum 139 as a means to study macromolecular 
dynamics by NMR is discussed. Advantages of lanthanum over 
other elements are pointed out. (GHT) 


4491 Investigations of coordination in rare-earth-doped glasses 
by means of laser-induced fluorescence line-narrowing spectroscopy. 
Brecher, C. (GTE Labs., Inc., Waltham, MA); Riseberg, L.A.; 
Weber, M.J. pp 351-360 of In Proceedings of the 12th rare earth 
research conference. Vol. I. Lundin, C.E. (ed.). Denver; Univ. of 
Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1. 

A number of glass systems doped with Eu or Nd* were 
investigated by laser-induced fluorescence line narrowing. Some 
results are presented. (GHT) 


4492 Structure of the McX:3 phase, YbsErChs. Luke, H.; Eick, 
H.A. (Michigan State Univ., East Lansing). pp 424-432 of In Pro- 
ceedings of the 12th rare earth research conference. Vol. I. Lundin, 
C.E. (ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1. 

The structure of YbsErClis(MeX:s) has been studied by single 
crystal techniques. It was refined in space group C2/c (No. 15) but 
the true symmetry is probably lower. The monoclinic unit cell (a = 
41.44 +- 0.02, b = 6.537 +- 0.005, c = 7.004 +- 0.005 A, 8B = 98.5 
+- 0.1°) contains four formula units; positions occupied by the 
different cations could not be identified positively. The phase may be 
characterized as a member of a Vernier class of structures of the 
general formula M/sub n/X/sub 2n+1/, and represents the previ- 
ously unknown n = 6 member. 


PROPERTIES 


REFER ALSO TO CITATION(S) 2135, 2158, 2615, 2870, 3008, 
3221, 3935, 4171, 4449, 4464, 4579, 4671 


4493 (AD-A—039134) Superconductivity in nonstoichiometric 
compounds, Interim report, 1 January—31 December 1976. Sienko, 
M.J. (Cornell Univ., Ithaca, N.Y. (USA)). 11 Jan 1977. 8p. NTIS PC 
A02/MF AOl1. 

The objective of this research is to examine the effect of 
changing chemical composition on the properties of superconduct- 
ing chemical compounds. Compounds likely to be superconducting 
are synthesized; properties are investigated as functions of departure 
from stoichiometry and cation-for-cation or anion-for-anion substitu- 
tion. The special role of localized magnetic moments on quenching 
superconductivity is examined. 


4494 (LBL—6601) Studies of energy transfer processes in tri- 
plet states using optically detected magnetic resonance. Lewellyn, 
M.T. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Jun 1977. Contract W-7405-ENG-48. 82p. Dep. NTIS, PC A05/MF 


AOl. 

Thesis. 

The techniques of both continuous wave and pulsed-coherent 
optically detected magnetic resonance spectroscopy are used to 
study energy transfer processes in the lowest triplet states of two 
aromatic molecular crystals (1,2,4,5-tetrachlorobenzene and pyrimi- 
dine). Of particular interest are the effects of crystal dimensionality 
and isotopic trap states on the efficiency of the transfer process in 
these systems. 


4495 (MMM— 2331-0423) Thermoelectric materials evaluation 
program. Monthly top summary report No. 96. Hampl, E.F. Jr. 
(Minnesota Mining and Mfg. Co., St. Paul (USA)). 15 Mar 1976. 
Contract E(11-1)-2331. 48p. Dep. NTIS $4.00. 


4496 (NTIS/PS—77/0536) Activated carbon. Volume 2. 1975- 
June 1977 (citations from the NTIS data base). Report for 1975-Jun 
Tl. Cavagnaro, D.M. (National Technical Information Service, 
Springfield, Va. (USA)). Jun 1977. 143p. NTIS PC NO1/MF NOI. 

The bibliography of Federally-funded research cites reports 
on sewage and industrial waste water treatment using activated 
carbon. These have been separated from other uses of activated 
carbon. The first part contains both laboratory as well as engineering 
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studies. The second part covers other reports on activated carbon 
including research on its properties and its use in air pollution 
control, gas and water analysis, the absorption of chemicals and 
radioactive isotopes especially iodine isotopes, and drinking water 
treatment. (This updated bibliography contains 135 abstracts, 25 of 
which are new entries to the previous edition.) 


4497 (NTIS/PS—77/0539) Activated charcoal (citations from 
the Engineering Index data base). Report for 1970-Jun 77. Cavagnaro, 
D.M. (National Technical Information Service, Springfield, Va. 
(USA)). Jun 1977. 77p. NTIS PC NO1/MF NO1. 

The bibliography contains worldwide citations pertaining to 
the uses of activated charcoal in industry as well as in the laboratory, 
including its use in air pollution, chemical adsorption, radioactive 
waste adsorption, electrochemistry, industrial waste treatment, and 
the mining industry. (This updated bibliography contains 70 ab- 
stracts, 9 of which are new entries to the previous edition.) 


4498 (ORO—3782-10) Galvanomagnetic properties of graphite 
in the temperature range 4-300 K and pressure range 0-10,000 bars. 
Final report, February 1, 1968—December 31, 1974. Spain, I.L. 
(Maryland Univ., College Park (USA). Dept. of Chemical Engineer- 
ing). 1973. Contract EY-76-S-05-3782. 42p. Dep. NTIS, PC A03/MF 
AOl. 

Progress in the following areas is reported: The variation of 
galvanomagnetic effects with specimen perfection has been system- 
atically explained in terms of changes in carrier scattering mecha- 
nisms. Models for explaining galvanomagnetic coefficients with cur- 
rent flowing in the basal planes have been developed to include 
carrier non-degeneracy and effects due to the trigonal warping of 
the constant energy surfaces. The variation of the number of carriers 
with temperature has been experimentally determined using approxi- 
mate formulae. An explanation has been given for the unusual low- 
field Hall behavior of graphite. The effect of neutron irradiation on 
the electronic properties has been studied using high magnetic field 
techniques. Transport effects with the current parallel to the c-axis 
have been studied over a wide range of temperature and magnetic 
field. A model for thermomagnetic effects in graphite has been 
developed. Galvanomagnetic effects have been systematically stud- 
ied as a function of pressure. The pressure dependence of the band 
overlap parameters has been analyzed using published data on the 
shift of de Haas-van Alphen periods with pressure. C-axis elastic 
parameters C33 and Cy, have been determined as a function of 
pressure and the compressibility and c-axis strain derivatives par. 
delta Css/par. delta epsilons and par. delta C44/par. delta epsilons. 32 
refs. (GHT) 


4499 (SAND—77-1405C) Passive Iron: a oa model 
for the oxide film. Delnick, F.M.; Hackerman, N. (Sandia Labs., 

Albuquerque, N.Mex. (USA)). 1977. Contract EY- 76-C-04-0789. 
31p. (CONF-771034—1). Dep. NTIS, PC A03/MF AO1. 

From 4. international symposium on passivity; Airlie, Virgin- 
ia, USA (17 Oct 1977). 

Through a study of the kinetics of the hexacyanoferrate redox 
reaction On passive iron, a semiconductor model is proposed for the 
electronic structure of the oxide film. An electron acceptor level 
located approximately 0.6 eV above the valence band is introduced 
into the oxide film by the formation and migration of interstitial iron 
ions. The high electronic conductivity of the film, the unusual Tafel 
behavior, and the non-integral reaction orders of the hexacyanofer- 
rate redox couple on passive iron are directly attributable to the 
presence of this acceptor level. The differential capacitance of the 
passive iron electrode further substantiates the proposed semicon- 
ductor electronic structure. The approximate concentration of ac- 
ceptor ions, and the flat band potential of the oxide are both 
determined from a linear Mott-Schottky relationship. The pH of the 
solution strongly influences the ectrocatalytic activity of passive iron 
electrodes by controlling the distribution of electronic energy levels 
in the oxide film. The overvoltage is linearly partitioned between the 
oxide film and the Helmholtz layer. 


4500 Sodium uranium(V) trioxide, NaUOs: heat capacity and 
thermodynamic properties from 5 to 350 K. Lyon, W.G.; Osborne, 
D.W.; Flotow, H.E.; Hoekstra, H.R. (Argonne National Lab., IL). J. 
Chem. Thermodyn.; 9: 201-210(1977). 

The heat capacity of a sample of NaUOs was determined in 
the temperature range 5 to 350 K by aneroid adiabatic calorimetry. 
The heat capacity at constant pressure C°/sub p/(298.15 K), the 
entropy $°(298.15 K), the enthalpy [H°(298.15 K) - H°(0)] and the 
function - [G°(298.15 K) - H°(0)]/298.15 K were found to be (108.87 
+- 0.11) J K~' mol” 4, (132.84 +- 0.13) J K~! mol™', (20176 +- 20) J 
mol~', and (65.17 +- 0.06) J K~! mol™}, respectively. A non- 
isothermal peak in the heat capacity, probably correlated with 
magnetic ordering, was noted at (31 +- 1) K 


4501 Plastic yielding through a two-material interface from 
cracks under antiplane deformation. Warren, W.E. (Sandia Labs., 
Albuquerque, NM). Jnt. J. Fract.; 12: No. 6, 843-859(Dec 1976). 
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The antiplane deformation problem of two bonded ductile 
half planes containing a crack with associated plastic zones at its tips 
and lying normal to the interface is considered. The analysis utilizes 
the approximate Gauss-Chebyshev integration of bounded distribu- 
tion functions to obtain the magnitude of plastic strain or slip at the 
crack tips and the growth of plastic zones. The boundedness condi- 
tion together with single valuedness of displacements in the far field 
is shown to provide the necessary additional conditions to locate the 
ends of the crack. For the case of a crack located entirely in one 
material, numerical examples are provided showing how the plastic 
zone spreads out from the crack tip with increased loading, eventual- 
ly penetrating the interface and moving into the adjacent material. 


4502 Low temperature thermal conductivity of some composite 
materials. Barclay, J.A.; Rosenblum, S.S.; Steyert, W.A. (Los 
Alamos Scientific Lab., NM). Cryogenics; 539-543(Sep 1976). 

Thermal conductivity data are presented for several samples: 
Gd2(SO,)38H20 pressed powders with and without copper fibers, 
pressed powders of NaCl and KCl, cloth base phenolic sheet, epoxy 
resin-bonded glass fiber laminate, and AGOT graphite in the pres- 
ence of helium gas. Measurements on all samples were made in the 1- 
4 K range and on the phenolic sheet and glass fiber laminate at 70 K 
as well. 


4503 Chemical characterization of a high-performance organic 
fibre. Penn, L.; Newey, H.A.; Chiao, T.T. (Univ. of California, 
Livermore). J. Mater. Sci.; 11: 190-191(1976). 

Kevlar 49 fiber, because it is widely used as a reinforcement 
in contact with many different materials for long periods of time, 
was analysed to determine its chemical composition. When broken 
down chemically, it yielded terephthalic acid. From this result and 
from further analysis of the reaction, equimolar amounts of terephth- 
alic acid and p-phenylene diamine were assigned as building blocks 
of the fiber. (GHT) 


RADIATION EFFECTS 


4504 (AD-A—032128) Identification of defects in compound 
semiconductors. Final report 1 Jul 1971—31 Mar 1976. Look, D.C.; 
Meese, J.M.; Kreitman, M.M.; Manthuruthil, J.C. (Dayton Univ., 
Ohio (USA). Dept. of Physics). Oct 1976. Contract F33615-71-C- 
1877. 217p. NTIS, PC A10/MF AOl1. 

Radiation-damaged, ion-implanted, doped, and as-grown se- 
miconducting materials, including CdS, CdSe, CdTe, CdO, ZnS, 
ZnSe, ZnTe, ZnO, HgS, CulnS*, In?Te*, GaAs, GaAlAs, Si, and 
Ge, have been examined by photoluminescence, cathodolumines- 
cence, optical absorption, thermal conductivity, magnetic suscepti- 
bility, Hall effect, photoconductivity, photomagnetoelectric effect, 
and nuclear magnetic resonance techniques. (auth) 


4505 (CONF-770641—8) Solute segregation during irradiation. 
Wiedersich, H.; Okamoto, P.R.; Lam, N.Q. (Argonne National Lab., 
Ill. (USA)). 1977. Contract W-31-109-ENG-38. 20p. Dep. NTIS, PC 
A02/MF AOl1. 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, Arizona, United States of America 
(USA) (19 Jun 1977). 

Irradiation at elevated temperature induces redistribution of 
the elements in alloys on a microstructural level. This phenomenon 
is caused by differences in the coupling of the various alloy constitu- 
ents to the radiation-induced defect fluxes. A simple model of the 
segregation process based on coupled reaction-rate and diffusion 
equations is discussed. The model gives a good description of the 
experimentally observed consequences of radiation-induced segrega- 
tion, including enrichment or depletion of solute elements near 
defect sinks such as surfaces, voids and dislocations; precipitation of 
second phases in solid solutions; precipitate redistribution in two- 
phase alloys; and effects of defect-production rates on void-swelling 
rates in alloys with minor solute additions. 


4506 (N—77-23415) Degradation of thermal control coatings by 
ultraviolet and particle irradiation. Final report. Paillous, A. (Office 
National d'Etudes et de Recherches Aerospatiales (QNERA), 31 - 
Toulouse (France)). Oct 1976. Contract ESTEC-2558/75-JS. 203p. 
(ESA-CR(P)—913). NTIS PC A10/MF AO1. 

The degradation of the solar reflection factor was investigat- 
ed for 10 types of thermal coatings during a simulated 3 year 
exposure to the space environment of the geosynchronous OTS 
satellite. The irradiations and measurements were carried out under 
secondary vacuum conditions at 90 C. A simultaneous exposure to 
ultraviolet radiation, to 200 keV electrons, and to 40 keV and 150 
keV protons was realized. The materials tested were indium oxide 
conductive coatings, French and American zinc oxide white paints, 
and conductive black paints. The electrical resistance of the samples 
was recorded as a function of time. 





4507 Effect of heat treatments on ther ence of pure 
ALO. Basu, A.S.; Ganguly, A.K. (Bhabha Atomic Research Centre, 
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Bombay). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 461, 219-221(Jan 
1977). 

? From International symposium on radiation physics; Calcutta, 
India (30 Nov ety > 

See CONF-741109—. 

Six TL glow-peaks at the temperatures 100, 150, 200, 275, 310 
and 415°C are observed in pure Al,O3 after gamma irradiation. For 
higher exposures (greater than 1000 R) the 275°C TL glow-peak is 
masked by the lower temperature peaks and is not seen. Thermolu- 
minescence of this pure Al,Os is investigated after different thermal 
treatments. The overall sensitivity increases with annealing tempera- 
tures and reaches a maximum at about 1200°C. The results are 
explained in terms of the structural change in alumina during these 
heat treatments. 


4508 Radiation-induced mobility of substitutional hydrogen in 
MgO. Chen, Y.; Abraham, M.M.; Templeton, L.C. (Oak Ridge 
National Lab., TN). J. Am. Ceram. Soc.; 60: No. 3-4, 101-104(1977). 

The distribution of hydrogen between substitutional sites and 
Mg(OH): precipitates in MgO single crystals depends on the thermal 
treatment of the crystal. Isochronal annealing studies of quenched 
and slow-cooled crystals indicate that the substitutional H, as moni- 
tored by the O-H stretching frequency at 3296 cm-', is not mobile at 
<800°K. However, under the influence of electron irradiation, H is 
mobile below room temperature. The net result of the irradiations is 
the appearance of the paramagnetic vacancy left behind by the H 
and an enhancement of the amplitude of the Mg(OH)2 absorption 
band. The mobility of the substitutional H, which was found to be a 
strong function of the irradiation temperature, was greater at 290°K 
than at 85°K. A mechanism for the displacement of the substitutional 
H is proposed. 


4509 (N—77-14890) Variation of the electron paramagnetic res- 
onance signal of neutron-irradiated polycrystalline graphite with tem- 
perature. Nechtschein, M.; Kester, T. Dec 1976. Translation of 
Variation avec la temperature du signal de resonance paramagneti- 
que electronique de graphite polycristallin irradie par des neutrons, 
Carbon, Vol. 1, No. 2, 143-145, 1964. (NASA-TT-F—17334). 8p. 
NTIS PC A02/MF AO1. 

Electron spin resonance absorption of heavily neutron-irradi- 
ated polycrystalline graphite was studied, 1.25 to 293 K. The sample 
was irradiated by 3.9 x 10?” fast neutrons/? at 50 deg. The resonance 
signal obtained showed the asymmetric line shape predicted by 
Dyson's theory for the resonance absorption in conductors (asymme- 
try parameter A/B = 2). To obtain the temperature dependence of 
the intensity of the signal, the resonance of graphite was compared 
with that of a MgO crystal containing a certain amount of Mn. The 
temperature dependence for both lines was nearly identical (Curie 
law). Thus, by considering the Curie law and the value of the 
asymmetry parameter, the observed resonance seemed to be due to 
localized spin centers equally distributed in the sample. 


4510 Effects of gas transport properties on blister formation in 
He* -implanted glass. Mattern, P.L.; Shelby, J.E.; Thomas, G.J.; 
Bauer, W. (Sandia Labs., Livermore, Calif. (USA)). J. Nucl. Mater.; 
63: 317-324(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

Blister formation in He* -implanted glasses is correlated with 
the measured helium gas diffusivity. A series of glasses with diffusi- 
vities from approximately 3 x 10~’ to approximately 5 x 10° '* cm? 
sec” ' was implanted under nearly identical conditions with 150 keV 
He* ions at a flux of 15 »A cm~* and a nominal sample temperature 
of 110°C. Glasses with D less than approximately 1 x 10~° cm? sec”! 
were fully blistered, whereas those with D greater than approximate- 
ly 3 x 10°§ cm? sec™! showed no surface deformation. Glasses with 
diffusivities between approximately 3 x 10~* and approximately 1 x 
10-® cm? sec™' had local regions with low density coverage of 
relatively large blisters. The critical concentration of implanted 
helium, estimated by comparing experimental data with results from 
a simple theoretical model, is approximately 1 x 10'® cm~%, consistent 
with high pressure solubility measurements. Reemission data at low 
fluence are qualitatively in agreement with analytical calculations. 
Implications for CTR technology are discussed. 


4511 MeV He* bombardment of silicon carbide and carbon. 
Rovner, L.H.; Chen, K.Y. (General Atomic Co., San Diego, Calif. 
(USA)). J. Nucl. Mater.; 63: 307-312(Dec 1976). 

From 2. international conference on surface effects in con- 
oe fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

Samples of carbon, graphite, and silicon carbide have been 
bombarded with 0.6 and 3.5 MeV He* to doses ranging from 0.03 C/ 
cm? to 1.5 C/cm? (ion currents ranged from 10 pA/cm? to 100 p/A/ 
cm*). All samples experience surface uplifting. At 0.6 MeV, blisters 
form on near-theoretical density silicon carbide whereas on perme- 
abie graphite the surface appears to expand outward by separating 
along the existing pore and crack structure. These surface features 
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are not observed for bombardment at 3.5 MeV. For larger doses, 
large effective sputtering coefficients for silicon carbide result from 
fiaking off of successive layers. Smaller erosion rates are observed 
for a pyrolytic carbon with intermediate porosity, and no net erosion 
has been observed for the permeable graphite. Surface porosity is 
thought to play an important role in determining the effects of the 
ion bombardment. 


4512 Temperature dependence of trapping and depth profiles of 
6 to 15 keV deuterium in carbon. Scherzer, B.M.U.; Behrisch, R.; 
Eckstein, W.; Littmark, U.; Roth, J.; Sinha, M.K. (Max-Planck- 
Institut fuer Plasmaphysik, Garching/Muenchen (Germany, F.R.)). 
J. Nucl. Mater.; 63: 100-105(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

Depth profiles of 30 keV D2* and 20 keV Ds* implanted into 
edge and basal-oriented pyrolytic graphite have been measured by 
means of the D(*He, a)H nuclear reaction in the temperature range 
of 300 to 800 K. At room temperature deuterium concentrations up 
to 30 at.% are found in a surface layer corresponding to the range of 
the ions. The measured depth profiles do not fully agree either with 
calculated range profiles or with the damage profiles, but are deter- 
mined by the two together. At higher temperatures the deuterium 
concentrations decrease and the profiles broaden. At room tempera- 
ture the amount of trapped deuterium increases linearly with dose 
below 10'® deuterons/cm?. The trapping coefficient is roughly 60%. 
At 5 X 10'* deuterons/cm? the amount of trapped deuterium in the 
probed layer (approximately 4000 A) reaches saturation and the 
trapping coefficient becomes zero. The saturation value decreases 
with increasing temperature and increases with increasing energy. 


4513 Raman scattering and SEM studies of graphite and silicon 
carbide surfaces bombarded with energetic protons, deuterons and 
helium ions. Wright, R.B.; Varma, R.; Gruen, D.M. (Argonne Na- 
‘tional Lab., Ill. (USA)). J. Nucl. Mater.; 63: 415-421(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

Experimental investigations on the chemical and physical 
effects of 10-15 keV Hi*, Di* and He* ion bombardments to 
fluences up to 10'* ions/cm? on graphite and SiC have been conduct- 
ed using the techniques of Raman scattering and scanning electron 
microscopy (SEM). Raman scattering data for ion bombarded 
graphite reveal the formation of an amorphous surface layer as 
indicated by the appearance of a broad band in the spectrum 
centered at 1525 cm‘ which replaces the bands due to microcrystal- 
line carbon at 1585 cm™! and 1360 cm™*. The microcrystalline 
structure could be partially restored upon vacuum annealing at 
1040°C for several hours. A weak, broad band centered at 2150 cm™! 
also appears after bombardment which is indicative of the formation 
of -C=C- bonds. Surfaces of ‘KT’ SiC were also amorphized on ion 
bombardment as indicated by changes in the Raman spectra. Chemi- 
cal trapping of the incident Hi* and D,* ions to form bulk C-H, C-D 
and Si-H species was observed. Preferential sputtering of Si leaving 
a carbon rich surface region also occurred. Blister formation was 
observed in the SEM studies. 


4514 Assessment of ionization-assisted damage processes in 
CTR first-wall materials. Yarlagadda, B.S.; Robinson, J.E. (Argonne 
National Lab., Ill. (USA)). J. Nucl. Mater; 63: 466-471(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

Assessments have been made of the potential significance for 
CTR first-wall radiation damage of ionization-assisted processes. 
Mechanisms are examined in which the energy available for atomic 
displacements is supplied by transient Coulomb interactions attend- 
ing ionization and charge transfers induced in relevant materials by 
primary plasma radiation or by recoils. An energy-deposition cross 
section appropriate to such mechanisms is defined, compared nu- 
merically to the usual Lindhard nuclear stopping cross section, and 
used to estimate maximal possible effects. It is found that, for 
materials suggested for first-wall applications and under anticipated 
fluxes of plasma components, the calculated energy-deposition cross 
sections for the mechanisms considered are insignificant in compari- 
son to the nuclear stopping cross sections except in some cases of 
He** projectiles in non-metals. 


CHEMISTRY 


4515 (RFP—2644) Quality engineering and control semiannual 
progress report November and December 1976 and January—April 
1977. Carpenter, R.L. (Atomics International Div., Golden, Colo. 
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(USA). Rocky Flats Plant). 14 Jul 1977. Contract EY-76-C-04-3533. 
40p. Dep. NTIS, PC A03/MF AO1. 

Research and development activities are reported on absorp- 
tion spectroscopy, calorimetry, electrolysis, emission spectroscopy, 
fluorimetry gas chromatography, infrared spectroscopy, liquid chro- 
matography, liquid scintillation counting, mass spectroscopy, mi- 
croscopy, radiometric analysis, and thermal analysis. A group of 
miscellaneous projects are also described. (JRD) 


4516 (SAND—77-0701(Vol.3)(No.1)) Sandia technology. Mog- 
ford, J.A.; Garner, W.L. (eds.). (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Mar 1977. Contract EY-76-C-04-0789. 19p. Dep. NTIS, PC 
A02/MF AO1. 

Separate abstracts were prepared for the six articles. (JSR) 


ANALYTICAL AND SEPARATIONS CHEMISTRY 


REFER ALSO TO CITATION(S) 5104, 5131, 5170, 5211, 5356, 
5387, 5388 


4517 (NTIS/PS—77/0418) Chemical analysis of steel (a bib- 
liography with abstracts). Report for 1964—May 1977. Smith, M.F. 
(National Technical Information Service, Springfield, Va. (USA)). 
Jun 1977. 183p. NTIS PC NO1/MF NO1. 

Information is cited on chemical analysis of boron, nitrogen, 
hydrogen, sulfur, silicon, carbon, oxygen, aluminum, rare earths and 
other trace elements in steel. In addition, research on the determina- 
tion of major elements, including iron, is covered. New techniques 
and refinement of older techniques, including x-ray fluorescence, 
spectroscopy, chromatography, activation analysis and wet chemical 
methods are also included. (This updated bibliography contains 178 
abstracts, 25 of which are new entries to the previous edition.) 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 2526, 2683 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 5210 


4518 (NLCO—1146) Detection of carbon dioxide in the gases 
evolved during the hot extraction determination of hydrogen in urani- 
um ingots. Jursik, M.L.; Pope, J.D. (National Lead Co. of Ohio, 
Cincinnati (USA)). Aug 1977. Contract EY-76-C-05-1156. 25p. Dep. 
NTIS, PC A02/MF AO1. 

The hot extraction method was used at the National Lead 
Company of Ohio to determine hydrogen in uranium metal at the 2 
ppM level. The volume of gas evolved from the heated sample was 
assumed to be hydrogen. When a liquid nitrogen trap was placed 
into the system the hydrogen values were reduced 5 to 10%. The gas 
retained by the nitrogen trap was identified by mass spectrometry as 
predominantly carbon dioxide. Low hydrogen values were observed 
only when the nitrogen trap was used in the analysis of high-carbon 
(300 to 600 ppM) uranium from NLO production ingots. However, 
hydrogen values for low-carbon (30 to 50 ppM) uranium were 
unaffected by the nitrogen trap. The formation of carbon dioxide 
appears to be associated with the carbon content of the uranium 
metal. Comparisons of hydrogen values obtained with the hot ex- 
traction method and with an inert fusion—thermal conductivity 
method are also presented. 3 tables, 4 figures. 


4519 (Y—2085) Determination of percent nitrogen in silicon 
nitride. Keele, L.D. (Oak Ridge Y-12 Plant, Tenn. (USA)). Sep 1977. 
Contract W-7405-ENG-26. 15p. Dep. NTIS, PC A02/MF AO0Ol1. 

Percent nitrogen in samples of silicon nitride can be deter- 
mined by an analytical procedure that first uses a pyrydrolysis setup 
to produce an ammonia-type nitrogen solution. Next, the solution is 
condensed and trapped in a one-molar sulfuric acid solution which is 
then transferred to a modified Kjeldahl apparatus. Finally, the 
distillate is trapped in a boric acid solution and titrated, using a 
mixed indicator. In 12 determinations on a commercial grade of 
silicon nitride, the nitrogen content was found to be 38.13 +- 0.84 
wt %. 


4520 Determination of uranium and plutonium by sequential 
potentiometric titration. Kato, Y.; Takahashi, M. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai Research Establish- 
ment). Jpn. Anal.; 25: No. 12, 841-846(Dec 1976). (In Japanese). 

The determination of uranium and plutonium in mixed oxide 
fuels has been developed by sequential potentiometric titration. A 
weighed sample of uranium and plutonium oxides is dissolved in a 
mixture of nitric and hydrofluoric acids and the solution is fumed 
with sulfuric acid. After the reduction of uranium and plutonium to 
uranium(IV) and plutonium(III) by chromium(III) sulfate, 5 ml of 
buffer solution (KCI-HCI, pH 1.0) is added to the solution. Then the 
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solution is diluted to 30 ml with water and the pH of the solution is 
adjusted to 1.0 -- 1.5 with 1 M sodium hydroxide. The solution is 
stirred until the oxidation of the excess of chromium(II) by air is 
completed. After the removal of dissolved oxygen by bubbling 
nitrogen through the solution for 10 minutes, uranium (IV) is titrated 
with 0.1 N cerium(IV) sulfate. Then, plutonium is titrated by 0.02 N 
cerium(IV) sulfate. When a mixture of uranium and plutonium is 
titrated with 0.1 N potassium dichromate potentiometrically, the 
potential change at the end point of plutonium is very small and the 
end point of uranium is also unclear when 0.1 N potassium perman- 
ganate is used as a titrant. In the present method, nitrate, fluoride 
and copper(II) interfere with the determination of plutonium and 
uranium. Iron interferes quantitatively with the determination of 
plutonium but not of uranium. Results obtained in applying the 
proposed method to 50 mg of mixtures of plutonium and uranium 
((7.5 -- 50))% Pu were accurate to within 0.15 mg of each element. 


4521 Contributions to the analysis of nuclear raw materials. 15. 
Titrimetric determination of uranium in yellow cake. Korkisch, J. 
(Vienna Univ. (Austria). Analytisches Inst.); Abascal, F.; Hernandez, 
A.; Araico, E. (Comision Nacional de Energia Nuclear, Mexico 
City). Mikrochim. Acta; 1916: No. 3, . 291-298(Oct 1976). (In 
German). 

A procedure to determine mg amounts of uranium in sodium 
diuranate samples was described. In this method the sample is 
dissolved in mineral acids and the uranium then determined titrime- 
trically after its reduction by means of ferrous sulfate in phosphoric 
acid solution. The titration was performed with standard potassium 
dichromate solution in the presence of barium diphenylamine sul- 
phonate as indicator. This titration procedure is also very suitable for 
determination of uranium after its separation by means of anion 
exchange in a mixed aqueous-organic solvent system of 50 vol % 
tetrahydrofuran, 40 vol % methylglycol and 10 vol % 6 M hydro- 
chloric acid. The method was used to determine the uranium in 
numerous yellow-cake samples from Mexico, uranium contents be- 
tween 57 % and 71 % UsOs were found. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 


REFER ALSO TO CITATION(S) 2563, 2573, 5020, 5071, 5096, 
5097, 5146 


4522 (HEDL-TME—77-52) Simple and rapid method for deter- 
mining tritium in irradiated boron carbide and getter materials. Saari, 
C.E. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Jul 1977. Contract EY-76-C-14-2170. 32p. . 

A method is presented for determining tritium in irradiated 
boron carbide and getter materials used in boron carbide control 
rods. The extraction of tritium is based upon inert gas fusion, using a 
commercially available impulse furnace. 


4523 (SAND—77-0701(Vol.3)(No.1), pp 10-13) Measurement 
of light-atom distributions in solids. Blewer, R.S. Max 1977. 

In Sandia technology. 

We have developed. a sensitive technique that is capable of 
nondestructively measuring the abundance and depth-distribution of 
isotopes of hydrogen or helium imbedded in a solid. The measure- 
ment is a form of ion-backscattering spectrometry which uses pro- 
tons to probe within approximately 10um of the surface of a solid. 
By analyzing the energy of the backscattered protons we can deter- 
mine the number of atoms of a given mass present at various depths 
in the target material. This method permits detection of the lightest 
elements (i.e., those most difficult to detect by conventional ion- 
backscattering spectrometry) without sacrificing the capability of 
revealing the abundance and depth-distribution of heavier elements. 
For example, we have measured the initial distribution of helium 
implanted in a metal, then in subsequent measurements kept track of 
the helium migration. 


4524 Review of the statistical considerations involved in the 
treatment of isotope dilution calibration data. Schoeller, D.A. 
Biomed. Mass Spectrom.; 3: No. 6, merge ag 1976). 

The use cf linear regression analysis for the reduction of 
isotope dilution data is reviewed. The calculation of linear regression 
Statistics is based upon four assumptions: zero variance in the inde- 
pendent variable, equal variance for all values of the dependent 
variable, linearity and continuity. Unfortunately, isotope dilution 
data often violate one or more of these assumptions, which results in 
the calculation of an inaccurate calibration line. The inaccuracies can 
be avoided through careful inspection of the data, including analyses 
of variance and linearity. Large differences in the variances of the 
dependent variable require the use of a weighted linear regression. 
Nonlinearity necessitates either discarding data in the nonlinear 
portion of the calibration or the calculation and use of atom % 
excess and dilution instead of the sample isotope ratios. 


4525 Determination of plutonium microamounts in irradiated 
uranium fuel for ascertainment of burn-up degree. II. Radiometric 
determination of plutonium. Krtil, J.; Mencl, J. (Ustav Jaderneho 
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Vyzkumu, Rez (Czechoslovakia)). Jad. Energ.; 22: No. 11, 421- 
426(Nov 1976). (In Czech). 

A radiometric method is described of the determination of 
trace amounts of plutonium based on tion of plutonium from 
the solution and on measurement of the alpha activity of the extract. 
Individual stages of the technique were tested by experiment, i.e., 
separation of plutonium from the solution, preparation of suitable 
samples for measuring the alpha activity of plutonium, measurement 
of the activity, determination of the isotope composition of the 
plutonium sample, calculation of the amount of plutonium in the 
sample, and determination of the accuracy of the results. The total 
error of the determination of plutonium ranged within +-3% and is 
comparable with data given in the literature. 


4526 X-ray fluorescent rare earth analyses using an intrinsic 
germanium detector. Cotten, D. (Welex, Tyler, TX); Hall, H.E. Jr. 
pp 373-377 of In Proceedings of the 12th rare earth research confer- 
ence. Vol. I. Lundin, C.E. (ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1. 

A non-destructive, multi-element, quantitative analysis 
method was developed for the lanthanide rare earths in the concen- 
tration range 0.1% to 100%. (LK) 


4527 (UCRL-Trans—11266) Measuring the specific activity of 
plutonium solutions by the (47a—X/sub L/)-coincidence method. 
Antsiferov, V.T.; Geidel'man, A.M.; Preobrazhenskaya, L.D.; Razu- 
movskii, L.A.; Khol’nov, Yu.V. Translated from Prikl. Yad. Spek- 
trosk.; No. 5, 198-202(1975). 9p. Dep. NTIS, PC A0O2/MF AOl. 

The 47ra-X/sub L/ coincidence method was used to measure 
the activity of Pu in sources. In order to increase the efficiency of 
recording of a radiation with the proportional counter, gold-plated 
fuoroplastic films were used as supports. The deadtime of both 
channels a and X was found to be 2.52 +- 0.01 ys. Total error is less 
than 0.08%. The method is compared indirectly with a calorimetric 
method. (DLC) 


SPECTRAL PROCEDURES 
REFER ALSO TO CITATION(S) 2687, 3935, 4620 


4528 (CONF-770361—1) Recent progress in room temperature 
phosphorimetry for analysis of PNA. Vo-Dinh, T. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 9p. 
Dep. NTIS, PC A02/MF AO1. 

From Workshop on exposure to polynuclear aromatic hydro- 
carbons in coal conversion processes; Oak Ridge, Tennessee, USA (9 
Mar 1977). 

The potential use of trace analysis based on room-temperature 
phosphorescence (RTP) of adsorbed organic compounds is present- 
ed for polynuclear aromatic hydrocarbons (PAH or PNA). Limits of 
detection and selectivity are discussed. Choice of heavy atom per- 
turber, solvent, pH, excitation and emission wavelength, and lifetime 
offer an almost limitless combination of parameters to vary the 
selectivity of the RTP technique. (DLC) 


4529 (CONF-770376—1) Preliminary results from second-de- 
rivative absorption spectrometry applied to monitoring of PNA. Haw- 
thorne, A.R.; Thorngate, J.H. (Oak Ridge National Lab., Tenn. 
a > 1977. Contract W-7405-ENG-26. 17p. Dep. NTIS, PC A02/ 
AOl. 

From 2. ORNL PNA workshop; Oak Ridge, Tennessee, USA 
(10 Mar 1977). 

Second-derivative uv-absorption spectrometry, when coupled 
with linear least-squares fitting, is capable of analyzing accurately a 
complex mixture of volatile polynuclear aromatic compounds (PNA) 
in the vapor phase and in solution. Digital techniques should be used 
to record and analyze the spectra. Results are given for naphthalene 
vapor and a mixture of anthracene, phenanthrene, chrysene, and 
pyrene in cyclohexane. 7 figs. (DLC) 


4530 (COO—1515-78) Oxygen isotopic ratios in quartz as an 
indicator of provenance of dust. Jackson, M.L. (Wisconsin Univ., 
Madison (USA)). 1977. Contract EY-76-S-02-1515. 30p. (CONF- 
770210—11). Dep. NTIS, PC A03/MF AO1. 

From A.A. advancement of science conference; Denver, 
Colorado, United States of America (USA) (20 Feb 1977). 

Quartz was isolated in the long range aerosol size range (fine 
silt, 1-10 4m in diameter) from atmospheric aerosols, wind-erosive 
soils, soil silts, shales, and Pacific pelagic sediments of the Northern 
and Southern Hemispheres, to trace their provenance or origin, as 
part of a study of dust mineral sequestering of '°7Cs and other 
products of nuclear fission. The oxygen isotopic ratio (1*O/!*O) was 
determined by mass spectrometry. The provenance has been estab- 
lished for this fine silt fraction which reflects the relative proportion 
of two classes of quartz source: (a) weathering of igneous and 
metamorphic rocks (high temperature origin and low '*O/?*O ratio) 
and (b) of quartz crystallized in cherts and overgrowths (low tem- 
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perature origin and high '*O/'*O ratio). This quartz mixing ratio is a 
basic model or paradigm. Analyses of present day atmospheric 
aerosols and eolian-derived soils, Pacific pelagic sediments, and now- 
raised Phanerozoic marine sediments show that the Northern and 
Southern Hemispheres have separate large-scale reservoirs of the 
fine grain sizes that contribute to aerosol dusts. These can be 
identified by distinctive values of **O/1!*O ratios of the quartz 
therein. The difference in quartz 5'*O value in parts per thousand 
per ml (°/oo of about 12 +- 2 oo in Southern Hemisphere mixed 
detrital sediments and about 19 +- 2 oo in those of the Northern 
Hemisphere (for constant size, the 1-10 ym size fraction) results from 
the presence of a considerably larger proportion of quartz having 
low-temperature origin and higher 6'*O values (chert, silica over- 
growths, etc.) in the Northern Hemisphere reservoirs. The early 
paleoclimatic and paleogeochemical differences remain the control 
of the North-South Hemisphere difference in 5'°O values in long- 
range aerosol sized quartz. 


4531 (JUEL—1360) Long range tests with the Autosampler AS- 
1 for automated sample injection into the HGA 74 and HGA 76 
graphite furnace. Stoeppler, M.; Kampel, M. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.)). Nov 1976. 212p. (In German). 
Dep. NTIS (US Sales Only), PC A10/MF A0Ol. 

Data are presented obtained in the framework of the coopera- 
tion contract between Perkin-Elmer, Germany, and the KFA for the 
experiments carried out with the AS-1-system as a supplement to the 
publication which appeared in Z. Anal. Chem. 


4532 (UCID—17542) Photometric determination of 1,3,5-tria- 
mino-2,4, 6-trinitrobenzene (TATB) in dimethylsulfoxide (DMSO). 
Selig, W. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 21 Jul 1977. Contract W-7405-ENG-48. 9p. Dep. NTIS, PC 
A02/MF AOl1. 

The molar absorbanceted by the RSI/TRANCO finite-ele- 
ment computer code and results obtained by ORNL personnel for 
the Lyons, Kansas site. A determination of the transient temperature 
field for the room and pillar configuration that is proposed for the 
New Mexico pilot-plant site is included along with an analysis of the 
thermoelastic stress distribution in the near-field vicinity of the 
sleeve-waste container at the New Mexico pilot-plant site. (JRD) 


4533 (INEL-TR—22) Study of the distribution and transforma- 
tions of deposits on a graphite filament for atomic absorption spectro- 
photometry. Research note. Hircg, B. Translated from Spectrochim. 
Acta, Part B; 31: 153-158(1976). 9p. Dep. NTIS, PC A02/MF AOl1. 

The study of the distribution of the deposit indicates a lower 
limit to the size of the vapor cloud formed, since at the moment of 
atomization, the thermal effect increases the dispersion of the parti- 
cles. The study of the transformations by an x-ray technique is a 
method chosen for determining relative pre-heating conditions for an 
element, and it has the advantage of accurately indicating the 
evolution of the compounds deposited on a filament as a function of 
thermal cycling. 


4534 Contributions to the analysis of nuclear raw material. 7. 
Spectrophotometric determination of nickel in U;Os and yellow cake 
samples. Korkisch, J.; Huebner, H. (Vienna Univ. (Austria). Analy- 
tisches Inst.). Mikrochim. Acta; No. 2, 219-226(Aug 1975). (in 
German). 

A method is described which is suitable for separating nickel 
from large amounts of uranium and making the spectrophotometric 
end-determination accessible. The separation of the nickel from the 
uranium matrix is conducted by means of adsorption on a column of 
the strongly acidic cationexchanger Dowex 50 X8 from a mixture of 
95 vol.% tetrahydrofuran and 5 vol.% of 12 M nitric acid, which 
also is 0.1 M with respect to trioctylphosphineoxide. Following the 
elution with 6 M hydrochloric acid, the nickel is separated by 
chloroform extraction of its dimethylglyoxime complex from the 
coeluted foreign ions. After the back-extraction with 1 M hydrochlo- 
ric acid, the nickel is determined spectrophotometrically with appli- 
cation of the dimethylglyoxime method. The procedure was em- 
ployed for the determination of the nickel in UsOs standard speci- 
mens (0.64 to 23.3 p.p.m. Ni) and Yellow Cake (25.0 to 58.0 p.p.m. 
Ni). An excellent agreement was attained in the findings in all 
instances. 


4535 Why do we need SEM-SIMS. Pawley, J.B.; Hayes, R.L. 
(Univ. of California, Berkeley). Proc. Microsc. Soc. Can.; 2: 20- 
21(1975). 

The great success with which the elemental composition of 
some microscopic samples can be determined using x-ray spectrom- 
etry has tended to obscure some of the limitations of the technique 
and to overshadow alternative methods. One such alternative 
method is secondary ion mass spectrometry (SIMS). In this tech- 
nique the sample is eroded away using a beam of ions and the 
resulting secondary ions are then analyzed with a mass spectrometer. 
Although until recently this technique could not be considered a 
truly micro one, smaller ion probes using field ion sources coupled 
with the discovery that the production of positive secondary ions 
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could be reduced if the same area was illuminated with electrons 
from an instrument such as an SEM presented the possibility of 
increasing the spatial resolution to the 50 nm range by electron-beam 
modulation. The SEM also provides a good means of viewing the 
sample to line up the area of interest. Although SIMS slowly 
destroys the surface analyzed, it has several advantages over x-ray 
spectroscopy. 


4536 Scintillators and the SEM noise bottleneck. Pawley, J.B. 
(Univ. of California, Berkeley). Proc. Microsc. Soc. Can.; 2: 18- 
19(1975). 

The signal-to-noise ratio (S/N) of scanning electron micro- 
graphs should be set by the rate at which collectable secondary 
electrons are produced at the sample surface by the impinging 
electron beam, as this process should involve the smallest number of 
events. If, however, the scintillator in the secondary electron detec- 
tor does not produce a sufficient number of photons, or if these 
photons are not properly -onveyed to the photocathode of the 
photomultiplier tube (PMT), the "noise bottleneck” can shift to the 
photocathode, limiting the performance of the microscope. To study 
the importance of this effect, a primary beam of fixed current, but 
variable voltage was allowed to impinge on various types of scintil- 
lating materials [NE 901 (glass-Li), P-47, P-46, (phosphors), P-46 and 
CaF2(Eu) (single crystals)| attached to a light pipe normally used to 
detect transmitted electrons and forming the bottom side of a Fara- 
day cup attached to a pA meter. The S/N was measured at the 
output of the PMT head amplifier using an averaging D.C. volt- 
meter (signal) and a true-RMS AC voltmeter (noise), and this ratio 
was compared with the shot noise in the beam. Also the rate of 
degradation of luminescent efficiency of SEM scintillators with use 
was measured. 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 2583, 2612, 2614, 3650, 4534 


4537 (CONF-770907—4) Evaluation of crown compounds in 
solvent extraction of metals. McDowell, W.J.; Shoun, R.R. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 25p. Dep. NTIS, PC A02/MF AO1 

From International solvent extraction conference; Toronto, 
Canada (9 Sep 1977). 

Unexpectedly low results were obtained for extraction of 
chlorides, perchlorates, nitrates, and thiocyanates of alkalis, alkaline 
earths, and actinides from aqueous solutions by water-immiscible 
solutions of crown ethers. The expected preference for ions match- 
ing the crown ether hole-size was not seen here or in solubilizing dry 
alkali chlorides. Addition of an organic-soluble acid increased alkali 
extraction, with preference for the ion sized to fit the crown ether. 
Addition of an organic-soluble alcohol or phenol increased extrac- 
tion of KCl. Alcohol system results indicated an adduct of one 
crown ether and one or two alcohol molecules per KCl. 


4538 (COO—4073-1) Chelating extractants of improved selec- 
tivity. Progress report, September 1, 1976—October 31, 1977. Freiser, 
H. (Arizona Univ., Tucson (USA)). Jul 1977. Contract EY-76-S-02- 
4073. 45p. Dep. NTIS, PC A03/MF AO1. 

New means of characterizing metal chelating reagent selectiv- 
ity have been developed and incorporated into a theoretical factor 
analysis of the chelate stability constants of 24 metal ions with 14 
ligands of the EDTA family. The factor analysis will be extended to 
extracting ligand families. A computer-controlled automated metal 
chelate stability constant apparatus has been assembled and success- 
fully tested. A high performance liquid chromatograph has been set 
up and preliminary examination of comparison of reversed phase 
chromatographic separation of metal ions with their solvent extrac- 
tion behavior begun. 


4539 (ORO—4535-4) Solvent extraction studies using high-mo- 
lecular-weight amines. Progress report. McDonald, C. (Texas South- 
ern Univ., Houston (USA)). 24 Aug 1977. Contract EY-76-S-05- 
4535. 6p. Dep. NTIS, PC A02/MF AO1. 

The research is concerned with the use of amines for the 
extraction of various toxic metal ions from aqueous solutions. The 
studies on lead extraction by Alamine 336 and Aliquat-336-S were 
completed. Studies on extraction of mercury and on ion flotation 
were begun. No data is included in this document. (DLC) 


4540 (PB—259272) Economics of 4 freeze desalting process 
using cold seawater effluent of a liquid natural gas plant. Final report. 
(Fluor Engineers and Constructors, Inc., Los Angeles, Calif. (USA); 
Office of Water Resources Research, Washington, D.C. (USA). 
Water Resources Scientific Information Center). Mar 1976. Contract 
DI-14-30-3313. 61p. NTIS, PC A04;MF AO1. 

The technical feasibility and economic attractiveness of using 
cold seawater from an LNG plant in an adjacent seawater freeze 
desalting plant and the degree to which this would improve the 
environmental impact of the LNG plant is discussed. The basis for 
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comparison is a secondary refrigerant process, the AVCO Crystallex 
process. (GRA) 


4541 (RFP—2682) Evaluation of anion exchange resins for pre- 


analysis separation of actinides. Navratil, J.D. (Atomics International 
Div., Golden, Colo. (USA). Rocky Flats Plant). 13 Jul 1977. Con- 
tract EY-76-C-04-3533. 15p. (CONF-770846—1). Dep. NTIS, PC 
A02/MF A011. 

From 19. annual conference on analytical chemistry; Denver, 
Colorado, USA (1 Aug 1977). 

Anion exchange is the technique usually employed to separate 
plutonium and neptunium from actinides and other sample constitu- 
ents prior to radiochemical determinations of the actinides. For 
plutonium-neptunium separations, neptunium(IV) is sorbed on an 
anion exchanger and the plutonium(III) allowed to pass with the 
effluent and wash streams from a 5M HNOs-0.66M Al(NOs)s-0.2M 
Fe(SOsNH2): feed solution. Plutonium is separated from plutonium- 
uranium solutions by sorbing plutonium(IV) on the resin from a 7M 
HNO; feed and permitting the uranium(VI) to follow the effluent 
and wash streams. In both cases, plutonium and neptunium are 
eluted from the resins with dilute nitric acid. For the actinide 
separations, pellicular, macroreticular, and microreticular (gel-type) 
anion exchange resins were compared. The pellicular and macroreti- 
cular (porous gel) resins showed faster elution and washing proper- 
ties for the nonsorbable ions than the microreticular resins. Howev- 
er, the actinide breakthrough capacities of the pellicular and macror- 
eticular resins were less than the microreticular resins but the break- 
through capacities for the macroreticular resins were dependent on 
actinide feed concentrations. 


4542 Matrix of algae and method of making same and method of 

uranium from sea water by said matrix. Heide, E.A.; Wald, 
M.; Paschke, M.; Wagener, K. (to Kernforschungsanlage Juelich, 
Gesellschaft mit beschrankter Haftung). US Patent 4,039,445. 2 Aug 
1977. Priority date 8 Sep 1973, German, Federal Republic of (F.R. 
Germany). 4p. 

A method is proposed for obtaining uranium from seawater 
by using a matrix of uranium compatible algae mutants to pick up 
uranium dissolved in the seawater. The matrix is placed in an area of 
the sea in which low and high tides pass streams of seawater through 
the matrix. (LK) 


4543 TLC separation and in situ detection of polycyclic aroma- 
tic hydrocarbons. Studies using acetylated cellulose. Woidich, H.; 
Pfannhauser, W.; Blaicher, G.; Tiefenbacher, K. (Forschungsinstitut 
der Ernaehrungswirtschaft, Vienna (Austria)). Chromatographia; 10: 
No. 3, 140-146(Mar 1977). (In German). 

Polycyclic aromatic hydrocarbons (PAH) as environmental 
contaminants are of particular interest. This publication reports 
experiments on thin layer chromatographic separations of fourteen 
PAH on 30% acetylated cellulose. Separations obtained with a 
number of mobile phases and separation efficiencies depending on 
the addition of individual solvent components are summarized. 
Quantitative estimation of 3.4-benzopyrene at levels of 50 pg to 10 
ng is described. The detection limit of 3.4-benzopyrene using in situ 
measurements of fluorescence was estimated to be 10 pg. Measuring 
conditions for qualitative in situ detection of 14 PAH are given. 


4544 Extraction of trivalent lanthanides from aqueous acidic 
solutions with di(2-ethylhexyl) phosphoric acid in n-heptane. Hira- 
shima, Y.; Shiokawa, J. (Osaka Univ.). pp 164-172 of In Proceedings 
of the 12th rare earth research conference. Vol. I. Lundin, C.E. 
(ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1. 

A suggestion for the prediction of equilibria in two lanthanide 
systems was reported by Hirashima et al. This suggestion is devel- 
oped and extended to three lanthanide systems. (LK) 


4545 Separation of cobalt from nickel in ammonia—ammonium 
carbonate solutions using pressurized ion exchange. Hurst, F.J. (Oak 
Ridge National Lab., TN). Hydrometallurgy; 1: 319-338(1976). 

High resolution pressurized ion exchange has been used suc- 
cessfully to study and separate the various cobalt and nickel com- 
plexes present in commercial ammonia-ammonium carbonate solu- 
tions produced by the Caron process. Using chromatographic elu- 
tion from Dowex 50W-X8 (15—25 micron) resin with ammonium 
carbonate solutions, three cobalt species, identified as the purple 
carbonato tetrammine complex, [Co(NHs)sCOs]*, the red carbonato 
pentammine complex, [Co(NHs)sCOs]*, and the yellow hexammine 
complex [Co(NHs)s]**, were separated from a single nickel species. 
Nickel sorption was found to be a strong function of pH, whereas 
sorption of the cobalt complexes was essentially independent of pH 
over a rather wide range, extending from ~pH 7.8 to 10. Distribu- 
tion ratios for all species increased significantly with decreasing 
ammonium carbonate concentration. With ammonium carbonate so- 
lution at pH 9.5, the complexes were eluted in the following order: 
[Co(NHs)sCOs]*, [Co(NHs)sCOs]*, [Ni(NHs)/sub 6-x/(H2O)/sub x/ 
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]*, and Hs)6]**. From 4 M (NH4)2COs, distribution ratios 
were 5.0, 7.5, 18, and 75 for the respective complexes identified in 
the order above. This study points out some of the difficulties and 
opportunities in developing a viable ion exchange process for the 
recovery and separation of these metal ions. 


4546 Purification of = di(2-ethylhexyl)phosphoric acid. 
McDowell, W.J.; Perdue, P.T.; Case, G.N. (Oak Ridge National 
Lab., TN). J. Inorg. Nucl. Chem.,; 38: 2127-2129(1976). 

Several methods of purification of di(2-ethylhexyl) phosphor- 
ic acid (HDEHP) were investigated. The optical density of the 
material purified by a caustic scrub method, vacuum distillation, and 
precipitation as a copper salt of HDEHP was used as a criteria of 
purity since the purified HDEHP was to be used in an extractive 
scintillator solution for assay of a emitters. The material prepared by 
the copper salt precipitation method which is described in detail 
showed a maximum optical transparency in the 300 to 400 nm 
region. (BLM) 
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CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 2116, 2376, 2377, 2378, 2383, 
2704, 5135 


(AD-A—040222) Thermochemistry of gaseous compounds 
of metals. Annual summary report 5 Dec 74—4 Dec 75. Hildenbrand, 
D.L. (Stanford Research Inst., Menlo Park, Calif. (USA)). Feb 1976. 
Contract F44620-73-C-0037. 13p. NTIS PC A02/MF AOl. 

Thermochemical studies of gaseous IIA monohalides CaBr, 
SrBr, BaBr, and BaCl were carried out by high temperature mass 
spectrometry. The monohalides were generated by the reaction of 
HBr or HC! with appropriate metal oxides in molydbenum effusion 
cells. Dissociation energies and standard heats of formation were 
evaluated from various equilibrium measurements at temperatures of 
1800 to 2000 K. Preliminary thermochemical data were obtained for 
gaseous Bal. In the course of the work, the gaseous oxybromide 
OBBr was also observed, and thermochemical data were derived. 
From studies of the vaporization of CaBr2, SrBr2, and BaBr2 by the 
torsion-effusion methods, values were derived for the heats of subli- 
mation/vaporization, heats of formation, and dissociation energies of 
the gaseous dibromides. The derived dissociation energies of the 
monohalides are compared with values obtained from flame equilib- 
i iluminescence, ionic model calculations, and Birge-Sponer 
extrapolations; the results provide an interesting comparison of the 
experimental methods, and give further information about chemical 
bonding in the monohalides. (Author) 


4548 (AD-A—040579) Chemical reactions on solid surfaces 
using molecular beam techniques. Final report 1 Jan 72—31 Mar 77. 
Palmer, R.L. (IRT Corp., San Diego, Calif. (USA)). 30 Apr 1977. 
Contract N00014-72-C-0247. 11p. (IRT—8005-008). NTIS PC A02/ 
MF AOl. 

Thermal energy molecular beams have been used to study 
chemical interactions with metal surfaces. Chemisorption of simple 
molecules such as H2, O02, CH4, C2Hx and CO was investigated on 
single and polycrystalline surfaces of Pt, Ni, Co, and Ag. Kinetic 
parameters and reaction mechanisms were determined for model 
catalytic reactions including CO and C2Hx oxidation and methana- 
tion from H2/CO mixtures. (Author) 


4549 (AD-A—040944) Kinetics of the reaction of chlorine 
atoms with hydrogen chloride. Technical report. Skolnik, E.G.; Kauf- 
man, M. (General Electric Co., Idaho Falls, Idaho (USA). Flight 
Propulsion Lab. Dept.). 1975. Contract N00014-75-C-0200. 18p. 
NTIS PC A02/MF AOl1. 

Atomic fluorine was reacted with HCI in a flow system to see 
if the F + HCl yields HF + Cl reaction could be used as a titration 
for determination of F atom concentration, with an endpoint indicat- 
ed by the intensity of chlorine atom recombination emission. A sharp 
intensity maximum of this emission was observed near the endpoint, 
indicating the rapid removal of chlorine atoms by excess HCI. Since 
kinetic studies indicated that this removal process was third order 
overall and first order in Cl, the Cl + HCl + M yields HCI2 + M 
reaction was hypothesized. Third order rate constants were deter- 
mined for M = HCl, Ar, and N2. The relative efficiencies were 
found to be Ar:N2:HC! = 1:7.9:19.5. 


4550 (BERC/TPR—77/3) Thermodynamics of aqueous sodium 
dodecyl sulfate. Berg, R.L. (Energy Research and Development 
Administration, Bartlesville, Okla. (USA). Bartlesville Energy Re- 
search Center). Aug 1977. 38p. Dep. NTIS, PC A03/MF AO1. 

A flow microcalorimeter system was assembled and is being 
used in a thermodynamic study of surfactant systems as part of the 
ERDA enhanced oil recovery program. Enthalpies of dilution and 
demicellization of sodium dodecyl sulfate were measured over a 
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temperature range of 20 to 35°C. This surfactant was also studied 
with cosurfactant and salt backgrounds. The critical micelle concen- 
trations (cmc) were determined and are in excellent agreement with 
those in the literature. Studies below the cmc suggest the possible 
formation of a dimer. 17 tables, 9 figures. 


4551 (CONF-770537—1) Comparative study of associated spe- 
cies in vapors of alcohols and water by measurement of thermal 
conductivity. Frurip, D.J.; Curtiss, L.A.; Blander, M. (Argonne 
National Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 40p. 
Dep. NTIS, PC A03/MF AOI. 

From 7. symposium on thermophysical properties; Gaithers- 
burg, Maryland, United States of America (USA) (10 May 1977). 

Measurements of the thermal conductivities of methanol, 
trifluoroethanol, ethanol, and water vapors have been made as a 
function of pressure and temperature with a thick hot wire cell using 
a relative method in which the cell was calibrated with Ne, Ar, and 
Kr. Comparisons of the results for the different vapors can readily be 
made since all the measurements were performed with the same 
apparatus. At any given temperature (330 to 400°K), the thermal 
conductivities increased with pressure (7 to 160 kPa), indicating the 
presence of associated species in all the vapors. From the data, 
association constants were deduced as well as standard enthalpies 
and standard entropies for the formation of the associated vapor 
species. Dimeric molecules were detected in trifluoroethanol, eth- 
anol, and water vapor; and a tetramer species was detected in 
methanol and ethanol. In quantum mechanical calculations, the 
cyclic hydrogen bonded tetrameric species is especially stable, sup- 
porting the conclusions that the pressure dependence of the thermal 
conductivities of methanol and ethanol is related to the presence of 
tetramer. Consistent with the quantum mechanical calculations, the 
measurements indicate that the trifluoroethanol dimer bond is 
strongest. Transport parameters deduced from the data are also 
reported. 


4552 (CONF-770662—2) Some aspects of the high temperature 
vaporization behavior and valence effects in actinide-oxide rare-earth- 
oxide systems. Tetenbaum, M. (Argonne National Lab., Ill. (USA)). 
1977. Contract W-31-109-ENG-38. 19p. Dep. NTIS, PC A02/MF 
AOl. 

From International colloquium on refractory oxides for high 
temperature energy sources; Odeillo, France (28 Jun 1977). 

The vaporization behavior of the neodymium sesquioxide 
phase has been studied as a function of oxygen partial pressure in the 
temperature range from 2155 to 2485°K. Oxygen potentials for the 
U-Nd-O system, where Nd/(U + Nd) = 0.1 and 0.2, are higher than 
those obtained with unalloyed urania. A significant increase in 
oxygen potential occurs when cerium is incorporated into the lattice 
of the U-Pu-O system for actinide ratio of Pu/(U + Pu) = 0.2 and 
cerium-to-metal ratio Ce/(U + Pu + Ce) = 0.05. Measurements of 
oxygen potential at 2050 K above hypostoichiometric U-Pu-O com- 
positions having plutonium-to-metal ratios ranging from 0.15 to 0.30 
indicate that for a given plutonium valence, the oxygen potential is 
dependent on the plutonium-to-metal ratio. Total pressures of acti- 
nide-bearing species estimated from our experimental oxygen poten- 
tials and the free energies of formation of the gaseous and condensed 
phases are in good agreement with those obtained from analysis of 
sublimates collected during transpiration experiments. 


4553 (GEPP—323) Calcium chromate synthesis molar ratio and 
drying studies. Dillard, B.M. (General Electric Co., St. Petersburg, 
Fla. (USA). Neutron Devices Dept.). 28 Jul 1977. Contract EY-76- 
C-04-0656. 18p. Dep. NTIS, PC A02/MF AO1. 

The purpose of this study was to determine the effect of 
varying the molar ratio of reactants and the sample drying tempera- 
ture on the chemical and physical properties of the calcium chro- 
mate product. Calcium chromate samples were prepared using stan- 
dard operating procedures developed at GEND with molar ratios of 
reactants ranging from stoichiometric amounts for neutralization of 
chromic acid to both ammonium chromate and ammonium dichro- 
mate at 10 percent excesses for each reagent. Results showed that a 
product of higher purity was obtained by using a molar ratio of 
2.2:1.1:1.0 (NHsOH:CrO3:CaO). The effect of drying temperature on 
chemical and physical properties was studied by drying samples at 
400°C, analyzing, drying again at 600°C, and repeating the analyses. 
Samples dried at 600°C had a significantly higher purity compared 
with the samples dried at 400°C. Small differences were observed 
for samples dried at 600°C. 


4554 (iS-M—102) Fascinating world of rare earth research. 
Gschneidner, K.A. Jr. (Ames Lab., lowa (USA)). 1977. Contract W- 
7405-ENG-82. 22p. (CONF-770717—3). Dep. NTIS, PC A02/MF 
AOl. 

From International conference on rare earths and actinides; 
Durham, United Kingdom of Great Britain and Northern Ireland 
(UK) (4 Jul 1977). 

The first part of this paper concerns some of the notable 
events which occurred early in the author's career as a rare earther 
and some of the major events which took place in the two decades 
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1950 to 1970. The notable changes and advances in the rare earth 
research world since the 1971 Durham Conference are described in 
the second and largest part of the paper. The final portion is 
concerned with actinide developments since 1971. 


4555 (LBL—6290) Study of potassium 2-germaacetate and an 
attempt to synthesize potassium germyl mercaptide. Yang, D.J. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jun 1977. 
Contract W-7405-ENG-48. 47p. Dep. NTIS, PC A03/MF AOI. 

In dilute aqueous acid solutions (0.05—0.5 M H*), 2-germaa- 
cetic acid decomposes to form carbon monoxide, an orange-yellow 
solid of approximate composition GeH/sub 0.6/, and small amounts 
of germane. The rate law for the reaction is -d[GeHsCOOH]/dt = 
k[H* ][GeH;COOH]. The value of k was determined to be (5.59 +- 
0.14) x 10°* M~? sec”! at 22.5° and at ionic strength of 1.0 M. The 
rate was studied in the range 0—39.5° and the activation energy was 
determined to be 16.9 kcal/mol. When the reaction is carried out in 
strongly acidic solutions, carbon monoxide is evolved quantitatively, 
but no solid hydride or germane forms. The resulting solution 
contains the GeHs;* group. In neutral and alkaline solutions, the 2- 
germaacetate ion decomposes to give germane and bicarbonate (or 
carbonate): GeHsCO.” + H2O — GeH, + HCOs~. The rate of this 
decarboxylation is pH independent and is first order in the germaa- 
cetate ion. In strongly alkaline solutions, a second decomposition 
reaction, producing hydrogen and the insoluble brown polymer 
H2Ge2O; x xH2O, competes with the decarboxylation: 2GeHsCO2~ 
+ 2OH™ + (3 + x)H2O — 6H2 + H2Ge2Os x xH20 + 2CO3*. At 
60° in 1M NaOH, Ke = 2.5 x 107'®M sec”; the activation energy is 
20.8 kcal/mole. Probable mechanisms of the reactions are discussed. 


4556 (LBL—6292) Characterization of the gaseous and solid 
products of decomposition of aluminum sulfate. Knutsen, G.F. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jun 1977. 
Contract W-7405-ENG-48. 26p. Dep. NTIS, PC A03/MF AOl. 

Thesis. 

Mass spectrometry and effusion weight loss experiments were 
used to study the gaseous decomposition products of Ale(SO,)s. 
Constant SO2*/SO;* ion ratios show that equilibrium is achieved 
within the effusion cell for three orifice diameters. The HxO*/SOs3* 
ion ratio remains constant at about '/¢ until the sulfur oxide content 
of the effusion cell is essentially exhausted. This result indicates that 
“anhydrous” aluminum sulfate contains in the lattice about 0.03 
moles water per mole of sulfate ion. Experimentally determined 
decomposition pressures are approximately four times higher than 
equilibrium pressures calculated from heats and entropies of forma- 
tion, but agree to within the 5 kcal uncertainty in the measured heat 
of formation of Al(SO,)s.The solid decomposition product of 
Alo(SO,)s is a metastable, amorphous alumina at temperatures below 
600°C. The surface area of the alumina is 165M?/gm with particles 
which contain internal pores which average about 100A in diameter. 
These internal pores are not accessible to SO2 adsorption at room 
temperature, presumably because reactions of alumina with SO: or 
an impurity block the pore mouths. 9 figs. 


4557 (N—77-14825) Absolute rate of the reaction of Cl(p-2) 
with molecular hydrogen from 200-500°K. Whytock, D.A.; Lee, J.H.; 
Michael, J.V.; Payne, W.A.; Stief, L.J. (National Aeronautics and 
Space Administration, Greenbelt, Md. (USA). Goddard Space 
Flight Center). Dec 1976. 2ip. (NASA-TM-X—71248; X—691-76- 
281). NTIS PC A02/MF AO1. 

Rate constants for the reaction of atomic chlorine with hy- 
drogen are measured from 200-500°K using the flash photolysis- 
resonance fluorescence technique. The results are compared with 
previous work and are discussed with particular reference to the 
equilibrium constant for the reaction and to relative rate data for 
chlorine atom reactions. Theoretical calculations, using the BEBO 
method with tunneling, give excellent agreement with experiment. 


4558 Rate constants and activation parameters for outer-sphere 
electron-transfer reactions and comparisions with the predictions of 
Marcus theory. Chou, M.; Creutz, C.; Sutin, N. (Brookhaven Nation- 
al Lab., Upton, NY). J. Am. Chem. Soc.; 99: No. 17, 5615-5623(17 
Aug 1977). 

Rate constants at 25°C and activation parameters are report- 
ed for several outer-sphere electron-transfer reactions. The oxidants 
studied include Ru(NHs)s**, Ru(NHs)spy**, Co(phen)s**, and 
Ru(NHs)s(bpy)** while the reductants include Eu/sub aq/**, V7*/ 
sub aq/, Ru(NHs)s*", and Ru(NHs)spy”*. From Marcus calculations 
using cross-reaction data, self-exchange rates for the Eu**/sub aq// 
Eu**/sub ag/ and Cr(bpy)s**/Cr(bpy)s couples are estimated as 
10-® to 10°-* M~' s~' and 107 to 10° M~' s~}, respectively, at 25°C 
and » = 1.0 M. The data for outer-sphere electron transfer reactions 
between 2+ and 3+ charged ions with known self-exchange rates 
are reviewed. Marcus theory is found to be reasonably successful in 
predicting the rate constants for the cross-reactions. In general, 
however, observed rate constants are smaller than the calculated 
values. The assumptions of the Marcus model are reviewed in an 
effort to determine where the model fails. 
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4559 Thermodynamics of electrolytes. 7. Sulfuric acid. Pitzer, 
K.S.; Roy, R.N.; Silvester, L.F. (Univ. of California, Berkeley). J. 
Am. Chem. Soc.; 99: No. 15, 4930-4936(20 Jul 1977). 

Although the thermodynamic properties of sulfuric acid 
above 0.1 M and near 25°C are well established numerically, they 
have not been represented accurately by equations which are based 
upon the ionic species present, H*, HSO,~, and SO,*”. We have 
developed and fitted such equations over the range from 0 to 6 M in 
a system compatible with those for fully dissociated, strong electro- 
lytes. The enthalpy is treated as well as the activity and osmotic 
coefficients. These equations also establish the solute standard state 
and the relationship between the properties of sulfuric acid in that 
state with those for the pure acid. Among the results obtained (for 
25°C) are the dissociation constant 0.0105 and the heat of dissocia- 
tion -5.61 kcal mol~! for HSO,~ and the entropy of SOQ,7, 4.2 +- 
0.2, and of HSO,~, 32.1 +- 0.3 cal K~' mol~*. Also for the reaction 
po pe = 2H*(aq) + SO,” (aq), AH® = -22844, AG® = -12871 
cal mol’. 


4560 Methyl and fluorine substituent effects on the gas-phase 
Lewis acidities of silanes by ion cyclotron resonance spectroscopy. 
Murphy, M.K.; Beauchamp, J.L. (California Inst. of Tech., Pasade- 
na). J. Am. Chem. Soc.; 99: No. 15, 4992-4999(20 Jul 1977). 
Formation of gas-phase Lewis acid-base adducts (CHs)/sub 
n/F/sub 4-n/SiF~ (n = 0-2) in reactions of SFs~ and SF;~ with 
neutral fluoromethylsilanes is examined using trapped-anion ion cy- 
clotron resonance spectroscopy. Fluoride transfer reactions ob- 
served in binary mixtures of the silanes and of silanes with borane 
Lewis acids RsB(R = CHs, C2Hs, i-C3H:, F), in the presence of 
trace amounts of SF. as the fluoride source, establish the Lewis 
acidity order BF; is greater than SiF, is greater than (i-C3H7)2FB is 
greater than (i-C;H7)sB is greater than (C2Hs)2FB is greater than 
(C2Hs)sB is greater than (CHs)FB is greater than CHsSiFs is greater 
than (CH3)3B is greater than (CHs)SiF2 is greater than SF, is 
reater than (CH3)sSiF in the gas phase for F~ as reference base. 
uantitative estimates of adduct bond dissociation energies 
D[(CHs)/sub n/F/sub 4-n/Si-F~ ] (n = 0-2) and heats of formation 
of adducts (CH3)/sub n/F/sub 4-n/SiF~ are derived. Variations in 
adduct bond strengths are discussed in terms of the effects of methyl 
and fluorine substitution on silicon. Analogies are drawn to similar 
substitutent effects observed in the _ isoelectronic neutral 
fluoromethylphosphoranes. 


4561 Crystal and molecular structure of pentakis(4-methyl-1- 
phospha-2,6,7-trioxabicyclo[ 2.2.2 joctane)cobalt(I)(acetonitrile)trini 
tratocobalt(II), Co{P(OCH2);CMe],; [Co(NO;);NCMe]. Albright, 
J.O.; Clardy, J.C.; Verkade, J.G. (Ames Lab., IA). Inorg. Chem.; 16: 
No. 7, 1575-1580(Jul 1977). 

Unlike PRs ligands which readily form ONCo(PRs)3 upon 
reaction with Co(NOs3) in i-PrOH, P(OCH2)sCMe(L) induces dis- 
proportionation of divalent cobalt to form red [CoLs]xCo(NOs)«] (1) 
and purple [CoLeé},[Co(NOs)]s (2). Evidence for the nitrosyl com- 
plex ONCo[P(CH20)sCMel]s (3) is presented in the case of the caged 
phosphine ligand, however. Attempted recrystallization of 1 from 
hot acetonitrile results in the formation of red 
[CoLs][Co(NOs)sNCMe] (4) and yellow [CoLsJNOs3. The crystal 
and molecular structure of the title compound 4 was determined 
from three-dimensional single-crystal x-ray data. The compound 
crystallizes in the orthorhombic space group Pbca with a = 22.578 
(3), b = 17.224 (5), and c = 25.961 (9) A and eight molecules per 
unit cell. The structure was solved by conventional heavy-atom 
techniques and refined on F by least-squares methods to weighted 
and unweighted R factors of 0.091 and 0.111, respectively, for 3944 
independent nonzero reflections. The cation consists of a near- 
perfect trigonal-bipyramidal array of P atoms around the monova- 
lent cobalt with an average CoP distance of 2.128 (3) A. Distances 
and angles associated with the ligand are very comparable to those 
recently reported for P(OCH2)sCHe2Br. The anion has a novel hepta- 
coordinate cobalt(II) geometry which incorporates three bidentate 
nitrates and an acetonitrile molecule. The axial OCON angle is 178.9° 
while the OCoO angles in the somewhat distorted equatorial plane 
range from 57.9 to 93.4°. The axial (2.160 A) and equatorial (average 
2.165 A) CoO bond distances are nearly equal. 


4562 Magnetic isomers of iron(II}. Bis(C- 
cyanotrihydroborate)bis(phenanthroline)iron: a spin triplet. Purcell, 
K.F.; Yeh, S.M.; Eck, J.S. (Kansas State Univ., Manhattan). Jnorg. 
Chem.; 16: No. 7, 1708-1715(Jul 1977). 

The synthesis of an unusual six-coordinated, spin triplet (S = 
1) ferrous complex, Fe(phen)2(NCBHs), with cis geometry is de- 
scribed. This complex is characterized by its magnetic moment and 
infrared, visible-region, and Moessbauer spectra. On the basis of 
these data and the angular overlap model of metal--ligand bonding, - 
NCBHs is characterized as a ligand possessing moderate sigma- and 
pi-donor characteristics toward Fe(phen)2**. How a proper balance 
of sigma- and pi-donor properties of -NCBHs and phen yields the 
spin-triplet state of the eevee complex is discussed. Consideration 
of the CN stretching frequency data for the isomeric pairs of 
Fe(phen)2(NCBHs)2 and Fe(phen)(CNBHs) and other bridged 
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cyano species raises interesting —— about the effect of double 
coordination of cyanide on the CN sigma bonding. Finally, thermal 
stability studies of the Fe--CN--BHs and Fe--NC--BHs linkages 
eliminate the possibility of isomerization by a facile CN flip mecha- 
nism within the Fe and B cage and suggest that (phen)2Fe(NCBHs)2 
is the thermodynamically favored isomer. 


4563 Bridging ligands in organometallic chemistry. I. Eta*:eta®- 
fulvalene complexes of molybdenum carbonyl. Smart, J.C.; Curtis, C.J. 
(Univ. of California, Berkeley). Inorg. Chem.; 16: No. 7, 1788- 
1790(Jul 1977). 

The isolation of sodium cyclopentadienide as a crystalline 1,2- 
dimethoxyethane adduct has led to an efficient in situ synthesis of 
the bicyclopentadienyl or fulvalene dianion. This bridging ligand 
reacts with molybdenum hexacarbonyl to yield the (eta® : eta®- 
fulvalene) hexacarbonyldimolybdenum dianion which was alkylated 
to yield a dimethyl derivative, oxidized to a metal--metal bonded 
dimer, and metathesized to a mercury(II)-bridged polymer. 


4564 Spectroscopic studies of ionic solvation. XX. Cesium-133 
NMR study of cesium salts in different solvents. DeWitte, W.J.; Liu, 
L.; Mei, E.; Dye, J.L.; Popov, A.I. (Michigan State Univ., East 
Lansing). J. Solution Chem.; 6: No. 5, 337-348(May 1977). 

jum-133 chemical shifts were measured in a number of 
solvents as a function of salt concentration and of the counterion. 
Infinite-dilution chemical shifts (vs. aqueous Cs* ion at infinite 
dilution) ranged from + 59.8 ppM for nitromethane solutions to -29.4 
ppM for pyridine. In general, the magnitude of the downfield 
chemical shift reflected the donor ability of the solvents. Ion-pair 
formation constants were calculated from the concentration depen- 
dences of ™*°Cs chemical shifts in several nonaqueous solvents. (2 
tables, 7 figs, 22 refs.) 


4565 Thermodynamics of mixed electrolyte solutions. IX. Calcu- 
lation of the osmotic and activity coefficients in a pseudoternary 
system (NaCI—nKCl)—MgCh—H20O at 298.15°K. Saad, D.; Padova, 
J. (Soreq Nuclear Research Centre, Yavne, Israel). J. Solution 
Chem.,; 6: No. 3, 191-201(Mar 1977). 

The equation of Reilly, Wood, and Robinson was used to 
predict the osmotic coefficient of a pseudoternary system (NaCl— 
nKCl)—MgCh—H2O over a molal ionic strength range of 1.0 to 5.0 
moles-kg~*. The results are in close agreement with experimental 
data at most ionic strengths. The standard deviation in the osmotic 
coefficients over the entire. concentration range lies within 0.0035. 
The predicted values of the mean activity coefficients are in good 
agreement with those obtained by the treatments of both Scatchard 
and Friedman. Mean activity coefficients for the other components 
were also predicted. 


4566 Crystal and molecular structure of the violet isomer of 
(phis P)2[(CF3)2C2S2] RuCO. Clearfield, A.; Epstein, E.F.; Bernal, I. 
(Brookhaven National Lab., Upton, NY). J. Coord. Chem.; 6: No. 4, 
227-240(1977). 

The crystal structure and the details of the molecular configu- 
ration of the violet isomer of (PhisP)2[CFs3)2C2S2]RuCO were estab- 
lished from three dimensional, single crystal, X-ray diffraction data. 
This isomer crystallizes in the orthorhombic system, space group D/ 
sub 2h/'*—Pbca, in a cell whose dimensions are: a = 22.394(8), b = 
19.107(6) and c = 17.480(5) A. The measured and calculated densi- 
ties are 1.56(2) and 1.56 gm-cm~* and z = 8 molecules/unit cell. The 
shape of the polyhedron of ligands around the central Ru atom is a 
square pyramid distorted principally by the fact that the Ru--C bond 
length is shorter than the four bonds to the nearly equidistant 
phosphorus and sulfur ligands. The dithiolene sulfur atoms occupy 
adjacent positions in the basal plane; the two triphenylphosphine 
ligands occupy a basal plane site and the unique axial position while 
the carbonyl carbon occupies the fourth basal plane site. The two 
Ru—S bond lengths are 2.298(3) and 2.287(3) A, while the two Ru— 
P distances are 2.353(3) and 2.274(3) A in length, the latter being the 
basal plane Ru—P bond. The Ru—C and C—O bond lengths are 
1.849(11) and 1.133(11) A, respectively. The bonds within the tri- 
phenylphosphines are normal and the phenyl rings are planar, nearly 
equilateral hexagons. The dithiolene ligand has C—S and (ethylene 
C)—(ethylene C) distances of 1.719(10) and 1.358(12) A, respective- 
ly, which conform more closely to values expected from an unsatu- 
rated cis-dithiol than a dithioketone. The closest inter or intramole- 
cular contact between the Ru atom and the phenyl hydrogens is 3.08 
A, which is about 0.5 A longer than the sum of van der Waals’ radii. 


When refinement was complete, the unweighted and weighted R(F) 
factors, for 2386 observed reflections, were 0.060 and 0.055, with an 
error of fit of 1.16. 


4567 Volume dependence of the Grueneisen y and other thermo- 
dynamic properties of NaCl. Hardy, R.J.; Karo, A.M. (Univ. of 
California, Livermore). J. Phys. Chem. Solids; 38: No. 8, 905- 
911(1977). 

The quasi-harmonic approximation is used to calculate the 
Helmholtz free energy F of NaCl. The interionic forces are repre- 
sented by a deformation-dipole model, which is parameterized self- 
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consistently. We give a parameterized expression for F which can be 
used to predict the temperature and volume dependence of the 
thermodynamic properties. The expression for F is tested by com- 
paring our predicted values for the heat capacity C/sub P/, the 

expansion a, and the bulk modulus B/sub s/ with experi- 
mental atmospheric-pressure values and by comparing predicted 
values for the Grueneisen y at high pressures with the recent 
measurements of Boehler, Getting and Kennedy. Excellent agree- 
ment is obtained. Predictions for the volume dependence of C/sub 
P/, a, and B/sub s/ and for the isothermal equation of state at room 
temperature are given. Values for the logarithmic derivative q/sub 
T/ = (delta In y/delta In V)/sub T/ and for the Anderson-Gruenei- 
sen parameters delta/sub s/ and delta/sub T/ are also given. 


4568 Lower limits of the potentiometric titration of perchlorate 
using a perchlorate ion-selective electrode. Selig, W. (Univ. of Cali- 
fornia, Livermore). Microchem. J.; 22: 1-6(1977). 

Three titrants (tetraphenylarsonium chloride, 
tetraphenylphosphonium chloride, and tetra-n-pentylammonium bro- 
mide) were evaluated for the potentiometric determination of perch- 
lorate. The emf levels were monitored with a perchlorate ion- 
selective indicator electrode and a double-junction reference elec- 
trode. The tetraphenylonium salts were equivalent, yielding the same 
precision and magnitude of potentiometric breaks. Considerably 
smaller breaks were obtained with tetra-n-pentylammonium bro- 
mide, which, therefore, is not recommended as titrant. The lower 
limits for the potentiometric titration of perchlorate at ambient 
temperature were extended to approximately 0.09 mmol per 50 ml 
(1.7 x 107° N) from the previous 0.25 mmol per 50 ml. If Gran plots 
are used, they can be further extended to approximately 0.01 mmol 
per 50 ml (2.1 x 10~*N). 


4569 Deuteriding of thin titanium films: the effect of carbon 
monoxide surface contamination. Malinowski, M.E. (Sandia Labs., 
Livermore, Calif. (USA)). J. Nucl. Mater.; 63: 386-391(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976 

The effect of adsorbed CO on the deuteriding of thin titanium 
films at room temperature was measured at D2 pressures between 10 
to 25 mtorr on films contaminated with CO from exposures ranging 
between approximately 10~* torr-sec to 10~* torr-sec. In all measure- 
ments, for deuterium/ titanium atom ratios >0.2, the deuteriding 
appeared to be initially limited by the sticking of Dz on the clean or 
contaminated titanium deuteride surface; the effective sticking coef- 
ficient on a clean titanium deuteride surface was determined to be 
approximately 3 x 10°%, while on a surface contaminated by an 
exposure of 107‘ torr-sec to CO, the coefficient was reduced to 
approximately 2 x 10°*. The pumping speeds of a Ti film was 
dramatically different when the film was evaporated over TiDz. 
These changes were attributed to the presence of deuterium which 
diffused from the substrate film into the overlayer film. 


4570 Synthesis and characterization of some reduced zirconium 
halides. Daake, R.L. Ames, IA; Iowa State Univ. (1976). 81p. 
University Microfilms Order No. 77-10,308. 

Thesis (Ph. D.). 

Up to 50 g batches of ZrCl and the hitherto unreported ZrBr 
have been prepared stoichiometrically from ZrX, and thin (3-4 mils) 
Zr turnings. Virtually 100 percent yeields of > 99.5 percent pure 
ZrCls and ZrBrs were subsequently made by reacting well-ground 
mixtures of ZrX,4 with the very soft graphitic monohalides. Since 
Zrl does not exist, Zrls was prepared from Zrl, and Zrl,.s, the most 
reduced icdide phase. Lower and upper phase limits of the trihalides 
have been determined from equilibrations of ZrX3.o with "ZrXe"'and 
ZrX4, respectively. Lattice parameter shifts were measured as a 
function of composition for ZrXs (X = Br,I). New compounds in 
the Zr-Cl and Zr-Br systems were prepared cither by isopiestic 
equilibration of ZrX and ZrXs and/or via transport in a thermal 
gradient. ZrBrn.s and ZrCh.7 and ZrCl.s were identified, and 
powder patterns of ZrBri.s and ZrCl;.; were indexed on hexagonal 
unit cells. ZrCle.s, a first Group IVB Meg cluster compound, crystal- 
lizes in space group Ia3d with Z = 16 and is isostructural with 
TasClis. The structure consists of ZrgClis ** units linked via interclus- 
ter bridging Cl atoms. The Me group is approximately octahedral 
with an average Zr-Zr distance of 3.207(4) A. All clusters are 
symmetrically equivalent and each is bridge-bonded to only six of its 
eight near neighbors. ZrBr is shown from powder intensity data to 
be similar but not isostructural with ZrCl. Both have the R3m space 
group and show a 3-slab c axis repeat of pseudo cubic close packed 
(abca) X-M-M-X4-layer sheets with strong interlayer Zr-Zr and Zr- 
X bonding but weak interslab (X-X) bonding. They differ only in the 
interslab stacking sequence, with coordination about halogen tri- 
gonal antiprismatic in ZrC] but prismatic in ZrBr. Valence region 
XPS spectra of both metallic phases show a d band extending to the 
Fermi level. 
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4571 Growth of the transition metal oxalates in gels. Khan, 
A.S.; Devore, T.C.; Reed, W.F. (Ames Lab., IA). J. Cryst. Growth; 
35: 337-339(1976). 

Crystalline aggregates of zinc, copper and manganese oxalates 
and single crystals of cobalt oxalate were prepared in silicate gel. 
Sodium hydrogen oxalate crystals were also obtained by reaction of 
the oxalic acid with the gel. The gel grown oxalates were character- 
ized by X-ray diffraction patterns and IR spectra. Maximum silicon 
contamination was found to be 0.3%. 


4572 Stability of the F.~ ion: a model for dissociative attach- 
ment. Rescigno, T.N.; Bender, C.F. (Univ. of California, Livermore). 
J. Phys., B (London); 9: No. 11, L329-L332(1976). 

Accurate potential energy curves for both F2 and F2~ have 
been calculated with a view towards examining the stability of the 
molecular negative ion near the equilibrium position of F2. It was 
noted that the F.~ curve does cross the F2 curve in the Franck- 
Condon region of the ground vibrational state, and the implications 
of this crossing on the low-energy electron impact of F2 are dis- 
cussed. 


4573 Thermodynamics of electrolytes. VI. Weak electrolytes 
including H3PQ,. Pitzer, K.S.; Silvester, L.F. (Univ. of California, 
Berkeley). J. Solution Chem.; 5: No. 4, 269-278(1976). 

Equations previously developed and widely applied to the 
thermodynamic properties of strong electrolytes are extended to 
solutions involving a dissociation equilibrium. Excellent agreement is 
obtained with the data for pure phosphoric acid to 6M and for 
phosphate buffer solutions. The parameters of the strong electrolyte 
components of the buffer solutions are taken from other work, and 
the remaining parameters for H*, H2PO,~, and HsPQ, are evaluated, 
including a pK of 2.146. The present method avoids ambiguities 
which formerly arose in treating weak acids with as small pK as this. 


4574 (INEL-TR—16) Decomposition pressure and phase equi- 
libria of the higher sulfides of cobalt and nickel. Leegard, T.; Rosenq- 
vist, T. Translated from Z. Anorg. Allg. Chem.; 328: 294-398(1964), 
9p. Dep. NTIS, PC A02/MF AO1. 

The sulphur pressure of the equilibria CoS2-Co3S4, CosS,- 
CoS/sub 1+x/, and NiSe-NiS/sub 1+x/ were measured at 400 to 
600°C by means of a Rodebush manometer. The temperature at 
which the peritectic decompositon Co3S, —- CoS2 + CoS/sub 1+x/ 
occurred was found to be 670°C. 


4575 (ORNL-tr—4414) Vapor pressure and distribution of 
iodine for aqueous salt solutions. Il'inski, V.P.; Strel’nikova, A.N. 
Translated by W. Davis Jr. from Tr. Leningr. Khim.-Farm. Inst.; 5: 
32-46(1958). 23p. Dep. NTIS, PC A02/MF AO1. 

The partial pressures and distribution coefficients of iodine 
were measured for aqueous chloride and sulfate salts of sodium, 
potassium, and magnesium and calcium chloride at various concen- 
trations at 0 to 50° It was found that in the range of iodine 
concentrations of 10 to 272 mg/1, the iodine partial pressure and 
distribution coefficient for the salt solutions obey Henry’s law (when 
iodine hydrolysis is suppressed by sulfuric acid to pH = 3). The 
effects of temperature, separate ions, and concentrations of salt in 
binary solutions on iodine partial pressure and distribution coeffi- 
cient were studied. Equations are presented to express the depen- 
dence of partial pressure and distribution coefficient of iodine. A 
change was introduced in Kolthoff's method for determining small 
quantities of iodine. The addition rule was exploited for calculating 
the coefficient of iodine distribution between brine and vapor phases 
from values of iodine distribution coefficients for binary salt systems. 
10 figures, 4 tables. (DLC) 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 2558 


4576 (COO—2569-3) Luminescence process, refractory stabili- 
ties, and new novel electronic states: scanning chemical reactions and 
novel products for laser induced isotope separation. Progress report, 
December 1, 1975—July 15, 1976. Gole, J.L. (Massachusetts Inst. of 
Tech., Cambridge (USA)). Aug 1976. Contract EY-76-S-02-2569. 
18p. Dep. NTIS, PC A02/MF AO1. 

The formulation, development, and use of versatile oven 
systems for high temperature metal vaporization at temperatures in 
excess of 2000°C are discussed. Refinements of an apparatus appro- 
priate for the production and study of small metal aggregates M/sub 
n/(2 less than or equal to n less than or equal to 6) are discussed at 
length. Improvements in the argon ion and nitrogen pumped dye 
laser systems, and necessary additions for effective interfacing of 
these dye lasers to the aggregates apparatus are described. Internal 
calibration standards are discussed. Progress on the production of 
carbon vapor and the reaction of this vapor with metal atoms and 
metal dimers to form metal carbides is outlined. Metal sulfide chem- 
istry is discussed. Several specific studies of the luminescence pro- 
cess are outlined. Included in these studies are completed work on 
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aluminum oxidation. Studies of germanium and silicon oxidation are 
outlined, and new investigations of inorganic hydride oxidation are 
presented. The status of our efforts to form new and novel surfaces 
via aggregate deposition is outlined. Quantum chemical calculations 
on small metal aggregates are discussed. The first applications of 
dynamic laser induced fluorescence to the AlO molecule are present- 
ed. 


ORGANIC CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 2373, 2375, 2379, 2383, 2704, 
4479, 4482, 4551, 4555, 4558, 4563, 4566, 4600, 4613 


4577 (AD-D—003799)  2,3,7,8-tetraazaspiro (4.4) nonane, 
2,3,7,8-tetraazaspiro-(4.4) nona-2,7-diene and derivatives. Neilsen, 
A.T. (Environmental Protection Agency, Denver, Colo. (USA)). 22 
Nov 1976. 19p. NTIS PC A02/MF AOl1. 

Synthetic routes to 2-3-7-8-tetraazaspiro (4.4) nonane, its bi- 
spicrate salt, 2-3-7-8-tetraazaspiro (4.4) nona-2-7-diene, and 3-8-dicar- 
bomethoxy-2-3-7-8-tetraazaspiro (4.4) nona-l-6-diene. The com- 
pounds are useful as high density fuels. (Author) 


4578 (COO—3009-27) Oxidation reaction of ferrocytochrome C 
by ferricyanide as a probe to effects of alcohols on structure and 
reactivity of the protein. Technical progress report. Ilan, Y.; Shaffer- 
man, A. (Hebrew Univ., Jerusalem (Israel). Dept. of Physical Chem- 
istry). May 1977. Contract EY-76-C-02-3009. 20p. Dep. NTIS, PC 
A02/MF AO1. 

Results are reported on the effect of ethanol on the oxidation 
of ferrocytochrome c by ferricyanide and its cumulative effect with 
pH and temperature, on structure and spectra of cytochrome c. It is 
concluded that low concentrations of alcohols which do not change 
dramatically the structure and physicai properties of cytochrome c, 
but produce changes in the structure of water, cause small changes 
in the structure of the protein. This is manifested by the shift in the 
pKa, and also in the retardation of the redox reactions. This indicates 
that water molecules participate in the reaction complex of cytoch- 
rome c with its redox substrates. (DLC) 


4579 (IS-T—748) Investigation of metal hydrides using multiple 
wavelength neutron powder diffraction and the crystal structure deter- 
minations of the 2,4-dinitrophenylhydrazone derivative of 5- 
br thylid yel and the 1-hydroxy-6-acetoxy-10a- 
bromo-bicyclo[ 4.3.1 }deca-3-ene. DeHaven, P.W. (Ames Lab., Iowa 
(USA)). Jun 1977. Contract W-7405-ENG-82. 159p. Dep. NTIS, PC 
A08/MF AO1. 

Thesis. 

The problem of low neutron flux has been a major limitation 
in the study of both single crystals and powders by neutron diffrac- 
tion. In general, for a conventional two-axis diffractometer the 
intensity of the neutron beam incident upon the sample is approxi- 
mately three orders of magnitude less than the intensity of a typical 
x-ray beam used for diffraction studies. A method is described 
which, while not utilizing the entire neutron spectrum, can signifi- 
cantly increase the incident neutron flux without extensive equip- 
ment modifications (as would be required for time-of-flight tech- 
niques), and without any increase in beam size or decrease of 
resolution. The method can be applied to both single crystal and 
powder studies; however the description given applies only to the 
case of neutron powder diffraction. The discussion is restricted 
further to the case of elastic scattering. (JRD) 





4580 (TID—27708) Mass spectrometric study of dissociative 
and nondissociative electron attachment to organic molecules. John- 
son, J.P. (Oak Ridge National Lab., Tenn. (USA)). Mar 1977. 
Contract W-7405-ENG-26. 241p. Dep. NTIS, PC Al1/MF AOl. 

Thesis. Submitted to Univ. of Tenn. 

Negative ion formation resulting from the attachment of low 
energy (less than 10 eV) electrons has been studied for 30 disubstitut- 
ed NO2-containing benzene derivatives and ten aliphatic chlorocar- 
bons using a time-of-flight mass spectrometer. Long-lived parent 
ions formed at thermal energies via nuclear-excited Feshbach reson- 
ances were observed for all the disubstituted NO2-containing ben- 
zenes and the lifetime, tau, of each was measured. The lifetimes were 
found to depend on the donor-acceptor properties of the second 
substituent, the position of the second substituent with respect to 
NO, and the presence of intramolecular complexing. The differ- 
ences in the lifetimes of these various benzene derivatives were 
found to depend strongly on their electron affinities. CNDO-2 
calculations were performed to show the relation between tau and 
m-electron charge densities in the benzene ring. 


4581 (Y/DK—183) Study of polyurethane cure by infrared 
spectrophotometry. Chambles, A. (Oak Ridge Y-12 Plant, Tenn. 
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(USA)). Sep 1977. Contract W-7405-ENG-26. 20p. Dep. NTIS, PC 
A02/MF AO1. 

An infrared method of studying residual isocyanate (NCO) in 
polyurethane parts was explored. Two mixtures of resins and har- 
deners were studied over an extended length of time [(18.2 percent 
Hylene-W/72.7 percent LW-520/9.1 percent CA-463) and (85.5 per- 
cent Halthane/14.5 percent MDIPA)}. 


4582 Neoconcinndiol hydroperoxidem a novel marine diterpen- 
oid from the red alga laurencia. Howard, B.M. (Scripps Inst. of 
Oceanography, La Jolla, CA); Fenical, W.; Finer, J.; Hirotsu, K.; 
Clardy, J. J. Am. Chem. Soc.; 99: No. 19, 6440-6441(14 Sep 1977). 

The structure of a unique diterpene hydroperoxide, isolated 
from extracts of the red seaweed Laurencia snyderiae (Dawson) is 
reported. (JSR) 


4583 Majusculamides A and B, two epimeric lipodipeptides from 
Lyngbya majuscula Gomont. Marner, F.J. (Univ. of Hawaii, Honolu- 
lu); Moore, R.E.; Hirotsu, K.; Clardy, J. J. Org. Chem.; 42: No. 17, 
2815-2819(19 Aug 1977). 

Majusculamides A and B are major lipophilic constituents of 
the blue-green alga Lyngbya majuscula Gomont. Detailed spectral 
analysis, chemical degradation, and x-ray crystallographic studies 
show that majusculamide A is N-[(2R)-2-methyl-3-oxodecanoyl]-D- 
N,O-dimethyltyrosyl-L-N-methylvalinamide (6a) and that majuscu- 
lamide B is N-[(2S)-2-methyl-3-oxodecanoyl]-D-N,O-dimethyltyro- 
syl-L-N-methylvalinamide (6b). Majusculamide B is epimerized into 
a mixture of majusculamides A and B and then degraded into D- 
N,O-dimethyltyrosyl-L-N-methylvaline lactam (2) and racemic 2- 
methyl-3-oxodecanoic amide (1) at 140°C in anhydrous dimethyl 
sulfoxide. 


4584 Phenylium (C;H;* ) ion-molecule reactions studied by ion 
cyclotron resonance spectroscopy. Speranza, M.; Sefcik, M.D.; Henis, 
J.M.S.; Gaspar, P.P. (Washington Univ., St. Louis). J. Am. Chem. 
Soc.; 99: No. 17, 5583-5589(17 Aug 1977). 

Ion-assisted dehalogenation reactions of halobenzenes provide 
a convenient source of phenylium ions. Gas-phase reactions of 
phenylium ions with hydrogen, alkanes, alkyl halides, alkenes, and 
arenes have been studied by ion cyclotron resonance spectroscopy. 
Phenylium ions are strong electrophiles, attacking sigma as well as 77 
and nonbonding electrons. The reactivity of phenylium ions has 
carbenoid characteristics. 


4585 Reactions of fluoroethylenes with strong bases in the gas 
phase. Sullivan, S.A.; Beauchamp, J.L. (California Inst. of Tech., 
Pasadena). J. Am. Chem. Soc.; 99: No. 15, 5017-5022(20 Jul 1977). 

Ion cyclotron resonance spectroscopy (ICR) has been used to 
examine reactions of fluoroethylenes with strong bases in the gas 
phase. Observed reaction types include proton transfer, elimination, 
and nucleophilic attack leading to substitution and elimination. The 
latter yields enolate anions as ionic products. Product distributions 
are determined for reactions of fluoroethylenes with CD;O~, 
CHs;CH20~, (CHs)2CHO~, (CHs)sCO™~, and F~. Acidities of fluoroo- 
lefins relative to alcohols and fluoroethanes are reported. Rates for 
the nucleophilic addition reaction of CF2CF2 with alkoxide ions 
have been measured. In addition, reactions of a series of perhalogen- 
ated chlorofluoro- and bromofluoroolefins with CD;O~ have been 
studied. Probable mechanisms of the elimination and nucleophilic 
addition reactions are discussed in terms of observed reactivity. 


4586 Propellanes. 17. Bridgehead olefins via solvolysis of 10, 10- 
dibromo [4.3.1] propellanes. Warner, P.M.; Lu, S.L.; Myers, E.; 
DeHaven, P.W.; Jacobson, R.A. (Ames Lab., IA). J. Am. Chem. 
Soc.; 99: No. 15, 5102-5118(20 Jul 1977). 

This paper reports the results of the hydrolysis and acetolysis 
of 10, 10-dibromo[4.3.1]propellane (1) and 10,10- 
dibromo/[4.3.1]propell-3-ene (4). Hydrolytically (Ag* assisted, aque- 
ous acetone), the former gave five products, while the latter gave 
rise to only two. The hydroazulenic products were shown to arise 
via rearrangement of a bicyclo[4.3.1]decane nucleus; one product 
rearranged to a hydroazulene under prolonged reaction conditions. 
The stereochemistry of two others was demonstrated via x-ray 
crystallographic studies of the derived 2,4-DNP; they were both 
found to undergo transannular cyclizations to bicyclo[4.3.1]decane 
ring systems. Acetolysis of 1 afforded two products one of which a 
bridgehead olefin rearranged to cyclopropyl acetates. Cyclopropyl 
acetates arose primarily from a bridgehead olefin. Acetolysis of 
tertiary mesylate gave bridgehead olefin, which was shown not to 
rearrange to a second bridgehead olefin. Mechanistic explanations 
for the formation of these products are given. 


4587 Concentration and pressure dependence of the diffusion of 
dichlorodifluoromethane in poly(dimethyl siloxane). Assink, R.A. 
(Sandia Labs., Albuquerque, NM). J. Polym. Sci., Polym. Phys. Ed.; 
15; 227-237(1977). 

The diffusion of dichlorodifluoromethane in poly(dimethy] 
siloxane) as a function of concentration and pressure was measured 
by nuclear magnetic resonance (NMR) pulsed-field-gradient tech- 
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niques. The pressure dependence of diffusion could be treated phe- 
nomenologically by an activation volume description where the 
activation volume of 20.9 cm*/mol is only a fraction of the 
penetrant’s molar volume. A free-volume theory, modified to in- 
clude the effects of pressure, was used to analyze both the pressure 
and concentration dependence of diffusion. The functional form of 
the equation was obeyed very well although it was necessary to 
assume that the fractional freevolume of penetrant was more than 
twice its expected value. This discrepancy was interpreted to mean 
that the motions of the penetrant molecules are weakly coupled to 
the polymer lattice. 


4588 Experimental evidence for the existence of a Ramsauer— 
Townsend minimum in liquid CH, and liquid Ar (Kr and Xe). Christo- 
phorou, L.G.; McCorkle, D.L. (Oak Ridge National Lab., TN). 
Chem. Phys. Lett; 42: No. 3, 533-539(15 Sep 1976). 

Experimental evidence for the existence of a Ramsauer- 
Townsend minimum in the electron scattering cross section for 
liquid CH, and liquid Ar (Kr and Xe) is provided from: (1) compari- 
sons of thermal electron mobilities in gases with those in liquids, (2) 
changes in the electron mobility with gas density, and (3) the 
dependence of the electron mobility on temperature for liquids 
whose Vo, the energy of the electron state in the liquid, is less than 
or equal to 0 eV. 


4589 Microstirred flow reactor: potential utilization for kinetic 
and mechanistic studies of the reaction of additives in fuels and 
lubricants. Mahoney, L.R.; Korcek, S.; Jensen, R.K.; Zinbo, M. 
(Ford Motor Co., Dearborn, MI). Prepr., Div. Pet. Chem., Am. Chem. 
Soc.; 21: No. 4, 852- -863(Sep 1976). 

From Symposium on additives in fuels and lubricants; San 
Francisco, CA, USA (29 Aug 1976). 

The design and operation of a microstirred flow reactor is 
described. The reactor was developed for kinetic and mechanistic 
studies of complex reactions occurring in the thermoxidative decom- 
position of organic liquids at high temperatures. A kinetic analysis is 
presented of results obtained in a study of the autocatalytic reactions 
of oxygen with n-hexadecane at 160 to 180°C. Discussions are 
included on ways in which the experimental technique can be used 
— studies of reactions involving additives in fuels and lubricants. 
(IRD) 


4590 Excited electronic states of ketene. Dykstra, C.E.; 
Schaefer H.F. III. (Univ. of California, Berkeley). J. Am. Chem. Soc.; 
98: No. 10, 2689-2695(12 May 1976). 

The geometries and excitation energies of the low-lying elec- 
tronic states of CH2=C=O have been investigated using a priori 
theoretical methods. Three basis sets of contracted Gaussian func- 
tions were employed, double zeta (DZ), double zeta plus Rydberg 
(DZ + R), and double zeta plus polarization (DZ + P). Vertical 
transitions to 18 excited electronic states were considered, with DZ 
excitation energies ranging from 24,000 to 137,000 cm™! and dipole 
moments from -4.1 to +2.3 D. The same states were studied with 
the DZ + P basis and very similar predictions made. The average 
differences in excitation energy and dipole moment were 2200 cm™! 
and 0.33 D. For several states (including *B, and 'B:) excitation 
energies are lowered by as much as 30,000 cm™! using the DZ + R 
basis. The predicted ground state dipole moment (1.81 D) is some- 
what larger than the experimental value (1.41 to 1.44 D). The 
predicted ground state molecular structure compares quite favorably 
with experiment: r((CO) = 1.168 A (1.161 +- 0.01), r((CC) = 1.311 
(1.314 +- 0.01), (CH) = 1.070 A (1.079 +- 0.002), and a(HCH) = 
120.1° (122.3 +- 0.2). For eight low-lying excited states, equilibrium 
geometries are predicted. 


4591 K-shell correlation-state spectra in formamide. Mills, B.E.; 
Shirley, D.A. (Univ. of California, Berkeley). Chem. Phys. Lett.; 39: 
No. 2, 236-239(15 Apr 1976). 

Carbon, nitrogen and oxygen K-shell correlation-state spectra 
give detailed qualitative confirmations of predictions by Basch. This 
prototypical study, with 1s holes on three different elements, shows 
that 7-7* excitations are differentially stabilized according to the 
location of the 1s hole. 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 4636 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 


4592 Sterochemical consequences of hydrogen exchange as a 
result of tritium atom reactions on solid aliphatic amino acids. Ehren- 
kaufer, R.L.E. (Brookhaven National Lab., Upton, NY); Hembree, 
W.C.; Lieberman, S.; Wolf, A.P. J. Am. Chem. Soc.; 99: No. 15, 
5005-5009(20 Jul 1977). 

The products of stereochemistry resulting from radicals gen- 
erated by the interaction of tritium atoms with L-isoleucine and L- 
alloisoleucine in the solid phase were determined. Among the four 
possible tritiated stereoisomers for each amino acid the major prod- 
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uct was the parent L-amino acid (approximately 70 percent in each 
case) with the major fraction of the labeling being in positions other 
than the a position. Approximately 30 percent of the labeling 
resulted in the diastereomeric product by reaction at either the a or 
B position, with the major pathway being B-inversion. The yield of 
products from a-carbon attack of L-isoleucine was minor (7.9 per- 
cent) and occurred with net retention. Labeling at the a-carbon of 
alloisoleucine was less than 1 percent. Tritiated glycine was formed 
from both amino acids by cleavage of the alkyl side chain. This may 
result from the excitation decomposition of the intermediates formed 
from recombination of a (or 8) amino acid radicals with tritium. 
Determination of the stereochemical and chemical consequences of 
radical formation at chiral centers provides a sensitive probe for 
studying the consequences of tritium (hydrogen or deuterium) atom 
reactions. 


ELECTROCHEMISTRY 
REFER ALSO TO CITATION(S) 4106 


4593 (CONF-770814—5) Composition gradient during elec- 
trolysis in mixtures analogous to molten salt battery electrolytes. 
Heatherly, D.E.; Vallet, C.E. (Oak Ridge National Lab., Tenn. 
(USA)). 1977. Contract W-7405-ENG-26. 10p. Dep. NTIS, PC A02/ 
MF AOl. 

From American Chemical Society meeting; Chicago, Illinois, 
United States of America (USA) (29 Aug 1977). 

Molten salt mixtures are attractive electrolytes for more effi- 
cient batteries. Li/S batteries with LiCI—KCl1 mixture as electrolyte 
have recently been developed. Calculations based on mass transport 
at electrode—electrolyte interface and in the electrolyte lead to a 
prediction of a concentration gradient between the electrodes. Ex- 
periments in the analogous potassium nitrate—silver nitrate system 
that confirm the results of the calculations are reported. The material 
consists of the descriptions of slides given at a slide presentation. The 
slides, however, are not included. (RWR) 


4594 Electrochemical studies of oxide ions and related species in 
molten fluorides. Manning, D.L. (Oak Ridge National Lab., TN); 
Mamantov, G. J. Electrochem. Soc.; 124: No. 4, 480-483(Apr 1977). 

The electrochemistry of oxide ions was studied in molten 
LiF-BeF2-ZrF, [65.6-29.4-5.0 mole percent (m/o)] and LiF-BeF>- 
ThF;, (72-16-12 m/o) at gold, iridium, and glassy carbon electrodes 
in the temperature interval 500°--710°C. Well-defined and reproduc- 
ible voltammograms could be obtained only at gold electrodes. 
Cyclic voltammetric and chronopotentiometric results indicate the 
following electrochemical reaction pathway O? = O + 2e,0 + O 
= On, and O + O? = O,?. Some evidence for adsorption of O2 
was obtained. O27 ions are oxidized further producing a voltamme- 
tric postwave which increases with Na2O2 additions. O2? ions 
gradually decompose in these media; this decomposition is more 
rapid in Zr(IV)-containing melts as compared to the Th(IV)-contain- 
ing melts. NaO: additions result in the same voltammetric results as 
obtained upon the addition of NazOz, indicating that O2~ ions are 
more unstable in these melts than in the previously studied LiF-NaF- 
KF eutectic. The results obtained provide the basis for an in situ 
electrochemical determination of small amounts of dissolved oxide. 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 4602, 5229, 5276 


4595 (NP—22293) Laser revolution in energy-related chemistry. 
(Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Chemis- 
try). 1976. 48p. Inst. of Tech., Cambridge. 

Areas in chemistry where applications of lasers may have 
their greatest impact are examined. Diverse areas where these appli- 
cations could occur are considered including energy transfer result- 
ing from excitation, solar energy conversion, high-temperature com- 
bustion, homogeneous catalysis, fabrication and disposal of nuclear 
fuels, and synthesis of pharmaceuticals and isotopes. (JRD) 


4596 Use of copper(I) phosphine compounds to photosensitize 
the valence isomerization of norbornadiene. Grutsch, P.A.; Kutal, C. 
(Univ. of Georgia, Athens). J. Am. Chem. Soc.; 99: No. 19, 6460- 
6463(14 Sep 1977). 

A study was made of the norbornadiene (NBD) to quadricy- 
clene (Q) conversion in the presence of Cu[P(CHsHs)s]2BH,, 
Cu[P(CéHs)o(CHs)]sBH:, and Cu{diphos)BH, (diphos is  1,2- 
bis(diphenyl-phosphino)ethane). The first two compounds were ap- 
proximately 60 to 90 times more effective than the latter compound 
in sensitizing the production of Q. Furthermore, the mechanism of 
sensitization appears to be fundamentally different from that involv- 
ing CuX salts (where X is Cl, Br, I, or C2HsOz). (JSR) 
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4597 Catalytic role of copper(I) in the eae valence 
isomerization of norbornadiene. Schwendiman, D.P.; Kutal, C. (Univ 

of Georgia, Athens). J. Am. Chem. Soc.; 99: No. 17, 5677- 5682(17 
Aug 1977). 

A detailed investigation of the photoassisted valence isomeri- 
zation of norbornadiene (NBD) to quadricyclene (Q) in the presence 
of copper(I) salts is reported. In the prototypal cuprous chloride- 
norbornadiene system, spectral evidence indicates that a 1 : 1 ClCu- 
NBD 7 complex is present in solution and is, in fact, the photoactive 

species. Quantum yield data obtained in several solvents and at 
different initial NBD concentrations support this premise. The pho- 
toreaction is thought to originate via population of an pete gh are 
charge-transfer state of the complex. Possible pathways by which 
this excited state yields Q are considered. The absence of NBD 
photodimerization products —— that Cu(I) salts containing 
strongly binding anions have little tendency to coordinate more than 
one NBD molecule. 


4598 Four-center, concerted, bimolecular reaction: ICI*(A*II,) 
+ He -+ HCl + HI. Harris, S.J. (Univ. of California, Berkeley). J. 
Am. Chem. Soc.; 99: No. 17, 5798-5799(17 Aug 1977). 

The rate of the laser-induced chemical reaction ICI* + Hz 
HCl + HI was measured as a function of ICI* vibrational energy. 
The quantum yield was also determined as a function of excitation 
energy. (JSR) 


4599 Infrared chemiluminescence from hydrogen halides pro- 
duced in IR photodissociation. Preses, J.M. (Brookhaven National 
Lab., Upton, NY); Weston, R.E. Jr.; Flynn, G.W. Chem. Phys. Lett.; 
48: No. 3, 425-430(15 Jun 1977). 

The dissociation of SFs and other molecules by pulsed CO, 
laser produces halogen atoms that can be detected by infrared 
chemiluminescence resulting from their reactions with Hz, De, or 
C,He. The time dependence of the chemiluminescence intensity is 
consistent with a direct dissociation producing F atoms with little or 
no excess translation energy. 


4600 Photolysis of SO. at 3130 A in the presence of the 1,3- 
pentadienes. Wampler, F.B. (Los Alamos Scientific Lab., NM). J. 
Photochem.; 6: 183-192(1975). 

Quantum yield measurements for the SO2(*B,) photosensi- 
tized isomerization of cis-1,3-pentadiene to the trans isomer were 
made for a variation in the [SO2]/[cis-CsHs] ratio of 2.48 to 464. A 
kinetic analysis of these data indicates that the quenching rate 
constant at 22°C for the removal of SO2(*B,) molecules is (1.73 +- 
0.35) x 10" 1 mol~! s~'. Estimates for the collisionally induced 
intersystem crossing efficiency of SO2(*B,) formation from SO2('B:) 
are 0.14 +- 0.02 and 0.14 +- 0.01 (two difference kinetic analyses) 
for SO2(X, 'A;) collisions with SO2('B;) and 0.62 +- 0.05 for cis- 
CsHs collisions. The photostationary composition of isomers was 
determined by starting with mixtures of SO2 and pure isomer, either 
cis- or trans-CsHs, and extrapolating the prolonged irradiations to 
infinite time. In both cases a photostationary composition of [trans]/ 
[cis] = 1.19 +- 0.05 was found. 3 figures, 3 tables. 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 2584, 2587, 2648, 5294 


4601 (COO—38-1788) Radiation Laboratory, University of 
Notre Dame. Quarterly report, April 1, 1977—June 30, 1977. (Notre 
Dame Univ., Ind. (USA). Radiation Lab.). 13 Jul 1977. Contract EY- 
76-C-02-0038. 47p. Dep. NTIS, PC A03/MF AO1. 

Investigations in progress include: ionization potentials of 
H20 from molecular orbital and valence bond wavefunctions; early 
events in pulse-irradiated polar liquids; epithermal trapping of elec- 
trons; range of photoionized electrons in high-mobility liquids using 
field-dependent mobility; scattering of exciton by the impurity; 
model molecular orbital studies of the chemisorption of atomic 
hydrogen and oxygen on aluminium surfaces; laser induced fluores- 
cence and the geometry of the excited states of tetra-methyl cyclo- 
butanedione; fluorescence studies of hydrogen adduct and raman 
studies of radical anion; energy transfer studies between electronical- 
ly excited atoms and ground state molecules; kinetics and chemically 
induced electron polarization (CIDP) of transient radicals in solution 
by modulation ESR spectroscopy, CIDP of t-butyl radicals in solu- 
tions; ESR spectra of phosphate, sulfate, and hydroxyl radical ad- 
ducts to unsaturated carboxylic acids; high-field conduction in thin- 
film alkali halides; electron reactions in the gas phase; interaction of 
triplet biradicals with ground state molecular oxygen; reactions of 
Cl.~ radicals with organic compounds; oxidation of Ni(II) macrocy- 
clic complexes by OH radicals; photochemical reactions of Cu(II) 
complexes with macrocyclic ligands; fast reaction kinetics in fatty 
acid soap aggregates; the dynamics of probe molecules in a micelle 
environment; the effect of a micellar phase on the state and dynamics 
of some excited state charge transfer complexes; and conformation 
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studies of fluorescent copolymers in aqueous solutions. Abstracts of 
reports published this quarter are provided. (LK) 


4602 (COO—3221-48) Nature of oxygen containing radicals in 
radiation chemistry and photochemistry of aqueous solutions. Annual 
progress report, September 1976—July 1977. Czapski, G. (Hebrew 
Univ., Jerusalem (Israel). Dept. of Physical Chemistry). 1977. Con- 
tract EY-76-S-02-3221. 25p. Dep. NTIS, PC A02/MF AO1. 

The properties of HO2z and O2~, mainly in their complexes, 
will be studied. The study of HO2 complexes with metal porphyrins 
will be extended to include the kinetics and spectra. Reactions of Oz 
and O2~ with various hemoglobins will be investigated. (LK) 


4603 (ORO—3106-65) Radiation chemistry of hydrocarbon and 
alkyl halide systems. Progress report, July 1, 1976—July 31, 1977. 
Hanrahan, R.J. (Florida Univ., Gainesville (USA)). 1977. Contract 
EY-76-S-05-3106. 20p. Dep. NTIS, PC A02/MF AO1. 

Initial pulse radiolysis experiments were run on CHsI. Organ- 
ic products were found to be formed in the y radiolysis of Ha—CO. 
Reactions of the carbonate radical-anion CO3~ produced by pulse 
radiolysis were studied. A study of radiolysis of Halo carbon 1301 
(CFsBr) was undertaken. Equipment is described, as are publications 
and meetings attended. (DLC) 


4604 (ORO—4062-42) Eldor investigations of radiation process- 
es. Annual progress report, 1976—1977. Kispert, L.D. (Alabama 
Univ., University (USA). Dept. of Chemistry). 1977. Contract EY- 
76-S-05-4062. 26p. Dep. NTIS, PC A03/MF AO1. 

It has been observed under certain conditions that an Eldor 
spectrometer can be used to record Endor transitions complete with 
narrow Endor-like linewidths over temperature ranges where Endor 
lines recorded by the usual methods are difficult to obtain. This has 
provided much needed spectral resolution for those rly resolved 
ESR spectra containing forbidden ESR transitions which have so far 
been difficult to analyze. Sigma-radicals have been identified by ESR 
and crystallographic techniques in irradiated CBrF,CONH2 where 
the unpaired electron in the electron dissociative attachment process 
initially occupies the o* C-Br orbital. Bromine migration to the 
carbonyl carbon was not observed. Similar type o-radicals do not 
occur for either CCIFz,CONH2 or CFs;CONH2. However, irradiated 
CHeCICONH: crystals give rise to a o-radical characterized by 
large proton couplings and g anisotropy in which the electron lies in 
a o orbital on oxygen, and the C-Cl bond lies in the nodal plane of 
the orbital containing the unpaired electron. Stereoselective reac- 
tions are found to occur in irradiated CF;CONH2. CFs is initially 
formed by the cation decay of only one of the rotationally disorder 
conformations while CF2CONHz is formed by the anion decay of 
the alternant conformation. The inital form of CFs interacts with a 
distant fluorine and is the precursor radical to the CF; radical 
observed at temperatures above 77°K. In CCIF2x,CONHz, no selec- 
tive formation from either of the two disordered conformations is 
observed. 


4605 Time independent diffusion controlled reaction rate con- 
stants. Dole, M.; Salik, J. (Baylor Univ., Waco, TX). J. Am. Chem. 
Soc.; 99: No. 19, 6454-6455(14 Sep 1977). 

The observation of second-order reactions in the solid state 
that are diffusion controlled with a constant rate constant at all times 
is reported. The applicability of the equation 1/c = 1/co = kt'/?, 
where c is the concentration at time t and Co is the initial concentra- 
tion at zero time, to a solid state reaction was shown by the decay of 
the allyl free radical in samples of extended chain polyethylene 
irradiated in vacuo. (JSR) 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


HOT-ATOM CHEMISTRY 


4606 (COO—1713-74) Reaction studies of hot silicon and ger- 
manium radicals. Progress report, September 1, 1976—August 31, 
1977. Gaspar, P.P. (Washington Univ., St. Louis, Mo. (USA). Dept. 
of Chemistry). 31 Aug 1977. Contract EY-76-S-02-1713. 20p. Dep. 
NTIS, PC A02/MF AOl. 

The experimental approach to attaining the goals of this 
research program is briefly outlined and the progress made in the 
last year is reviewed in sections entitled: (a) primary steps in the 
reactions of recoiling silicon and germanium atoms and the identifi- 
cation of reactive intermediates; (b) thermally induced silylene and 
germylene reactions; (c) the role of ionic reactions in the chemistry 
of recoiling silicon atoms and other ion-molecule reaction studies; (d) 
silicon free radical chemistry. 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 2568, 2624, 2649 
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4607 (AERE-R—8359) Disproportionation of plutonium IV in 
concentrated solutions of plutonium in perchloric acid. Poitrenaud, C.; 
Wain, A.G. (UKAEA Research Group, Harwell. Atomic Energy 
Research Establishment). Sep 1976. 61p. Dep. NTIS (US Sales 
Only), PC A04/MF AOl. 
This work was carried out to study the dependence of the Pu 
IV disproportionation reaction in perchloric acid solution on the 
oor gpm concentration up to 20 g/l]. It was found that the bimo- 
ular rate constant and the equilibrium constant of the dispropor- 
tionation reaction were not appreciably different from their values at 
lower concentrations. 16 tables, 19 figures. 


4608 (CONF-770657—1) Matrix isolation studies with Fourier 
transform ir. Green, D.W.; Reedy, G.T. (Argonne National Lab., Ill. 
(USA)). 1977. Contract W-31-109-ENG-38. Sp. Dep. NTIS, PC 
A02/MF AOl. 

From International conference on matrix isolation spectros- 
copy; West Berlin, German, Federal Republic of (F.R. Germany) 
(Jun 1977). 

The combination of Fourier transform infrared (FT-IR) spec- 
troscopy with the matrix-isolation techniques has advantages com- 
pared with the use of more conventional grating spectroscopy. 
Furthermore, the recent commercial availability of Fourier trans- 
form spectrometers has made FT-IR a practical alternative. Some 
advantages of the FT-IR spectrometer over the grating spectrometer 
are the result of the computerized data system that is a necessary 
part of the FT-IR spectrometer; other advantages are a consequence 
of the difference in optical arrangements and these represent the 
inherent advantages of the FT-IR method. In most applications with 
the matrix-isolation technique, the use of FT-IR spectroscopy results 
in either an improved signal-to-noise ratio or a shorter time for data 
collection compared with grating infrared spectroscopy. Fourier 
transform infrared spectroscopy has been used in the laboratory to 
study several molecular species in low-temperature matrices. Some 
species have been produced by high-temperature vaporization from 
Knudsen cells and others by sputtering. By sputtering, Ar and Kr 
matrices have been prepared which contain U atoms, UO, UOk, 
UOs, PuO, PuOz, UN, or UN, depending upon the composition of 
the gas used to sputter as well as the identity of the metallic cathode. 
Infrared spectra of matrices containing these compounds are present- 
ed and discussed. (JRD) 


4609 Crystal structure of barium neptunyl(V) triacetate dihy- 
drate. Burns, J.H.; Musikas, C. (Oak Ridge National Lab., TN). 
Inorg. Chem.; 16: No. 7, 1619-1622(Jul 1977). 

Barium neptunyl(V) triacetate dihydrate was prepared from 
Np(V) in a concentrated acetate solution, and its crystal structure 
determined by x-ray diffraction methods. The body-centered tetra- 
gonal unit cell, with dimensions a = 19.167 (5) and c = 9.476 (3) A, 
contains eight formula units of BaNpO2(CHsCO2); . 2H2O. The 
space group is I anti 4 2d. Positions and anisotropic thermal param- 
eters of the 11 independent atoms were refined by the least-squares 
method using 964 diffractometer-measured intensities, at the conclu- 
sion of which the agreement index, R/sub F/, was 0.046. Linear 
NpO,* entities are present in the crystal and have six oxygen atoms 
from three acetate ions in a planar hexagon around their equators. 
These hexagonal bipyramids are cross-linked by sharing their acetate 
oxygen atoms with Ba” ions, each of which has six different oxygen 
atoms from acetate ions plus two water molecules in its coordination 
polyhedron. The neptunyl O atoms are bonded solely to the Np 
atom at bond lengths of 1.85 (2) A, and the bonds between acetate O 
atoms and the Np atom range in length from 2.52 (2) to 2.56 (2) A. 
These lengths are correlated with bond strengths and valence, and 
the geometries of actinyl(V) ions are put on a quantitative experi- 
mental basis. 


4610 ‘SC magnetic resonance shifts in triscyclopentadieny] 
uranium(IV) chloride. Fukushima, E.; Larsen, $.D. (Los Alamos 
Scientific Lab., NM). Chem. Phys. Lett.; 44: No. 2, 285-288(1 Dec 
1976) 


Carbon-13 NMR shift of (Cs;Hs)s UCI in THF for 160 less 
than or equal to T less than or equal to 320 K consists of a Curie— 
Weiss part with a Weiss temperature of 140 +- 10 K and a tempera- 
ture-independent part of +59 ppM with respect to TMS. The 
contact shift is -309 +- 120 ppM at 290 K and is larger than the 
pseudocontact shift by about a factor of two. 


4611 Purification of zirconium hydrides surface from uranium 
oxides in aqueous solutions. Ageenkov, A.T.; Bogatov, A.F.; 
Savel’ev, V.F.; Lyal’kin, V.A.; Kamenskii, A.N. Radiokhimiya; 18: 
No. 2, 287-290(1976). (In Russian). 

for English translation see the journal Sov. Radiochem. 

In this work various directions of the removal of uranium 
oxides from the surface of hydrogen-containing zirconium materials 
are discussed. The characteristics of deactivation processes of purifi- 
cation of the surface of the Zr-1% Nb alloy as a function of the 
temperature, liq/sol phase ratio, duration of contact, etc., in carbon- 
ate-peroxide and fluoride-acid solutions are presented. The possibil- 
ity of purification of hydrogen-containing zirconium contaminated 
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by uranium oxides to a level below the health standards was demon- 
strated. 


4612 Hydration energies and specific influence of oxo complex- 
es and high coordination numbers on the predicted chemistry of 
superheavy elements. Jorgensen, C.K. (Univ., Geneva); Penneman, 
R.A. pp 117-122 of In Heavy element properties. Miller, W.; Blank, 
H. (eds.). Amsterdam; North-Holland Publishing Co. (1976). 

A brief summary is given of the latest results on hydration 
energies and their implication for the chemistry of the translawren- 
cium elements is discussed. (JSR) 


4613 Rare earth metalcarborane derivatives. The preparation, 
structural characterization, and reactions of the bis(eta*-(3)-1,2- 
dicarbolly)dichlorouranium(IV) dianion. Fronczek, F.R.; Halstead, 
G.W.; Raymond, K.N. (Univ. of California, Berkeley). pp 149-157 of 
In Proceedings of the 12th rare earth research conference. Vol. I. 
Lundin, C.E. (ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1. 

Crystal preparation, x-ray diffraction studies, structure solu- 
tion and refinement, and structure description are discussed. (LK) 


COMBUSTION CHEMISTRY 


REFER ALSO TO CITATION(S) 2289, 2764, 2765, 2771, 2775, 
2778, 2788, 2794 


4614 (AD-A—039362) Nitric oxide production in laminar and 
turbulent diffusion flames. Interim report. Linan, A. (Instituto Na- 
cional de Tecnica Aerospacial, Madrid (Spain)). Feb 1977. 27p. 
NTIS PC A03/MF AO1. 

An analysis of the production of nitric oxide in laminar and 
turbulent diffusion flames has been carried out taking advantage of 
the large activation energy of the NO producing reactions. In 
laminar diffusion flames the NO production takes place in a thin-high 
temperature region adjacent to the thin reaction zone for the main 
reaction. The mass of NO produced per unit flame surface and time 
is calculated in terms of the main characteristic of the Burke- 
Schumann thin flame solution. The NO production rate in turbulent 
diffusion flames is related to the probability density function for an 
inert species diffusing through the mixing region. (Author) 


4615 Some peculiarities of the motion of fuel on the surface of a 
combustion chamber. Dragunov, G.D.; Yegorov, V.V. Izv. Vyssh. 
Uchebn. Zaved., Mashinostr.; 119-122(1977). 

The motion of fuel on the surface of a combustion chamber is 
investigated by means of a theoretical analysis of the influence of 
mass forces on evaporation and mixing. A film of fuel is considered 
that lies on a solid surface in a field of mass forces with intensity j 
(e.g., combustion chamber of the Central Scientific-Research Diesel 
Institute). For D much greater than 6 the film surface area S = 
IID?,, its volume V = §S 5. It is assumed that under the influence of 
the mass forces the film begins to spread, and its surface area 
increases by dS. Then, with constant volume, dS = -Sd 5/8. The 
free surface energy of the film increases by AW/sub f/ = O12 - O23 - 
oi3) X 5S, where oi2, O23, and ois are the coefficients of surface 
tension at the phase boundaries. The study indicates that mass forces 
have a considerable influence on the motion of fuel along the surface 
of the combustion chamber and must be taken into account in any 
analysis of the processes of evaporation, mixing, and combustion. 


4616 (BNWL—2297) Reaction mechanisms in cellulose pyroly- 
sis: a literature review. Molton, P.M.; Demmitt, T.F. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Aug 1977. Contract EY- 
76-C-06-1830. 90p. Dep. NTIS, PC A0S/MF AOI. 

A bibliographic review of 195 references is presented outlin- 
ing the history of the research into the mechanisms of cellulose 
pyrolysis. Topics discussed are: initial product identification, mecha- 
nism of initial formation of levoglucosan, from cellulose and from 
related compounds, decomposition of cellulose to other compounds, 
formation of aromatics, pyrolysis of levoglucosan, crosslinking of 
cellulose, pyrolytic reactions of cellulose derivatives, and the effects 
of inorganic salts on the pyrolysis mechanism. (JSR) 


4617 (EPRI-FP—173) Modeling the gas-phase kinetics of fuel- 
nitrogen reactions. Final report. Caretto, L.S. (KVB Engineering, 
Inc., Tustin, Calif. (USA)). May 1976. 80p. Dep. NTIS, PC A05/MF 
AOl. 


A mathematical model has been developed for the premixed, 
gas-phase kinetics of the conversion of fuel nitrogen to nitric oxide. 
This model is based on the assumption that the combustion kinetics 
can be modeled by the quasi-global rate mechanism, and the further 
assumption that the kinetics of the fuel nitrogen can be accounted for 
by considering all the fuel nitrogen to react to form a reactive, 
nitrogen-containing, intermediate compound (such as CN, NH, or N 
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atoms) on the same time scale as combustion reactions of the carbon 
and hydrogen in the fuel. This intermediate is called the model 
compound. Detailed kinetic steps are then used to model the reac- 
tions of the CO-to-CO2 conversion and the reactions by which the 
reactive nitrogen-containing intermediate forms nitric oxide. Equally 
important are the reactions by which this reactive nitrogen interme- 
diate forms stable compounds such as Ne, and thus does not form 
nitric oxide. It was necessary to make many assumptions in using the 
model and, because of the approximations resulting from these 
assumptions, a simplified mechanism was sought consistent with the 
other portions of the model. The simplified mechanism, which gave 
oy approximation to the fuel nitrogen reactions, assumed that all 
uel nitrogen forms N atoms which then react to form NO and N2 
via the Zeldovich mechanism. This simple model was as good as any 
other used. It was not capable, however, of providing details of 
intermediate reactions of C-N (triple bonded) or N-H bonded spe- 
cies. Both sets of computations did show, however, that the conver- 
sion of fuel nitrogen to nitric oxide was rapid (taking place on the 
same time scale as the other combustion reactions). The computed 
results give predicted trends in accord with experimental observa- 
tions. 


4618 (N—77-19842) Computer program to simulate Raman 
scattering. Final report, 26 February 1975—31 October 1976. Zilles, 
B.; Carter, R. (Old Dominion Univ., Norfolk, Va. (USA). Research 
Foundation). Mar 1977. Contract NAS1-13820. 62p. (NASA-CR— 
145151). NTIS PC A04/MF AO1. 

A computer program is described for simulating the vibra- 
tion-rotation and pure rotational spectrum of a combustion system 
consisting of various diatomic molecules and CO, as a function of 
temperature and number density. Two kinds of spectra are generat- 
ed: a pure rotational spectrum for any mixture of diatomic and linear 
triatomic molecules, and a vibrational spectrum for diatomic mole- 
cules. The program is designed to accept independent rotational and 
vibrational temperatures for each molecule, as well as number densi- 
ties. 


4619 (PB—267658) Coal mine combustion products identifica- 
tion and analysis. Hydraulic fluids. Open file report. Paciorek, K.L.; 
Kratzer, R.H.; Kaufman, J.; Nakahara, J.H. (Ultrasystems, Inc., 
Irvine, Calif. (USA)). Sep 1976. Contract H0133004. 120p. NTIS PC 


A06/MF AO1. 

The objective of this program was to develop a basis for 
assessing the additive toxicity hazards of materials employed in 
underground coal mining when these materials are exposed to ther- 
mal oxidative degradation as would occur before or during a fire. 
This report covers some of the fire-resistant hydraulic fluids ap- 
proved by the Bureau of Mines for underground use. The fluids can 
be divided into five groups or classes as follows: (1) glycol-water 
solutions, (2) mineral oil-water emulsions, (3) synthetics other than 
phosphate esters, (4) synthetic phosphate esters, and (5) mixtures of 
phosphate esters with mineral oils and chlorinated solvents. The 
fluids were heated in a sealed system for 30 minutes in air at 370C. 
Selected fluids that failed to be affected significantly at 370C were 
also subjected to thermal oxidative degradation at 400 to 420C. The 
products were separated using vacuum-line fractionation, and the 
fractions were analyzed by gas chromatography-mass spectroscopy. 
Differential thermal analyses were performed to provide information 
regarding the thermal oxidative behavior under dynamic conditions. 
The pure phosphate esters derived from substituted phenols ap- 
peared to be the least dangerous of all the compositions tested even 
though they evolve toxic phenolic species. In the presence of hydro- 
carbons, which act as reducing agents, the phosphate esters produce 
the very toxic and volatile phosphine. 


4620 (SAN—34P243-1) Detailed combustion of sulfur com- 
pounds, Annual technical report, June 1, 1976—May 31, 1977. Broida, 
H.P.; Muller, C.; Schofield, K.; Steinberg, M. (California Univ., 
Santa Barbara (USA). Quantum Inst.). 1977. Contract EY-76-S-03- 
0034-243. 55p. Dep. NTIS, PC A04/MF AO1. 

A combustion facility incorporating a flat one-dimensional 
flame burner, suitable for a wide range of H2/O2/Ne2 and C3Hs/O2/ 
Nz flames at atmospheric or reduced pressures has been constructed 
and characterized. Optimum conditions have been assessed for moni- 
toring SO2, S2, SO, CS and SH by laser induced fluorescence and 
spectral locations identified for also following the emission from the 
diatomic sulfur species. Preliminary results include obtaining the 
resolved emission spectrum of several flames and the decay of the 
main spectral features as a function of time. SO. and SH flame 
fluorescence measurements, the first to be reported, are presented. 
These early results indicate that fluorescence measurements of spe- 
cies concentrations in flames are feasible. However, laser excitation 
will generally be necessary and is preferable, for example, to the 
228.8 nm Cd source for SO2. It has been confirmed that the emission 
from the diatomic sulfur bearing radicals is chemiluminescent in 
nature. 


4621 (UCRL—52297) One-dimensional combustion model. 
Westbrook, C.K.; Chase, L.L. (California Univ., Livermore (USA). 
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Lawrence Livermore Lab.). 13 Jul 1977. Contract W-7405-ENG-48. 
43p. Dep. NTIS, PC A03/MF AO1. 

Difference equations for mass, momentum, energy, and 
chemical species conservation are derived specifically for application 
to combustion environments in a fixed Eulerian coordinate system. 
Detailed descriptions of the derivations of the difference equations, 
boundary conditions, and iteration logic are presented. The solution 
method for chemical kinetics rate equations is outlined but not 
examined in detail. Submodels for wall heat losses and time-depen- 
dent combustion chamber volume are described. Physical data re- 
quirements of the model are noted, and applications of the total 
model to laminar and turbulent premixed flames are outlined. 


4622 Comparison between exact and simplified methods for 
computing equilibrium and adiabatic flame temperature. Kremer, H.; 
Becker, A.; Skunca, I. (Gaswaerme-Institut e.V., Essen (Germany, 
F.R.); Bochum Univ. (Germany, F.R.)). Gas Waerme Int.; 26: No. 5, 
232-238(May 1977). (In German). 

The exact and simplified methods used to compute the adiaba- 
tic flame temperature give fairly similar results if those components 
are neglected which obtain only in small concentrations. Depending 
on air ratio the most suitable method can be used. The greatest 
inaccuracy occurs with an air ratio around unity. The difference in 
the computational burden between the exact method and the simpli- 
fied ones is so large that the small temperature deviations can easily 
be put up with for practical applications (adiabatic flame tempera- 
ture > actual flame temperature) if the correlations are known. The 
waste gas composition shows greater deviations since the dissociated 
waste gas constituents are disregarded when the computation is 
made by simplified methods. 


4623 Influence of the temperature of superheating surfaces in a 
gas flow on the formation of sulfur trioxide. Vnukov, A.K.; Taran, 
O.E. Arch. Energiewirtsch.; 31: No. 5, 434-440(May 1977). (In 
German). 

Translated from Vlijanie temperaturnogo rezima soprikasajus- 
cejsja s gazami povernochsti peregrevatelja na generaciju sernogo 
angidrida from Izvestija Vuz'oo, Energetika, v. 19, 1976 p. 65-70. 

In supercritical steam generators fired with sulfur-rich heating 
fuel oil, catalytic after-oxidation of SO. takes place in amounts 
which correspond to the formation of SOs in the furnaces. The 
amount of SOs; produced depends directly on the dirt accumulation 
in the convection stack. Corrosion-free operation of heating surfaces 
and flue gas stacks cannot be achieved by a mere reduction of the 
excess pressure; this is proved by operational experience for this type 
of steam generator. An investigation of the mechanism of catalytic 
SOs; formation will help to find further measures to be taken, e.g., 
cleaning of the convection heating surfaces, introduction of additives 
to poison the catalysts, etc. It should thus be possible, in the long 
run, to reduce the low-temperature corrosion of heating surfaces and 
gas stacks and to improve the operational performance of the boilers. 


4624 Oxidation of soot in fuel rich flames. Page, F.M.; Ates, F. 
(Univ. of Aston, Birmingham, England). Prepr., Div. Pet. Chem., Am. 
Chem. Soc.; 22: No. 1, 130-134(Feb 1977). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760897—P2. 

The consumption of soot in a low temperature, fuel rich 
laminar premixed flame can be accounted for quantitatively if attack 
is by hydroxyl radicals present in the expected excess over their 
equilibrium concentration. Only one in four collisions of the hy- 
droxyl radical with the surface need be effective to account for the 
observed rate. Other attacking species have been considered, but the 
pattern of rate of attack does not agree with hydrogen being 
important, and the very low concentration of oxygen, either in 
atomic or molecular form, makes it impossible to account for the 
observed rates, even allowing for radical excess. This is not to say 
that in fuel lean flames, where the concentration of these species is 
much greater, and where hydroxyl! is not greatly altered, that the 
dominant mode of attack may not be due to molecular oxygen, but 
the efficiency of attack by hydroxyl is so high that such dominance 
will be due solely to the concentration of species. 


4625 Sixteenth symposium (international) on combustion. Pitts- 
burgh; Combustion Institute (1977). 1820p. (CONF-760801—,. . 
From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 
Separate abstracts were prepared for selected papers. (JSR) 


4626 Direct determination of the product energy distribution in 
the reaction of O-atoms with CN radicals. Schmatjko, K.J.; Wolfrum, 
J. (Max-Planck-Institut fuer Stroemungsforschung, Goettingen, 
Ger.). pp 819-827 of In Sixteenth symposium (international) on 
combustion. Pittsburgh; Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 
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See CONF-760801—. 

The reaction of oxygen atoms with CN radicals was studied 
directly by flash-photolysis in a discharge-flow reactor. Infrared and 
vacuum ultraviolet absorption spectroscopy were used for a time- 
resolved quantitative detection of the reaction products CO(v) and 
nitrogen atoms. The experiments show that the reaction proceeds 
simultaneously on two pathways: O(°P) + CN (a) — CO(v) + 
N(?D) (0.85 +- 0.05) and (b) CO(v) + N(*S) (0.15 +- 0.05). On 
path (a) the reaction energy is converted mainly into the energy of 
the metastable N(?D) atom and lower states of CO(v). On path (b) a 
partial inversion in the population of vibrational states of CO(6 less 
than or equal to v less than or equal to 9) is observed. From 
measured CO(v) concentration-time profiles the rate constant ks = 
(1.1 +- 0.3) x 10'* cm*/mol x s at 295°K is obtained in good 
agreement with previous measurements. 


4627 Reactions of vibrationally excited OH. Spencer, J.E.; 
Endo, H.; Glass, G.P. (Rice Univ., Houston, TX). pp 829-839 of In 
Sixteenth symposium (international) on combustion. Pittsburgh; 
Combustion Institute (1977) 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 


1976). 

See CONF-760801—. 

Reactions of OH(v = 0, | and 2) with several species that 
play an important role in hydrocarbon combustion have been stud- 
ied, at 295°K, in a fast discharge flow apparatus attached to an epr 
spectrometer. Rates of physical deactivation and of chemical reac- 
tion have been determined separately in the presence of sufficient 
argon to ensure rotational thermalization. Vibrationally excited OH 
was obtained from two sources: (1) the reaction O + HBr — OH(v 
= 1) + Br, which produces OH(v = 1) in 97 percent yield, and (2) 
the reaction H + NO. -+ OH(v) + NO, which produces large 
amounts of OH in v = 2, 1 and 0. Rate constants for physical 
deactivation of OH(v = 1) by O, CO, Hz and CH, were measured as 
(1.5 +- 0.3 x 107" less than 3 x 10~'%, less than 10° ** and (3.4 +- 
0.5) x 10-'* cm* molecule! sec™', respectively. The rate constants 
for the overall removal of OH(v = 2) and OH(v = 1) by CO were 
estimated as (2.6 +- 0.5) x 10°15, and (3.3 +- 0.5) x 107'8 cm$ 
molecule™ ', respectively. 


4628 Primary products in the reactions of oxygen atoms with 


simple and substituted hydrocarbons. Blumenberg, B.; Hoyermann, 
K.; Sievert, R. (Univ., Goettingen, Ger.). pp 841-852 of In Sixteenth 
symposium (international) on combustion. Pittsburgh; Combustion 
Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 


See CONF-760801—. 

To clarify the mechanism of O atom attack on double or 
triple hydrocarbons bonds, five alkenes, seven alkynes and the 
linking vinylacetylene were studied. Two types of low pressure 
reactors were used, crossed free jets and a laval nozzle reactor. 
Samples from both low pressure reactors were taken via the molecu- 
lar beam inlet to the ion-source of a mass-spectrometer with high 
resolution and with electron impact ionization. The ionization 
energy could be varied from 4.5 eV up to 70 eV with a monochro- 
maticity of better than 0.3 eV, thus enabling the identification of 
isomers. The oxygen atom concentration was modulated by elec- 
tronically switching the microwave discharge on/off. Large concen- 
trations were measured by phase sensitive detection, low concentra- 
tions were monitored by synchronous ion counting. When possible, 
independent calibrations, of formed atoms, radicals, and stable spe- 
cies were performed. In all alkene reactions (ethene and its methyl-, 
ethyl-, dimethyl- (cis, trans) substitutes) formation of the different 
acetyl and the corresponding alkyl radicals is the main channel. 
Formation of aldehyde and the corresponding carbene is a minor 
route. Acetylene and the substituted compounds (methyl, ethyl, 
dimethyl, phenyl, CFs, di-CF;, vinyl-) mainly give CO and the 
corresponding biradical. Calibration procedures allowed the quanti- 
tative determination of the different reaction channels. 


4629 Formation of higher hydrocarbons in the reaction of O- 
atoms with acetylene. Homann, K.H.; Warnatz, J.; Wellmann, C. 
(Technische Hochschule, Darmstadt, Ger.). pp 853-860 of In Six- 
teenth symposium (international) on combustion. Pittsburgh; Com- 
bustion Institute (1977). 
rom 16. international symposium on combustion; Cam- 

bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

The production of C3H4, CsH2 and CgHp in the reaction O + 
C2He is studied by means of a discharge flow system and mass 
spectrometric analysis. The influence of temperature (220 to 500°K), 
pressure (1.8 to 4.8 mbar) and initial concentrations is described and 
discussed. It was found that apparent activation energies for CsH, 
and C,H2 formation (approximately 11 kJ mol~') are not much 
different from that of the initiating reaction. H-atoms have a strong 
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influence on the formation of the above hydrocarbons. However, 
they are also the main reactants for their consecutive consumption. 
Without additional H-atoms the initial C;H, formation is proportion- 
al to [C.H2]*, while the initial formation of the polyacetylenes is 
proportional to [C2H2] and to [O], both with and without additional 
H. In spite of this simple dependence, CsH2 and CsHe2 are formed in 
a complicated way. A mechanism consisting of a rapid sequence of 
reactions in which O-atoms and C2H:2 are alternate reactants with C/ 
sub n/Hs and C/sub n/H radicals is proposed and discussed. 


4630 Reaction Cl + N;Cl and reactivity of Ns, NCI and NC 
radicals in relation to the explosive decomposition of NsCl. Combour- 
ieu, J.; Le Bras, G.; Poulet, G.; Jourdain, J.L. (Univ., Orleans, 
France). pp 863-870 of In Sixteenth symposium (international) on 
combustion. Pittsburgh; Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

The reaction kinetics of chlorine atoms with chlorine azide, 
NsCl, was studied at pressures near 1 torr in a discharge flow reactor 
coupled to a quadrupole mass spectrometer adapted to the analysis 
of free radicals. The rate constant of the initial step: Cl + NsCl > 
Ns + Cl was found to be ki = 2.3 x 107"! exp (-1100/RT) cm* 
molecule™! sec™! between 300 and 657°K. Ns, NCI and NCl free 
radicals, produced from the Cl + NsCl reaction, were detected by 
mass spectrometry. The mass spectrometric study of these radicals 
and the determination of stoichiometry showed evidence for the 
secondary reactions of Ns, NCI, and NsCl. The rate constant of the 
reaction: NC] + Cle —- NClk + Cl (5) was determined as ks = (1.0 
+- 0.2) x 10°’? cm*® molecule™! sec”! at room temperature. The 
thermal decomposition of NsCl was studied between 600 and 850°K 
in the same flow reactor heated isothermically. The NCI radical was 
mass spectrometrically detected as an intermediate of the decomposi- 
tion. Kinetic data were obtained showing at least partly heteroge- 
neous character of the decomposition. All these results made it 
possible to discuss some aspects of the mechanism of the explosive 
decomposition of NsCl and more especially of the initial stage of this 
decomposition. 


4631 HTFFR kinetics studies. Temperature dependence of Al/ 
O, and AlO/O: kinetics from 300 to 1700/1400 K. Fontijn, A.; 
Felder, W.; Houghton, J.J. (AeroChem Research Labs., Princeton, 
NJ). pp 871-879 of In Sixteenth symposium (international) on com- 
bustion. Pittsburgh; Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

A high-temperature fast-flow reactor (HTFFR) has been 
adapted for the near room temperature study of the kinetics of atoms 
and free radicals of refractory species. The rate coefficients of the 
reactions aluminium with oxygen (1) and aluminium monoxide with 
oxygen (2) have been found to be (3.4 +- 2.3) x 107" and (7.2 +- 
3.6) x 10°'® ml molecule™’ sec™’. The recommended values are 
k:(300 to 1700°K) = (3.4 +- 2.2) x 107" and k2(300 to 1400°K) = 
(4.8 +- 3.1) x 10°'S ml molecule™' sec™ . The remarkable absence of 
a positive temperature dependence for these rate coefficients over 
such large temperature ranges is discussed. In the case of reaction (2) 
this absence is consistent with the re-interpreted previous determina- 
tion of this bond energy of 121.5 +- 2 kcal mole~! (508 +- 8 kJ 
mole~'). 


4632 Study of some primary and secondary chemi-ionization 
reactions in hydrocarbon oxidations. Vinckier, C.; Gardner, M.P.; 
Bayes, K.D. (Univ. of California, Los Angeles). pp 881-889 of In 
Sixteenth symposium (international) on combustion. Pittsburgh; 
Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

The chemi-ions formed during the reaction of oxygen atoms 
with several hydrocarbons have been studied. By applying an elec- 
tric field to reduce the residence time of the ions in the reaction zone 
it is possible to distinguish between primary chemi-ions and second- 
ary ions formed in ion-molecule reactions. HCO* is the primary 
chemi-ion when oxygen atoms react with acetylene, methyl acety- 
lene, 1-butyne, ethylene, propylene, and isobutane. Another primary 
chemi-ion, C,H3;O0", is most important in the oxidation of 2-butyne. 
Reasonable ion-molecule reactions can be written for many of the 
observed secondary ions. In the acetylene-rich system the proton 
transfer reaction, HCO* + C.H2 — C2Hs* + CO is followed by the 
rapid ionic polymerization of acetylene to form C/sub 2n/H*/sub 
2n+1/ and C/sub 2n/H*/sub 2n-1/. The hydrogen deficient ions 
become more important as the polymers grow. These observed 
polymer ions probably are the nucleation centers for soot formation 
in rich flames. 
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4633 Positive ion probe of methane—oxygen combustion. Good- 
ings, J.M. (York Univ., Downsview, Ont.); Bohme, D.K.; Sugden, 
T.M. pp 891-902 of In Sixteenth symposium (international) on com- 
bustion. Pittsburgh; Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
16. Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

The results of flame-ion mass spectrometry are used to probe 
the combustion chemistry of a premixed methane-oxygen flame of 
fuel-rich composition burning at atmospheric pressure. Concentra- 
tion profiles of a variety of positive ion species are obtained with 
good spatial resolution along the flame axis z. Neutral concentration 
profiles are available from molecular beam sampling studies of a 
similar flame. The individual positive ion profiles fall into character- 
istic groups according to their chemistry in various ranges of the 
axial distance z in and near the reaction zone. Except for the very far 
upstream region, three ionic species (C2H30* — C3H3* — HsO*) 
account for more than 85 percent of the total positive signal, and 
peak successively downstream along the z axis. The development of 
the major ion profiles is rationalized in terms of a scheme of ion- 
molecule reactions, initiated by the formation of CHO*. The primary 
CHO* continues downstream into a region dominated by formalde- 
hyde and ketone chemistry, yielding CH;0*, C2H;0* and C,HO*, 
as well as reaction with methane and its stripped products, methyl 
and methylene. In the higher temperature region just downstream of 
the reaction zone, the presence of considerable acetylene (approxi- 
mately 10~? mole fraction) determines the transition to C;H3*. Sub- 
sequently, the simpler products of combustion (O, H2O, CO) give 
rise to the ultimate H3sO* and secondary CHO* with which it is in 
equilibrium. Further downstream (z greater than 2 mm beyond the 
“end” of the reaction zone), the behavior of the ion chemistry is 
extraordinary in that small amounts of the species C*, CH*, CH2* 
and CO* persist in addition to H30* and CHO*. These observations 
provide evidence for the existence of amounts of the radicals C, CH 
and CHe which greatly exceed their calculated equilibrium concen- 
trations. 


4634 Some observations of the NO* ion and neutral NO in 
atmospheric pressure flames of acetylene and hydrogen. Burdett, 
N.A.; Hayhurst, A.N. (Univ. of Sheffield, Eng.). pp 903-915 of In 
Sixteenth symposium (international) on combustion. Pittsburgh; 
Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
wee Massachusetts, United States of America (USA) (15 Aug 
1 , 

See CONF-760801—. 

Mass spectrometric measurements of the positive and nega- 
tive ions in flames of either C.H2 or He burning in Oz with No as 
diluent have shown that the reaction NO + H3O* reversible NO* + 
H20 + H is balanced fairly quickly in the burnt gases. In fact, only 
in the coolest C,H2 flames (T less than 2400°K) is an approach of (I) 
to equilibrium observable. This has enabled the rate constant of its 
forward step to be estimated. The indications are that the reaction 
proceeds according to the two-step scheme: NO + H30* — NO* x 
H20 + H and NO* x H,O = NO* + HO with the first reaction 
being rate-determining. Reaction (I) is apparently always at equilibri- 
um in He flames with NO added to them. Observations indicate a 
rate coefficient of 2.6 x 10~ '° exp(-38,000/T) ml molecule~! s~! for O 
+ Ne — NO + N, which is the rate-determining step in the 
Zel'dovich mechanism. In addition, it is clear that NO is produced in 
these C:H2 flames by the Fenimore “prompt” process. On occasions 
the appearance of NO by this mechanism is not prompt, but is 
prolonged for some time (by up to about | ms) into the burnt gases. 
Also, the amount of Fenimore NO varies with both temperature and 
flame composition. 


4635 Oscillatory phenomena in combustion. Gray, P. (Univ. of 
Leeds, Eng.). pp 919-928 of In Sixteenth symposium (international) 
on combustion. Pittsburgh; Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
1a Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

A survey is given on theoretical and experimental studies on 
two periodic phenomena in combustion. The first is that of the 
multiple cool flames that can accompany the oxidation of amost 
every hydrocarbon. The second is the feeble repetitive ignition 
(lighthouse effect) displayed by carbon monoxide oxidation. (JSR) 


4636 High temperature uv absorption and recombination of 
methyl radicals in shock waves. Glaenzer, K.; Quack, M.; Troe, J. 
(Swiss Federal Inst. of Tech., Lausanne). pp 949-960 of In Sixteenth 
symposium (international) on combustion. Pittsburgh; Combustion 
Institute (1977). 

From 16. international symposium on combustion; Cam- 
wee Massachusetts, United States of America (USA) (15 Aug 

See CONF-760801—. 
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The UV absorption of CHs and CDs in the 7A,’ reverse 
arrow 7A” electronic transition has been studied in shock wave 
experiments using the fast thermal decomposition of azomethane at 
T greater than 1300°K as the radical source. The absorption coeffi- 
cients were determined at T = 1400°K. Calculations on the tem- 
perature and bandwidth dependence of the spectra show that these 
results agree well with room temperature data. The recombination 
rate coefficients for the reactions CH; + CHs (+Ar) — CoHs 
(+Ar) and CDs + CDs (+Ar) — C:Ds (+ Ar) have been measured 
at [Ar] = 2 x 10° — 2 x 10°‘ mol cm in the falloff range near the 
high pressure limit. The temperature dependence of the rate coeffi- 
cients obtained by combination with room temperature data agrees 
well with predictions of the statistical adiabatic channel model but is 
in conflict with conventional RRKM calculations. A direct observa- 
tion of the equilibrium C2He reversible 2CHs gives agreement with 
the “high” value for AHo° (87.76 kcal mol~'). The thermal decompo- 
sition of azomethane between 850 and 1200°K, the kinetics of methyl 
radicals at T less than 2700°K, and kinetic isotope effects are 
discussed briefly. 


4637 Production of hydrogen atoms during the thermal dissocia- 
tion of ethylene between 1700 and 2200°K. Just, T.; Roth, P.; Damm, 
R. (Institut fuer Reaktionskinetik, Stuttgart). pp 961-969 of In Six- 
teenth symposium (international) on combustion. Pittsburgh; Com- 
bustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 


1976). 

See CONF-760801—. 

The technique of atomic resonance absorption spectrophoto- 
metry (ARAS) was used to study the generation of H atoms during 
the thermal decomposition of C2Hs. Highly diluted mixtures with 
relative concentrations between 20 and 800 ppm of C.H, in Ar were 
used. The experiments were performed behind reflected shock 
waves at temperatures between 1700 and 2200°K and densities 
between 6 x 10'* to 1.6 x 10° particles/cm*. 


4638 Kinetics of the thermal decomposition of hydrogen sulfide 
behind shock waves. Bowman, C.T.; Dodge, L.G. (United Technol- 
ogies Research Center, East Hartford, CT). pp 971-982 of In Six- 
teenth symposium (international) on combustion. Pittsburgh; Com- 
bustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
a Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

The thermal decomposition of H2S behind incident shock 
waves in HaS—Ar mixtures was studied over the temperature range 
2700 to 3800°K for total concentrations in the range 2 x 10~* to 7 x 
10-® mole/cc. During reaction, the H2S concentration was moni- 
tored using an ultraviolet absorption spectroscopic technique, and 
the S-atom concentration was inferred from measurements of the 
absolute intensity of emission from electronically-exicted S2. De- 
tailed information on the decomposition mechanism was obtained by 
comparing measured H2S and S-atom concentration profiles with 
results from a computer simulation of the reaction. During the 
decomposition reaction, measured concentration profiles could be 
modelled adequately using a six-reaction mechanism. For the condi- 
tions investigated, the primary decomposition step was shown to be 
second-order, H2S + M-—»+ SH + H + M with a rate coefficient, for 
argon as a collision partner, given by ki/sup Ar/ = 10/sup 14.3/exp 
(—310 kJ/RT) cc/mole x sec. 


4639 Shock tube study of carbon disulfide oxidation. Hardy, J.; 
Gardiner, W.C. Jr. (Univ. of Texas, Austin). pp 985-995 of In 
Sixteenth symposium (international) on combustion. Pittsburgh; 
Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

The induction zone of shock-initiated explosions of carbon 
disulfide-oxygen-argon mixtures was studied using the reflected 
wave end-on method. Profiles of chemiluminescence at 490 nm, 
attributed to SO2°, and infrared emission at 5 ym, attributed to CS. 
and CO, were analyzed to determine the characteristic branched- 
chain growth rates and ignition delay times over the temperature 
range 1400 to 2100°K for CS» : Oz ratios varying from 1 : 9 to 3: 10 
with various dilutions in argon. Computer modelling in terms of a 
conventional mechanism for the CS,—QO, reaction was able to 
account for the ignition delay times under a variety of assumptions 
about the high temperature rate constants, but no adjustments of the 
mechanism or the rate constants were found that were capable of 
giving satisfactorily correct models of the qualitative forms of the 
visible emission profiles or the mixture dependence of the growth 
rates. 


4640 Combustion of acetaldehyde behind incident shock waves. 
Beeley, P.; Griffiths, J.F.; Hunt, B.A.; Williams, A. (Univ. of Leeds, 
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Eng.). pp 1013-1022 of In Sixteenth symposium (international) on 
combustion. Pittsburgh; Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (is Aug 


1976). 

See CONF-760801—. 

Studies were made of the ignition of CHsCHO/O:2/Ar (95 
percent) mixtures behind incident shock waves for equivalence ratios 
0.5 to 3.0 in the temperature range 1550 to 1850°K. Spectroscopic 
emissions from the excited species OH®, CH® and C2°, and from the 
ground state species COz, CO and bonded C-H, were measured. 
Experimental results were supplemented by numerical integrations 
based on a kinetic model for the combustion. Experimental results 
are presented showing the temperature dependence for the times to 
the occurrence of threshold and maximum intensities, from which 
correlation equations are calculated. An ignition delay period has 
been characterized from OH?® intensities. However, considerable 
extents of fuel degradation do occur during the delay period yielding 
CO and COs, among other products. Calculated concentrations for 
CHs, CHsCO, CH2O and CHO appear to attain quasi-stationary 
concentrations very rapidly which are maintained throughout the 

ition delay time. Results are compared with those from CHk, 
He and CHsOH combustion in similar temperature ranges. 


4641 High temperature oxidation of acetaldehyde. Colket, M.D. 
III; Naegeli, D.W.; Glassman, I. (Princeton Univ., NJ). pp 1023-1039 
of In Sixteenth symposium (international) on combustion. Pittsburgh; 
Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 


1976 

See CONF-760801—. 

The gas phase kinetics of the first stage of acetaldehyde 
oxidation were studied from 1030°K to 1115°K in a turbulent flow 
reactor which permits accurate determination of the spatial distribu- 
tion of stable species. Experiments were performed in nitrogen at 
atmospheric pressure containing 0.1 to 0.75 percent acetaldehyde 
and 0.16 to 8 percent oxygen. The major and minor products 
measured were H2, CO, CH, C2He and CO, C2H:, H2CO respec- 
tively. C2H2, CsHse, C2HsCHO, and (CHs)CO were found in trace 
quantities (less than 10 ppm). To explain the results, a scheme of 25 
reactions is proposed. An overall rate equation, derived from a 


simplified mechanism is presented and is in agreement with the 
experimental results. 


4642 Rate constants for elementary steps in hydrocarbon oxida- 
tion. Baldwin, R.R.; Bennett, J.P.; Walker, R.W. (Univ., Hull, Eng.). 
pp 1041-1051 of In Sixteenth symposium (international) on combus- 
tion. Pittsburgh; Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 


1976). 

See CONF-760801—. 

A review is given of the four main types of reaction which 
are important in determining the distribution of products in the 
oxidation of hydrocarbons: (a) free-radical attack on the hydrocar- 
bon RH; (b) decomposition of the radical R by C-C homolysis; (c) 
reaction of R radical with O2 to form the conjugate alkene; (d) 
reaction of R radical with Oz to give O-heterocycles and other 
oxygenated products. Rate constants for these types of reaction, 
obtained from studies of the oxidation of C.—C, hydrocarbons and 
neopentane, are applied to predict the yields of products in the 
oxidation of pentane. 


4643 Distributions of temperature and major species in laminar 
diffusion flames. Moore, J.G.; Moore, J. (Cambridge Univ., Eng.). pp 
1123-1132 of In Sixteenth symposium (international) on combustion. 
Pittsburgh; Combustion Institute (1977). 

rom 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

The distributions of temperature and major species in laminar 
diffusion flames of hydrocarbons and air are discussed, and an 
analytical model which predicts these distributions is presented. An 
experiment on a laminar diffusion flame supported by a low momen- 
tum iso-octane spray is described. The measurements include the 
relative concentrations of N2, O2, CO and CO, the temperature, and 
the location of the droplet envelope. The local flame properties, 
except velocity, are shown to be functions of the local dimensionless 
concentration of burnt fuel, Z, a result suggested by a development 
of the Shvab-Zeldovich analysis. Thus, the prediction of these 
properties becomes a problem of predicting the spatial distribution of 
Z. In the analytical model specific kinetic reactions are not consid- 
ered. Instead, the flame is modelled as having a flame front of fixed 
equivalence ratio, at which there is incomplete oxidation of the fuel, 
and the ratio of the concentration of carbon monoxide to carbon 
dioxide is empirically determined as a function of Z. The measured 
flame width is predicted when the diffusion coefficient of the iso- 
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octane vapor is taken as 1/10th that of the other gases, and the 
measured concentrations on the axis of the flame are predicted when 
all diffusion between the axis and the flame is increased by a fixed 
factor. The model is used to calculate the properties of the iso-octane 
flame and a methane/air flame, and the agreement of the analysis and 
experiment is good. 


4644 Reaction mechanisms of combustion in low pressure acety- 
lene—oxygen flames. Vandooren, J.; Van Tiggelen, P.J. (Catholique 
Univ., Louvain, Belgium). pp 1133-1144 of In Sixteenth symposium 
(international) on combustion. Pittsburgh; Combustion Institute 
(1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

In order to understand the fundamental mechanism of com- 
bustion processes, it is necessary to measure the concentrations of all 
the species throughout the flame front. Molecular beam sampling 
and mass spectrometric analysis have been used for that purpose. We 
have determined the molar concentrations of the stable and unstable 
species for two C2H2/O2 flames: a lean flame and a stoichiometric 
one. Both flames were burning at 40 Torr. From all these data, it is 
possible to deduce the elementary processes occurring in acetylene 
combustion. The first step of acetylene removal involves either 
hydroxyl radicals or oxygen atoms, in different proportions depend- 
ing on the equivalence ratio. The CH radical then reacts with 
molecular oxygen, producing carbon dioxide and molecular hydro- 
gen. The ketone C,H2O reacts with a hydroxyl radical to form 
formaldehyde and CHO further reacts with another hydroxy] radi- 
cal. Molecular oxygen then combines with the formyl radical CHO 
to give carbon monoxide. The CO and Hp, formed in the combustion 
of acetylene, disappear through the usual elementary reactions. 


4645 Isobutane cool flames investigation in a continuous stirred 
tank reactor. Caprio, V.; Insola, A.; Lignola, P.G. (Univ., Naples). 
pp 1155-1163 of In Sixteenth symposium (international) on combus- 
tion. Pittsburgh; Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

The isobutane-oxygen system behavior at atmospheric pres- 
sure in the temperature range 270 to 400°C is studied. The experi- 
mental technique is based on the use of a continuous stirred tank 
reactor. The residence time distribution in the reactor is determined 
experimentally. The overall heat transfer coefficient is evaluated by 
means of steady-state heat balances. The reaction progress is fol- 
lowed both by unsteady and steady-state temperature difference 
measurements and products analysis. The system behavior is charac- 
terized by the nature of its steady states. Stable and unstable nodal 
points, stable focal points and limit cycles are detected. The steady- 
state heat release rate curve is determined experimentally. This 
curve clearly shows the existence in the system of a region of 
multistability and the subsequent hysteresis effect. In the upper part 
of the temperature range explored, the system exhibits a region with 
a negative temperature coefficient of the reaction rate, associated 
with a damped periodic and aperiodic attainment of a steady state. 
The observed yields of methyl! alcohol and acetone give indications 
on the main reaction steps involved. The peroxide analysis suggests 
that the observed negative temperature coefficient of the reaction 
rate depends on methyl and tertiary butyl hydroperoxide decay at 
higher temperature. 


4646 Review of dynamic burning of solid propellants in gun and 
rocket propulsion systems. Kuo, K.K.; Coates, G.R. (Pennsylvania 
State Univ., University Park). pp 1177-1192 of In Sixteenth sympo- 
sium (international) on combustion. Pittsburgh; Combustion Institute 
(1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

Dynamic burning behavior in solid propellant combustion 
often occurs under a rapid pressure excursion and is caused by the 
finite relaxation times required for the solid and/or gas phases to 
adjust their temperature profiles. The instantaneous burning rate 
under transient conditions may therefore differ significantly from the 
steady-state value corresponding to the instantaneous pressure. The 
purpose of this review is: (1) to report the state-of-the-art on dynam- 
ic burning studies; (2) to explain the detailed mechanism of dynamic 
burning; (3) to classify the existing theories to facilitate more direct 
comparison; (4) to point out the limitations of each model and its 
general validity; (5) to summarize the important experimental obser- 
vations and theoretical results; and (6) to describe the difficulties 
involved in the study of dynamic burning effects so that the techno- 
logical gaps of information needed in this area are made clear. 
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4647 Experimental study of non-steady phenomena associated 
with the combustion of solid gun propellants. Klingenberg, G. (Ernst- 
Mach-Institut, Weil on Rhein, Ger.); Mach, H. pp 1193-1200 of In 
Sixteenth symposium (international) on combustion. Pittsburgh; 
Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
—_ e, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

This investigation is concerned with the combustion of solid 
propellants and the gas dynamic processes occurring within the flow 
inside and at the exit plane of the muzzle of 20 mm caliber guns. 
Two propellants (nitrocellulose-powder) and two types of guns were 
used. The load density was 0.39 to 0.9. The measurement is highly 
influenced by the deposition of absorbing particulates in the bound- 
ary layers near the tube wall. The main objective of this paper is to 
verify the validity of recently developed interior ballistic models. In- 
bore temperature distributions derived from emission-absorption 
measurements by means of quartz windows mounted into bores 
along the barrel are compared to theoretical predictions. An in-bore 
temperature gradient is found near the base of the moving projectile 
as predicted by one of the models. Neither of the interior ballistic 
models describes the phenomena in detail. Better agreement was 
achieved using a high load density. Temperatures measured within in 
the “primary flash” at the exit plane of the muzzle can only be 
compared to in-bore values immediately after projectile emergency; 
20 to 30 psec after projectile emergence, secondary combustion 
processes lead to an increase of the temperature. 


4648 Flame structures and burning rate characteristics of 
CMDB propellants. Kubota, N.; Masamoto, T. (Japan Defense 
Agency, Tokyo). pp 1201-1209 of In Sixteenth symposium (interna- 
tional) on combustion. Pittsburgh; Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

Flame structures and burning rate characteristics of compos- 
ite modified double-base (CMDB) propellants are studied by photo- 
graphic observations and temperature profile measurements of the 
combustion zones. The oxidizers studied for CMDB propellants 
were various particle sizes and concentrations of AP (ammonium 
perchlorate) and HMX (cyclotetramethylene-tetranitramine), each of 
which has a different reaction scheme. AP particles decompose at 
the burning surface and diffuse into the decomposition gas of the DB 
(double-base propellant) matrix in the fizz and dark zones. The 
diffusing decomposition gases shift in equivalence ratio toward stoi- 
chiometric and produce an AP/DB luminous flame of increased 
reaction rate and flame temperature. Increased temperature gradient 
in the fizz zone and large temperature fluctuations in the dark zone 
were observed. The increased temperature gradient increases the 
heat feedback from the gas phase to the burning surface, and 
increases the burning rate. On the other hand, HMX particles in 
CMDB propellants gasify at the burning surface, but the flame 
structure and the temperature profile in the fizz and dark zones are 
not altered. The burning rate was slightly decreased by the addition 
of HMX. Based on the experimental observations, simplified burning 
rate models were presented. The models describe fairly well the 
observed effects of the concentration and particle size of oxidizers on 
burning rate characteristics. 


4649 Flame zone and sub-surface reaction model for deflagrat- 
ing RDX. Benreuven, M.; Caveny, L.H.; Vichnevetsky, R.J.; Sum- 
merfield, M. (Princeton Univ., NJ). pp 1223-1233 of In Sixteenth 
symposium (international) on combustion. Pittsburgh; Combustion 
Institute (1977). 

From 16. international symposium on combustion; Cam- 
— Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

A study of 1,3,5 trinitro hexahydro 1,3,5 triazine, RDX, 
burning as a monopropellant was undertaken to obtain a better 
understanding of the important chemical steps that control heat 
feedback to the condensed phase, to determine the contributions of 
the liquid layer, and to provide a means of evaluating theories for 
modifying the burning rate of nitramines. The following chemical 
mechanism is proposed: first, partial decomposition of the RDX 
molecule in the liquid phase; second, following vaporization, gas 
phase decomposition of RDX; third, oxidation of formaldehyde by 
NO. The flame structure and liquid layer reactions of deflagrating 
RDX were expressed in terms of the energy, continuity, and species 
equations corresponding to RDX decomposing in liquid and gaseous 
phases and the NO2/CH2O reactions adjacent to the surface. In 
addition to the temperature profile and burning rate, the numerical 
solution provides the details of the interactions at the liquid/gas 
interface and the concentration profiles for the nine most prominent 
species. Using published kinetic data, the calculated results reveal 
that even though the liquid layer becomes thinner with increasing 
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pressure, the increase in surface temperature causes its heat feedback 
contribution to increase. The pressure sensitivity of burning rate 
between 0.7 and 0.8 is interpreted in terms of the relative contribu- 
tions of gas phase and liquid layer RDX decomposition and the 
oxidation of CH2O. In particular, as pressure increases, the contribu- 
tion from liquid layer reactions and the second order, NO2/CH2O 
reaction become more prominent. 


4650 Decomposition and ignition of ammonium perchlorate in a 
stream of perchloric acid vapor. Solymosi, F.; Borcsok, S. (Univ. of 
Szeged, Hungary). pp 1235-1241 of In Sixteenth symposium (interna- 
tional) on combustion. Pittsburgh; Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

In this paper we report on detailed kinetic measurements 
concerning the effects of perchloric acid on (1) the pyrolysis of AP 
(ammonium perchlorate) in the different temperature ranges, (2) the 
catalytic decomposition of AP using different types of catalysts, (3) 
the ignition of AP, (4) the stability of the AP residue obtained in the 
low-temperature decomposition of AP in nitrogen, and (5) the 
decomposition of perchloric acid on the surface of AP. 


4651 Predicting nonlinear axial instabilities in solid rockets 
using exact and approximate solution techniques. Padmanabhan, M.S.; 
Powell, E.A.; Zinn, B.T. (Georgia Inst. of Tech., Atlanta). pp 1243- 
1255 of In Sixteenth symposium (international) on combustion. Pitts- 
burgh; Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

Finite-amplitude axial instabilities in solid rockets with tubu- 
lar propellants are investigated using both approximate and “exact” 
analytical techniques. In the approximate analysis, the conservation 
equations for the two-phase flow in the combustor are combined into 
a single nonlinear inhomogeneous wave equation for the perturbed 
velocity potential and this equation is solved using the Galerkin 
Method and the Galerkin Method in combination with the method 
of averaging. “Exact” solutions are obtained employing a finite- 
difference scheme for the solution of the combustor conservation 
equations. The developed solutions are used to predict the character- 
istics of both the transient and the limit-cycle behavior of axial 
instabiiities in solid rockets under various operating conditions. 
Comparisons of the results indicate that while the Galerkin Method 
solutions are generally in qualitative agreement with results of the 
“exact” analysis, the method of averaging solutions agree with the 
other solutions only when the following conditions are satisfied: (1) 
no particles are present in the combustor, or the particles have large 
diameter and the frequency of oscillation is high and (2) the initial 
disturbance is of moderate amplitude. The paper also discusses the 
dependence of solid rocket instabilities upon the following engine 
parameters and operating conditions: (1) the magnitude of the initial 
disturbance; (2) the size and concentration of the solid particles in 
the flow; (3) the characteristics of the unsteady combustion process; 
and (4) the combustor geometry. Finally, the dependence of the 
accuracy of the approximate solution upon the number of modes 
present in the solution is discussed. 


4652 Combustion mechanisms of composite solid propellants. 
Lengelle, G.; Brulard, J.; Moutet, H. (Office National d'Etudes et de 
Recherches Aerospatiales, Chatillon, France). pp 1257-1269 of In 
Sixteenth symposium (international) on combustion. Pittsburgh; 
Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

By means of theoretical modeling as well as by the experi- 
mental investigation of various propellants, further elements are 
presented to consolidate the understanding of the combustion of 
ammonium perchlorate propellants. Available descriptions of A.P. 
combustion, binder pyrolysis and composite propellant combustion 
are presented and compared favorably to experimental results on 
combustion wave details or burning rate sensitivity to initial tem- 
perature. A number of propellants, based on ammonium perchlorate, 
carboxy terminated polybutadiene, polystyrene, polyurethane, with 
various additives, are investigated. In some instances burning rate 
laws which differ from the law with a moderate pressure exponent, 
characteristic of a diffusion mechanism, are found, with plateau 
effects or high pressure sensitivity. 


4653 Preignition reactions of AP-HTPB propellants studied by 
IR spectrometry. Law, R.J. (General Electric Corp., Pleasanton, 
CA); Baer, A.D.; Ryan, N.W. pp 1271-1277 of In Sixteenth sympo- 
me on combustion. Pittsburgh; Combustion Institute 
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From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

Infrared absorption spectrometry, employing a high-tempera- 
ture IR source developed for this study and a fast-scanning spec- 
trometer, has been used to follow the disappearance of NH and CH 
bonds during the pyrolysis of HTPD-IPDI polymer containing 30 
weight percent ammonium perchlorate. The conclusions reached are 
that the reactions are coupled, polymer decomposition being induced 
by products of AP decomposition, and about 2.5 CH bonds disap- 
pear for each NH bond that disappears. The activation energy 
obtained, 19 kcal/g mole, differs markedly from the 30 kcal/g mole 
expected. The difference is tentatively attributed to the possibility 
that the diffusion mechanism thought to be active is not properly 
describable as a first-order rate process at the low levels of conver- 
sion observed at the lower temperatures studied. 


4654 Mechanisms of fire spread. Williams, F.A. (Univ. of Cali- 
fornia, San Diego, La Jolla). pp 1281-1294 of In Sixteenth sympo- 
sium (international) on combustion. Pittsburgh; Combustion Institute 
(1977). 

From 16. international symposium on combustion; Cam- 
—_ e, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

Mechanisms involved in many types of fire spread are de- 
scribed in a manner that sacrifices accuracy for the purpose of 
emphasizing general aspects of the underlying heat-transfer, fluid- 
flow and chemical-kinetic phenomena. Consideration is given to 
conditions for transition from one mode of propagation to another. 
Research on fire spread has been pursued intensively in recent years, 
and in the present contribution an attempt is made to provide a 
framework within which various studies can be placed. Entries to 
current literature are provided. Areas of apparent importance that 
do not seem to have been emphasized are suggested. 


4655 Combustion of poly(vinyl chloride) studied by the moving 
wire technique. Schacke, H.; Hunter, L.W.; Fristrom, R.M.; Grun- 
felder, C. (Johns Hopkins Univ., Laurel, MD). pp 1317-1327 of In 
Sixteenth symposium (international) on combustion. Pittsburgh; 
Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

This paper is a demonstration of the utility of the Moving 
Wire Technique (MWT) for studying polymer pyrolysis, ignition 
and burning. The polymer is coated on a support wire and transport- 
ed at a uniform and controlled speed through a heat or ignition 
source flame. An advantage of the MWT is that residence time, as 
seen by an observer moving with the wire, is resolved spatially in 
laboratory coordinates (residence time is the ratio of distance to wire 
speed). This allows greater precision in measurements of composi- 
tion and temperature profiles and makes it easy to obtain samples of 
the solid phase. In this study, we compared reagent and commercial 
grade poly(vinyl chloride) (PVC). Our heat source was the wake of 
a flat CH,—O2—Nz flame. Excess O2 for polymer combustion was a 
part of the flame gases in some experiments but was confined to an 
adjoining flowing “atmosphere” in others. Ignition in an Oe-rich 
source flame required a minimum of about 20 percent excess Or. 
Above this value, the O2-level had no effect on the critical surface 
temperatures at ignition, which were 295 +- 5°C for the pure PVC 
and 370 +- 10°C for two different brands of commercial PVC. 
Earlier studies with the MWT indicated that critical ignition tem- 
peratures appear to be independent of the diameter and heat capacity 
of the support wire, and the thickness of the polymer coating. 
Ignition occurred at the first appearance of flammable gas, identified 
as principally benzene in pyrolysis experiments. Reagent PVC emit- 
ted HCl prior to ignition but the commercial PVC did not. 
Quenched samples of the solid phase were collected for analysis; the 
quenching was accomplished by rapid cooling with cold He. A long- 
— free radical was detected in the burned PVC, which was 
charred. 


4656 Reverse stratified flow in duct fires: a two-dimensional 
approach. Hwang, C.C.; Chaiken, R.F.; Singer, J.M.; Chi, D.N.H. 
(Bureau of Mines, Pittsburgh). pp 1385-1395 of In Sixteenth sympo- 
—_— on combustion. Pittsburgh; Combustion Institute 

From 16. international symposium on combustion; Cam- 
we Massachusetts, United States of America (USA) (15 Aug 

See CONF-760801—. 

In ventilated duct fires, smoke and other combustion products 
may form a layer near the ceiling and flow in the direction opposite 
to the ventilation flow. Previous workers have shown that backing 
of hot combustion products occurs if the ratio of the buoyancy head 
HAT/T to the velocity head V*/g is greater than unity. A two- 
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dimensional mathematical model of the phenomenon is developed 
based upon the interaction of a steady-state fire plume with a cross 
ventilation flow. The objective of the analysis is to gain some 
understanding of the behavior of the hot gas layer flow and its 
response to changes at the fire source and in the ventilation current. 
Through the present mathematical treatments it appears possible to 
predict the effects of ventilation speed, duct inclination, mass flux of 
fire plume, etc., on the critical length of the reverse flow layer. The 
detailed flow behavior of plumes and gas layers can also be studied 
with the model. 


4657 Unsteady burning of unconfined fuel vapor clouds. Fay, 
J.A.; Lewis, D.H. Jr. (Massachusetts Inst. of Tech., Cambridge). pp 
1397-1405 of In Sixteenth symposium (international) on combustion. 
Pittsburgh; Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

See CONF-760801—. 

The rapid accidental escape of a combustible vapor into open 
surroundings can produce a cloud of gas which can burn as an 
unsteady, turbulent diffusion flame if ignited at its edge. In such a 
flame, buoyancy forces induce a mixing of the fuel with air, promot- 
ing combustion which ultimately consumes the initial fuel charge. 
This paper considers three principal characteristics of such a com- 
bustion process: the flame height, the time to complete combustion, 
and the maximum diameter of the flame. A simple entrainment 
model is proposed which leads to the determination of these flame 
characteristics, to within two unknown parameters to be determined 
from experiments. The principal consequence of the model is the 
prediction that the rise height and the maximum diameter of the 
flame vary as the '/3 power of the initial volume of vapor cloud, 
while the combustion time varies as the '/g power. Experimental 
observations of the burning of small (laboratory scale) vapor samples 
are described. The experimental observations were lognormally dis- 
tributed about a mean line whose slope conformed with the scaling 
laws derived from the theoretical model. From the mean line, the 
unknown parameters were determined. Within the limits of the 
laboratory experiments, the principal flame characteristics are nearly 
independent of the initial conditions of the vapor cloud and also of 
the fuel type, and are adequately correlated by the equations given 
by the theoretical model. 


4658 Propagation velocity and structure of flames in droplet— 
vapor—air mixtures. Hayashi, S.; Kumagai, S.; Sakai, T. (Tokyo 
Univ.). Combust. Sci. Technol.; 15: No. 5/6, 169-177(1977). 

Flame speeds of ethanol and n-octane mixtures of mono-sized 
droplets, vapor and air have been measured to study the fundamental 
aspects of spray combustion. The state of the mixtures, which were 
prepared in an apparatus similar to the Wilson cloud chamber, was 
experimentally verified in detail. A rugged, undulated and thickened 
flame front with the cellular structure is peculiar to the flame 
propagation in the mixtures containing large droplets and is in sharp 
contrast to the smooth and continuous flame front observed with 
premixed gas mixtures or mixtures containing droplets of much 
smaller size. This difference in the flame structure, caused by the 
heterogeneous nature of the unburned mixture, can explain the 
observation that the burning velocity in a droplet-vapor-air mixture 
is larger than in a homogeneous mixture of the same overall fuel-air 
ratio, even on the lean side of the stoichiometric point, provided that 
the droplet diameter is large enough. Another aspect of the flame 
propagation in the droplet-vapor-air mixtures can be interpreted in 
terms of the effective fuel-air ratio, which accounts for the incom- 
plete evaporation and mixing of the liquid fuel. 


4659 Flow tube reactor study of thermal decomposition rates of 
nitric oxide. McCullough, R.W.; Kruger, C.H.; Hanson, R.K. (Stan- 
ford Univ., CA). Combust. Sci. Technol.; 15: No. 5/6, 213-223(1977). 

The results of an experimental investigation of nitric oxide 
decomposition at high temperatures are presented. Mixtures of NO 
in argon (0.01 to 5.0 percent) and NO with He in argon (1 percent 
NO, | percent H2) were reacted in a ceramic flow tube reactor at 
temperatures between 1500 K and 2100 K at atmospheric pressure. 
Theoretical models were developed for the chemically reacting flow 
and used to determine the rate constant values by parametric opti- 
mization. The rate constant for NO + O -+ N + Oy: was found to be 
1.72 x 10/sup 9+-0.1/T exp(-38.64/RT) in the temperature range 
between 1750 K and 2100 K and the rate constant for NO + H > N 
+ OH was found to be 1.74 x 10/sup 14+ -0.2/exp(-49.20/RT) in the 
temperature range between 1750 K and 2040 K. These results 
compared well with those of previous workers and were incorporat- 
ed into least squares curve fit analyses to yield rate constant expres- 
sions useful over a wide temperature range for both reactions. 
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4660 (K/CSD/INF—76/18) Experiences in the evolution of an 
automated cost estimating system. Van Wie, N.H. (Oak Ridge Y-12 
Plant, Tenn. (USA)). Jun 1977. Contract W-7405-ENG-26. 12p. 
(CONF-770631—3). Dep. NTIS, PC A02/MF AO1. 

From 21. American Association of Cost Engineers annual 
meeting; Milwaukee, Wisconsin, United States of America (USA) 
(26 Jun 1977). 

Cost estimating at Union Carbide’s Nuclear Division has its 
foundation in their relationship as an operating contractor to the U. 
S. Energy Research and Development Administration (ERDA). 
Carbide’s status and responsibility with respect to construction pro- 
jects is hence specified and rigorously controlled with respect to 
accountability. The engineering groups are normally involved in the 
conceptual design phase of several dozen concurrent projects. At 
present, the project of largest magnitude is an add-on to ERDA’s 
uranium isotope enrichment plant at Portsmouth, Ohio. This project 
is expected to cost approximately $4.5 billion, at projected escalation 
rates. For this, the other projects expected to cost $25 billion or 
more, ERDA sets standards for cost analysis and reporting that 
would be very costly to adhere to if hand computations were the 
sole medium available. The add-on plant estimates are based on 
about 900 bills of material, the basic work package of an estimate. 
Hence, there is a strong motivation to automate the estimating 
process for the threefold reasons of accountability, magnitude, and 
frequency. Union Carbide’s automated system was not designed and 
developed as a turnkey package. It evolved from the manual system 
and was thus subject to close scrutiny and audit throughout every 
phase of its evolution. The experiences from the point of view of the 
applications programming group responsible for implementing this 
system are described. It is organized around the essential compo- 
nents of any estimating system, manual or automated. The data files, 
the computational requirements, and the resulting products are de- 
scribed, along with some speculative remarks about opportunities for 
future development. 


4661 (LA-UR—77-2070) Computer assistec cost estimating at 
Los Alamos Scientific Laboratory. Spooner, J.E.; Stutz, R.A. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405- 
ENG-36. 10p. (CONF-770937—2). Dep. NTIS, PC A02/MF AOl1. 

From AESOP 17; Boston, Massachusetts, USA (13 Sep 1977). 

A computer-assisted cost estimating system (LACCE) has 
been under development at LASL and is intended to improve the 
cost advice that is provided to managers. Compared to a manual 
system, an improvement in production time of the original estimate 
and a significant improvement in response time to subsequent alter- 
nates is expected. In addition, the impact of design and scope 
changes throughout the life of the project will be recorded against a 
detailed rather than gross model of the project. LACCE is a 33,000- 
line Fortran code and operates interactively on our CDC 6600 under 
NOS and incorporates two on-line data bases for system assemblies 
as well as construction tasks. Off-line data bases are maintained for 
periodic updates of the on-line system. Total disk storage for on-line 
data bases is in the order of several million bytes. Delivery of the 
prototype is scheduled for the end of August of this year with the 
data bases shortly thereafter. 


4662 Maximum likelihood approach to transmission image re- 
construction from projections. Rockmore, A.J.; Macovski, A. (Stan- 
ford Univ., CA). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1929- 
1935(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The stochastic nature of the projections used in transmission 
image reconstruction has received little attention to date. The joint 
probability density function of the projections is used to derive the 
reconstruction scheme which is optimum in the maximum likelihood 
sense. Two regimes are examined: that where there is significant 
probability of a zero count projection and that where the zero count 
event may be safely ignored. The former regime leads to a compli- 
cated algorithm whose performance is data dependent. The latter 
regime leads to a simpler algorithm. Its performance, in terms of its 
bias and variance, has been calculated. It is shown that, for an 
average number of counts detected in excess of approximately 100 
per projection, the image is essentially unbiased, and for counts in 
excess of approximately 2500 per projection, the image approximate- 
ly attains the minimum variance of any reconstruction scheme using 
the same measurements. 
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FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 2157, 4199, 5144 


4663 (BDX—613-1585(Rev.)) Prototype direct numerical con- 
trol system evaluation. Finlay, G.L. (Bendix Corp., Kansas City, Mo. 
(USA)). Jun 1977. Contract EY-76-C-04-0613. 42p. Dep. NTIS, PC 
A02/MF AOl. 

Evaluation results from a four-machine prototype Direct Nu- 
merical Control (DNC) system that has been constructed at Bendix, 
Kansas City, indicate both economic and operational advantages 
over the presert NC systems. The behind-the-tape-reader interfacing 
approach that was used has proven to be the most suitable interfac- 
ing method for Bendix machining operations. The prototype DNC 
system is being modified and expanded into a production system 
having a potential for more than 40 continuous-path NC machine 
tools. 


4664 (EPRI-SR—22) Finite element techniques for postulated 
flaws in shell structures. Apostal, M.C.; Jordan, S.; Marcal, P.V. 
(MARC Analysis Research Corp., Providence, R.I. (USA)). Aug 
1975. 210p. Dep. NTIS, PC A10/MF A011. 

The study reviews and reports on the basis and limitations of 
several currently available finite element methods for the determina- 
tion of the effects of flaws in shell structures. The investigation is 
limited to the linear elastic fracture mechanics regime and all obser- 
vations, comparisons, and conclusions are developed using this per- 
spective. (TFD) 


4665 (FE—2556-07) Development of a ceramic tube heat ex- 
changer with relaxing joint. Monthly technical progress report, July 
1—August 1, 1977. Ward, M.E.; Napier, J.C. (Solar, San Diego, 
Calif. (USA)). 10 Aug 1977. Contract EF-77-C-01-2556. 49p. Dep. 
NTIS, PC A03/MF AO1. 

Progress in developing a ceramic tube heat exchanger is 
reported. During this period ceramic tube delivery delayed material 
strength evaluation tests and material-environmental interaction 
tests. Room temperature strength tests were completed on KT 
silicon carbide. A Weibull Modulus of 7 was obtained with a mean 
strength of 165 kPa (23.94 ksi). The environmental rig test of KT 
silicon carbide tubes with Homer City flyash at an air temperature of 
1260°C and 1037°C and a tube temperature of 1148°C and 871°C 
was completed. The test had to be curtailed due to flyash blockage 
of air passage. Significant flyash build-up occurred on the 1148°C 
tubes whereas virtually no flyash build-up occurred on the 871°C 
tubes. Preliminary thermal analysis of tube within a tube heat ex- 
changer design indicates that it is a feasible design if higher pressure 
drops can be tolerated. 


4666 (MHSMP—76-48(Rev.1)) Adhesive torsional creep/fail- 
ure study. Mills, G. (Mason and Hanger-Silas Mason Co., Inc., 
Amarillo, Tex. (USA)). Jan 1977. Contract EY-76-C-04-0487. 19p. 
Dep. NTIS, PC A02/MF AOl. 

The test method and results of the creep/failure behavior of 
three adhesive formulations with a torsional load applied are de- 
scribed. The load of a predetermined value was applied to the 
sample via a torque wrench/holding frame apparatus and was held 
until the sample Tailed. The adhesive formulations were tested after 
cure in two modes (ambient and elevated temperature) and at four 
temperature levels (23, 50, 100 and 140°C). 


4667 (SAND—77-0061) Development, flight performance, and 
test results for two single-stage Malemute rocket vehicles launched at 
Tonopah Test Range. Millard, W.A.; Barton, W.R.; Steinkraus, E.J. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Jul 1977. Contract EY- 
76-C-04-0789. vp. Dep. NTIS, PC A04/MF A011. 

Two recent Malemute rocket motor failures had been attrib- 
uted to a change in the internal ballistics of the rocket motor induced 
by vehicle spin. After the second failure a correlation between the 
outcome of all previous tests and the time history of the orientation 
of the total acceleration vector angle was observed. In an effort to 
obtain additional data to substantiate the acceleration vector angle 
correlation and to learn more about the Malemute spin problem in 

eneral, two single-stage Malemute rocket vehicles were launched 
rom the Tonopah Test Range in July 1976. The results of the 
aeroballistic and flight performance analyses conducted in prepara- 
tion for these tests, along with pertinent thrust, mass property, and 
aerodynamic coefficient data and the results of the tests, which were 
completed successfully with all objectives satisfied are presented. 
The first rocket vehicle flight had a vector angle history within the 
allowable limits established by the vector angle hypothesis. The test 
was successful, and examination of the recovered motor showed 
adequate design of the motor insulation system, igniter, and nozzle. 
The second flight test had a vector angle history that fell outside of 
the established limits; it exploded 0.6 second before burnout. From 
the examination of the recovered motor pieces, it was determined 
that this flight failure and previous flight failures were caused by 
motor case insulation erosion resulting from flowing alumina. 
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4668 (SAND—77-0296c) Creep fatigue damage under multiax- 
ial conditions. Lobitz, D.W.; Nickell, R.E. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 17p. (CONF- 
770807—3). Dep. NTIS, PC A02/MF A0O1. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, California, United States of 
America (USA) (15 Aug 1977). 

When structural components are subjected to severe cyclic 
loading conditions with intermittent periods of sustained loading at 
elevated temperature, the designer must guard against a failure mode 
caused by the interaction of time-dependent and time-independent 
deformation. This phenomena is referred to as creep-fatigue interac- 
tion. The most elementary form of interaction theory (called linear 
damage summation) is now embodied in the ASME Boiler and 
Pressure Vessel Code. In recent years, a competitor for the linear 
damage summation theory has emerged, called strainrange partition- 
ing. This procedure is based upon the visualization of the cyclic 
strain in a uniaxial creep-fatigue test as a hysteresis loop, with the 
inelastic strains in the loop counter-balanced in one of two ways. 
The two theories are compared and contrasted in terms of ease of 
use, possible inconsistencies, and component life prediction. Future 
work to further test the damage theories is recommended. (TFD) 


4669 (UCID—17304(Pt.2)) Smart limbed vehicles for naval ap- 
plications, Part II. Relevant technologies and performance evaluation. 
Interim report on research work on smart vehicle concepts for military 
use on the ocean surface. Weisberg, A.; Wood, L. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 30 Sep 1976. Con- 
tract W-7405-ENG-48. 93p. Dep. NTIS, PC A05/MF AOl1. 

Research work in smart, unmanned water-traversing limbed 
vehicles for naval warfare applications is reported. The areas cov- 
ered include prime movers, power transformers and actuators, struc- 
tural considerations, physical control, joint servo-control, motion 
control, visual data and the ocean surface, smartness, and vehicle 
characterization. (TFD) 


4670 Energy saving vapor degreasing apparatus. Reber, R.H. (to 
Purex Corp. Ltd.). US Patent 4,038,155. 26 Jul 1977. Filed date 5 
Apr 1976. 6p. 

The environment of the invention comprises work degreasing 
apparatus wherein a tank contains liquid solvent to be vaporized by a 
heater for degreasing contact with work introduced into the tank, 
the vapor being subject to condensation, there also being a tank 
cover having open and closed positions. The inventive improvement 
comprises means responsive to closing of the cover to control the 
heater to reduce heat transfer to the liquid solvent, and also respon- 
sive to opening of the cover to control the heater to increase heat 
transfer to the liquid solvent. 


4671 Experiments with high-ignition point fluid in the lubrica- 
tion and hydraulic system of a steam turbine. Maschinenschaden; 50: 
No. 1, 19-20(1977). (In German). 

Studies were carried out in order to find out whether phos- 
phate ester may be used as lubricant for steam turbines instead of 
mineral oil. The danger of an oil fire is greatly reduced due to the 
much higher self-ignition temperature of phosphate ester. The poor 
air separation properties of phosphate ester is a drawback. It is 
therefore intended to test a cyclone separator with a view to reduce 
the air content. It has also been proposed to install bearings with a 
higher load and to add a large amount of water to the circuit for a 
short time in order to study the effects of a high water content on 
the operational properties of the phosphate ester. 


4672 Method for joining pipes with bored plates, particularly 
with heat exchanger plates. Raffin, E. (to Zanussi S.p.A., Pordenone 
(Italy)). German(FRG) Patent 2,549,505/A/. 26 May 1976. 9p. (In 
German). 

The method consists of: (1) the heading of a rim-shaped 
flange at a certain distance from the pipe ends which are to be 
inserted into the plate boring, (2) inserting this pipe end, which is 
protected by a filler element - hollow body or pipe - against 
deformation, into the plate boring, and (3) fusion welding of the 
compressed flange in the mouth of the pipe. It was found possible to 
avoid the costly manual labor in the fastening of pipes on vaporizers 
through butt welding, which must take place under inert gas, as well 
as the prevention of the insecurity of butt welding in reference to 
strength under mechanical stress. The possibility of automating the 
working steps is discussed. 


4673 Energy recovery in an electromotor driving a crankshaft. 
Ohlmann, R. German(FRG) Patent 2,348,031/C/. 13 May 1976. 2p. 
(In German). 

An electromotor driving a crankshaft is described in which 
the crankshaft is driven via connecting rods by electromagnets. A 
battery is connected to the motor, and the circuits are arranged so 
that charging of the battery during operation is possible. This is 
achieved by providing an additional distributor, which connects the 
electromagnet concerned to return the stored magnetic energy to the 
battery. 
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4674 Chamber for gas etching, ion etching, or sputtering. Spiel- 
er, K. (to Gesellschaft fuer Kernforschung m.b.H., Karlsruhe (Ger- 
many, F.R.)). German(FRG) Patent 2,313,801/B/. 6 May 1976. Sp. 
(In German). 

The invention intends to improve a chamber for gas etching, 
ion etching, or sputtering which allows the specimen to be moved 
while maintaining the vacuum. It may therefore be under micro- 
scopical observation periodically or continuously; remote handling 
(with hot cells) is also possible. The improvements are in the 
movable sample holders inside the chambers. 


4675 Heat exchanger constructed as a drum-shaped blower 
rotor. Laing, I. German(FRG) Patent 1,551,477/B/. 4 Dec 1975. Sp. 
(In German). 

Using this construction, the effective surface, aerodynamic 
quality and heat transfer from rotating heat exchangers is improved, 
which intrinsically have small space requirements and/or higher 
efficiency than stationary heat exchangers with flow at the same 
relative velocity. A first (liquid) heat carrier flows through tubular 
channels parallel to the rotor axis. These channels, with their outer 
blade-like profile, transport a second (gaseous) heat carrier across 
the spaces between the channels. The gas flow is supported by 
‘corrugations’ in annular discs of the rotor carrying the channels. 
These ‘corrugations’ prevent the formation of laminar flow tubes 
between the discs which do not take part in the heat exchange. 


4676 Multi-stage axial compressor. Strub, R. (to Brown 
Boveri-Sulzer Turbomaschinen A.G., Zurich (Switzerland)). 
German(FRG) Patent 2,430,117/B/. 20 Mar 1975. 4p. (In German). 

Several compressor stages - each consisting of a number of 
guide blades and rotor blades - are positioned in a housing and on a 
shaft. The groups of rotor blades follow each other at small intervals 
on the shaft. The guide blades of each unit (pressure stage) are 
positioned each on its own carrier. The beginning of a guide blade 
carrier of a follwing stage, together with the end of the previous 
guide blade carrier, forms an inlet diffuser which outwardly passes 
over into the suction supports of this stage. The separation of the 
pressure stages is accomplished by means of radial partitions, which 
simultaneously support the guide blade carriers. The pressure and 
suction volume of the intermediate stages can be controlled through 
the adjustability of both guide blades at the beginning of every 
pressure stage and already in the diffuser. This compressor can 
simultaneously serve several suction points with various pressures 
and therefore replace several one-stage axial compressors. It is also 
superior to the present multi-stage compressors, as far as size and 
efficiency are concerned. 


4677 Turbine, pump, or pump turbine with axial flow. Braike- 
vitch, M.; Arthur, B.D.; Metcalf, E.T. (to English Electric Co. Ltd., 
London). German(FRG) Patent 1,503,265/C/. 6 Mar 1975. 5p. (In 
German). 

A turbine, pump, or turbo-pump is described that has axial 
flow with a rotor centrally mounted in bearings in the delivery pipe 
of the flow medium, and whose circumference surrounds the annular 
rotor of an electrical machine, whose stator surrounds the rotor, and 
which is accommodated in an annular channel of the delivery pipe 
sealed against the rotor. 


4678 Arrangement for hydrodynamic cleaning of tube bundles in 
evaporators, heat exchangers or similar devices. Hammelmann, P. 
German(FRG) Patent 2,334,244/A/. 23 Jan 1975. 11p. (In German). 

The arrangement makes possible the cleaning of tubes in- 
stalled vertically in heat exchangers, evaporators or similar devices 
by pressurised water without operating personnel having to stay in 
these pieces of equipment. A spray head at the end of a high pressure 
water hose is moved by 3 hydraulic drives into the required positions 
above each tube and moved up and down in the tube. A horizontally 
movable support with a roller carrying the HP-hose at one end is 
mounted on bearings in a cylindrical body which is fixed, for 
example, in the central tube of the equipment (having a greater tube 
diameter than the tube to be cleaned) before starting the cleaning 
process. Operation is from a control cubicle outside the equipment, 
which also contains a hydraulic unit. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 3228, 4758, 4811, 4812, 4814, 
4816, 4817, 4818, 4854, 4861, 4881, 4884, 4885, 4886, 4887, 4890, 
4891, 4892, 4893, 4895, 4899, 4929, 4932, 4961, 4969, 4977, 4978, 
4979, 4982, 5685, 5686, 5687, 5689, 5690, 5692 


4679 (AD-A—031895) Parametric amplification and oscillation 
at 36 GHz using a point contact Josephson junction. Technical report 
1 Feb 1976—31 Jan 1977. Taur, Y.; Richards, P.L. (California Univ., 
Berkeley (USA). Dept. of Physics). Nov 1976. Contract N00014-75- 
C-0496. 28p. NTIS, PC A03/MF AOl1. 
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Doubly degenerate parametric amplification and oscillation at 
36 GHz was observed from a single point contact Josephson junc- 
tion. The experimental results agree qualitatively with theoretical 
calculations based on the resistively shunted junction model. The 
estimated noise temperature of an amplifier with 11 dB net gain is 
consistent with zero, but has an upper limit of 50 K. Attempts to 
observe parametric amplification in the singly degenerate mode with 
a pump frequency of 72 GHz were not successful. 


4680 (AD-A—039526) Soviet civil defense shelter program. 
Final report. Goure, L. (Miami Univ., Coral Gables, Fla. (USA). 
Center for Advanced International Studies). May 1977. Contract 
DAHC20-70-C-0309. 30p. NTIS PC A03/MF AOI. 

This report describes the Soviet shelter program and changes 
in priorities in shelter construction, shelter types, shelter hardness 
and degree of protection against radiation, filter-ventilation systems, 
limitations on duration of occupancy and availability. 


4681 (AD-A—039598) Josephson junction technology program. 
Phase I. Final report 4 Oct 1976—21 Apr 1977. Colegrove, F.D.; 
Buckner, S.A.; McQuiddy, D.N.; Holmes, J.D. (Texas Instruments, 
Inc., Dallas (USA)). 21 Apr 1977. Contract N00173-76-C-0388. 57p. 
NTIS PC A04/MF AO1. 

A search has been made of Naval Surveillance and communi- 
cations systems in the frequency range DC to above 100 GHz for the 
purpose of identifying systems in which the application of Josephson 
effect devices might improve performance. Magnetic anomaly detec- 
tion, ELF communications, fast digital processing and some radar 
applications were examined and found to be potential candidates for 
superconducting devices. Analyses of systems considered and reject- 
ed are also included. 


4682 (AD-A—040715) 1976 Navy study on superconductive 
electronics, August 2—13, 1976, Naval Postgraduate School, Monte- 
rey, California. Final report. Silver, A.H. (Office of Naval Research, 
Arlington, Va. (USA)). 1976. 161p. NTIS PC A08/MF AO1. 

The findings of a two-week study which convened to assess 
the impact of superconductive electronics (SCE) on future Navy and 
other DoD electronic systems are presented. No attempt was made 
to conduct a complete study of any single area. System areas which 
were considered included radar, communications, computers, elec- 
tronic warfare, and navigation; areas in which the Navy has already 
clearly expressed its recognition of the potential impact of SCE, 
such as magnetic anomaly detection, have been largely excluded 
from this study except as points of reference. The conclusions 
identify a number of relevant functional technology items which are 
of potential interest to the Navy and DoD. Specific recommenda- 
tions are made for development and exploitation of SCE in the most 
promising system areas; important areas for further research are 
suggested. 


4683 (AD-A—041738) Superconducting magnetic calibration 
source for magnetic anomaly detection (MAD) operations. Final 
report. Nisenoff, M.; Kennedy, J.J.; Webb, A.W. (Naval Research 
Lab., Washington, D.C. (USA)). Jun 1977. 42p. (NRL-MR—3534). 
NTIS PC A03/MF AO1. 

A superconducting solenoid was designed, built and tested to 
demonstrate the feasibility of using this type of device as a calibra- 
tion source for Magnetic Anomaly Detection operations. A descrip- 
tion of the dewar system required for such a solenoid is also 
described. The magnetic moment of the solenoid which was 48 cm 
in outer diameter, was 150,000 ampere-turns-meter squared. 


4684 (NP—22371) Superconducting devices and materials. A 
literature survey issued quarterly, April—June 1977. Issue No. 77-02. 
Olien, N.A.; Nisenoff, M.; Wolf, S.A.; Sullivan, D.B.; Edelsack, 
E.A. (National Bureau of Standards, Boulder, Colo. (USA). Inst. for 
Basic Standards). 1977. 77p. Bureau of Standards, Boulder, CO. 

Highlights of the literature on superconducting devices and 
materials are reviewed followed by a bibliography of approximately 
600 references. (TFD) 


4685 Appliance for supporting the forces between two magnet 
coils, each in one coolant container. Kullmann, D.; Marsing, H. (to 
Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,334,251/C/. 7 Oct 1976. 
10p. (In German). 

An appliance keeping the superconducting magnet coils, e.g., 
in a stellarator or tokamak, at a distance against the attracting forces 
acting between them is described. According to the invention, the 
coolant container is closely linked with at least one supporting body 
and the vacuum casing with at least one supporting element. Sup- 
porting body and supporting element are designed so that they can 
be moved in a direction parallel to the forces and may be joined by 
close linkage, thereby compensating the contraction differences 
caused by cooling of the individual magnetic coils and of their 
supporting devices. At low heat absorption the supporting facility 
can take on large forces. 
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PROTECTIVE STRUCTURES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 5100, 5103, 5355 


4686 (GEPP—322) Glove corrosive liquid immersion and per- 
meability study. Middleton, H.W. (General Electric Co., St. Peters- 
burg, Fla. (USA). Neutron Devices Dept.). 19 Aug 1977. Contract 
EY-76-C-04-0656. 9p. Dep. NTIS, PC A02/MF AO1. 

The Occupational Safety and Health Administration's re- 
quirement for protective equipment for personnel working with 
chemical hazards resulted in a study of gloves used in work with 
corrosive liquids. Gloves of different materials and weights were 
tested using ASTM methods, in various corrosive liquids. Results 
show the best material for gloves used for different lengths of time in 
the liquids. 


4687 (K—1891) Corrosive environment tester for filter media. 
Petit, G.S.; Weber, C.W.; Keinberger, C.A.; Rivers, R.D. (Oak 
Ridge Gaseous Diffusion Plant, Tenn. (USA)). Feb 1977. Contract 
W-7405-ENG-26. 36p. Dep. NTIS, PC A02/MF AO1. 

Two continuous dynamic systems have been designed and 
fabricated for testing filter media in humid, corrosive environments-- 
one for fluorine or fluoride exposures, and the other for nitrogen 
dioxide exposures. The tester using fluorine or fluoride atmospheres 
was constructed of nickel and the one using nitrogen dioxide was 
fabricated of stainless steel. Other corrosive gases could be used with 
the appropriate choice of system. For example, chlorine or hydrogen 
chloride could be used in the system fabricated of nickel, and sulfur 
dioxides or ammonia could be used in the stainless steel testing 
apparatus. Each tester is comprised of four equivalent dynamic 
systems designed for diluting a corrosive reagent with dry air, then 
with humidified air to provide a humid-corrosive environment for 
filter media testing. Auxiliary equipment includes a water injection 
system, corrosive reagent supply systems, and an automatic pressure 
differential (AP) monitoring and recording system. The testers are 
relatively maintenance-free and have operated continuously for peri- 
ods as long as 96 h without requiring any attention, during total 
exposures of materials exceeding 600 h. 


4688 (LA—6899-PR) Evaluation of EPA method 5 probe depo- 
sition and filter media efficiency. Progress report, September 1975— 
June 1977. Elder, J.C.; Tillery, M.1.; Ettinger, HJ. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Aug 1977. Contract W-7405-ENG- 
36. 16p. Dep. NTIS, PC A02/MF AOI. 

While developing an improved extractive stack sampler, En- 
vironmental Protection Agency Method 5 was evaluated to quanti- 
tate probe deposition and collection efficiency of several glass fiber 
filters accepted by the method. Monodisperse fluorescing dye aero- 
sols from 0.6- to 4.4-4m geometric diameter were generated from a 
vibrating orifice aerosol generator. Collection efficiencies were mea- 
sured for MSA 1106 BH, Reeve-Angel 934AH, and Whatman GF/ 
A and GF/C glass fiber filters at operating velocities of 5.2 and 10.3 
cm/s. Efficiencies of these four filters were comparable, ranging 
from 99.6 to 99.8 percent against the 0.6-yzm aerosol and above 99.9 
percent for aerosols larger than 1.0 um. Probe deposition of a large 
(13.4-4m mass median diameter) glass bead aerosol was 94 percent. 
Probe deposition of a 2.0-j4m fly-ash aerosol was 10.5 percent, with 
approximately half deposited in the nozzle. Only: 1.5 percent of a 1.2- 
pum dye aerosol deposited in the probe. These measurements empha- 
size the importance of consistent probe washing procedures, lower 
gas velocity in the probe nozzle, fewer bends and diameter changes, 
and smoother transition between probe components in the design of 
an improved sampler. 


4689 Penetration of HEPA-filters by alpha recoil aerosols. 
McDowell, W.J.; Seeley, F.G.; Ryan, M.P. (Oak Ridge National 
Lab., Tenn. (USA)). Health Phys.; 32: No. 5, 445-447(May 1977). 
Results of work confirming that alpha-emitting particulate 
matter penetrates high-efficiency filter media much more effectively 
than do nonradioactive or beta-gamma-active aerosols are reported. 
Filter retention efficiencies appreciably lower than the 99.97% ex- 
cted for ordinary particulate matter have been observed with 
2Pb, *3Es, 73°Pu and *°°Pu sources, indicating that the phenom- 
enon is common to all of these. Similar amounts of a beta-gamma- 
active material placed in the test filter system showed no migration, 
but when homogeneously mixed with alpha-active material, the 
gamma activity migrated along with the alpha material. 


4690 Gas or air filter. Revell, A.E. (to American Air Filter 
Co., Inc., Louisville, Ky.). German(FRG) Patent 1,607,661/B/. 21 
Oct 1976. 7p. (In German). 

A gas or air filter is described in which a filter tape from a 
storage spool runs across a section of the filter onto a second spool, 
with a measuring device for tape consumption and a switch which 
controls the drive motors of the filter tape and which is activated by 
the — device when a certain minimum supply of filter tape is 
reached. 
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4691 (RFP-NUREG—2690) Reference critical experiments. 
Progress report, April 1, 1977—June 30, 1977. Dickinson, D.; Gay- 
lord, N.D; Rothe, R.E.; Tuck, G. (Atomics International Div., 
Golden, Colo. (USA). Rocky Flats Plant). Sep 1977. Contract EY- 
76-C-04-3533. 41p. Dep. NTIS, PC A03/MF AO1. 

Criticality measurements on plastic-reflected arrays of uranyl 
nitrate solution cylinders and similar measurements in a single mini- 
mally-reflected 50-cm-dia tank were performed, completing the ex- 
perimental phase of Task 4. All of the Task 4 data are summarized, 
and the best corrected values for solution properties, cylinder dimen- 
sions, and critical height are given. Additional calculations to deter- 
mine driver sizes for low-enriched oxide critical arrays with H/U = 
1.5 have been performed, as well as calculations to determine H/U 
values required for undriven critical arrays. The method to be used 
for measuring H/U during the course of the experimental program is 
described, and preliminary results on achieving homogenous oxide- 
water mixtures are discussed. The fabrication of equipment for the 
experiments is nearly complete, and preliminary testing is underway. 
About 40% of the oxide has been pressed into briquettes. 


4692 Gravimetric and volumetric feeding of particulate solids: 
particulate solids, bin hopper, and metering: basic fundamentals. Kola- 
tac, R. pp 361-372 of In 1976 national waste processing conference. 
New York; American Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

Methods and equipment for transferring particulate-form 
solid industrial wastes from storage bins to waste-processing facilities 
are discussed. Information is included on the physical characteristics 
of particulate solid wastes, devices for discharging such wastes from 
bin hoppers, operation of both volumetric and gravimetric feeder 
systems for conveying the material after bin discharge, and control 
systems for cutomating and metering the material flow. (LCL) 


SHIPPING CONTAINERS 


4693 (NTIS/PS—77/0406) Hazardous materials transporta- 
tion. Part 2. Radioactive materials and wastes (a bibliography with 
abstracts). Report for 1964—March 1977. Grooms, D.W. (National 
Technical Information Service, Springfield, Va. (USA)). Jun 1977. 
135p. NTIS PC NO1/MF NO1. 

The bibliography presents studies on the hazards, risks, and 
uncertainty of transporting radioactive wastes and materials. The 
design of shipping containers and special labels for identification 
purposes for transporting fuels and wastes are also cited. Studies are 
included on legislation dealing with the safety and health of the 
population and the environmental problems associated with trans- 
porting radioactive materials. (The updated bibliography contains 
130 abstracts, 24 of which are new entries to the previous edition.) 


4694 (MLM—2456(TR)) Container and vehicle for transporting 
radioactive materials. Lloyd, R.S. 30 Sep 1977. Translation of French 
Patent No. 2,216,651. 3lp. Dep. NTIS, PC A03/MF AOl1. 

The invention deals with a container or tank or a packing unit 
designed to transport radioactive material and a vehicle for trans- 
porting this container. More specifically the invention relates to a 
container or a packing unit designed for transporting radioactive 
materials which generate heat. This container has improved heat 
dissipation properties and because of its particular structure, has a 
reduced weight. The invention also deals with the construction 
mode of a vehicle which permits the transport of such a container 
while presenting maximum resistance properties and a minimum 
weight. 


4695 Device for storing and handling of fissile materials. Bu- 
bowskii, B.G.; Bogatyrew, W.K.; Wladykow, G.M.; Swiridenko, 
W.J. German(FRG) Patent 2,239,050/C/. 21 Oct 1976. 4p. (In 
German). 

The invention concerns the design of a radiation protection 
wall of a container for fissile material by which neutron reflection is 
reduced. The radiation protection wall carries a layer of neutron- 
moderating material and on this one a layer of neutron-absorbing 
material, the first layer having a surface structured by regular 
projections and recesses whose spacing amounts to 1/8 up to 3 
neutron ranges. The recesses may be filled with porous material, but 
may also contain neutron radiation detectors. Further constructional 
design features are described. 


TRANSPORT AND STORAGE FACILITIES 
REFER ALSO TO CITATION(S) 2436, 2437, 2438 


4696 Full bore pipeline valve apparatus. Wheatley, T. US 
Patent 4,036,252. 19 Jul 1977. Filed date 18 Aug 1975. 4p. 


ENGINEERING 489 


This disclosure is directed to a full opening check valve for 
use in a pipeline. The apparatus incorporates a funnel-shaped body 
which is welded to a pipe in the pipeline. The body encloses a 
chamber and an axial half circle guide extends the chamber and 
along part of the chamber to serve as a guide for pipeline pigs 
passing through this device. The funnel-shaped body is welded to an 
end plate. The end plate has a slightly recessed circular shoulder on 
the inside. The circular shoulder sealingly receives a valve element. 
The valve element is constructed of a flat plate member and is hung 
from above on a straight barlike member serving as a hinge. The 
hinge extends from the end plate at the side. This enables the hinge 
rod to be connected to a damper or crank mechanism for controlled 
rotation. The end plate welds to a second pipe. This device is 
conveniently connected in the pipeline by welding to the connected 
pipes as mentioned above and provides a full opening to enable it to 
pass a pipeline pig, for example, having the diameter of the pipe. 


4697 Heavy equipment and tank construction for production and 
storage of gases and liquids. Neuman, H.A. (F.A. Neuman, Esch- 
weiler, Ger). Erdoel-Erdgas Z.; 93: No. 5, 164-170(May 1977). (In 
Co" 

he article shows that the trend in the construction of large 
storage units and heavy production equipment for gases and liquids 
is toward the use of high-alloy materials which lend themselves 
especially well to welding processes, heat treatment and subsequent 
testing methods. Special reference is made to the construction of 
cylindrical storage units, as well as bell-shaped and spherical tanks. 
Underground storage and tanks for low-temperature liquefied gases 
are also discussed. 


4698 Spherical containers in power supply. Neumann, H.A. 
Energie; 29: No. 4, 101-103(Apr 1977). (In German). 

Specific problems concerning the construction of spherical 
containers for storing natural gas, town gas, and carburetted hydro- 
gen gases (in the liquid phase) under pressure is discussed. Of 
particular importance in this context are the steel used and its 
properties, the various welding techniques employed, and the 
balloon’s support at its location. Finally, stress relief welding in 
connection with large-scale projects erected on the site plays a major 
role. This is illustrated by an example. 


4699 Insulating and waterproofing system for storage tanks. 
Eakin, B.E.; Crammer, J.L. Jr. (to Institute of Gas Tech.). US Patent 
3,557,558. 26 Jan 1971. Filed date 27 Jan 1969. 6 

A system for insulating and waterproohr ing an underground 
chamber for storing liquified gas at cryogenic temperatures is de- 
scribed. A first liquid barrier against ingress of external liquid, such 
as water, is spaced from the top, sides, and floor of the chamber. A 
second liquid barrier, having at least a bottom and sides, to prevent 
egress of the liquid is spaced from the first liquid barrier and is in 
direct contact with the liquid gas. Thermal insulation completely 
surrounds the chamber and fills the space between the barriers for 
maintaining the liquid gas at cryogenic temperature. Material fills the 
space between the sides and floor of the chamber and is water 
permeable to permit the passage of water away from the chamber. 
The fille. material also transmits the hydrostatic pressure from the 
liquid gas to the sides of the chamber for bearing support. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 


4700 (PB—269247) Research needs for mining and industrial 
solid waste disposal. (Colorado State Univ., Fort Collins (USA)). Jul 
1976. 40p. NTIS PC A03/MF AO1. 

Representatives of the geotechnical and environmental engi- 
neering professions, industry, and governmental agencies participat- 
ed in a two-day Workshop to identify research needs in the area of 
mining and industrial solid waste disposal. This report, which was 
prepared by the participants during the Workshop, identifies 19 areas 
of needed research. The most critical need is for establishment of a 
reliable source of data concerning the magnitude of the waste 
disposal problem. Other areas of needed research are properties of 
wastes, seepage, surface stabilization, tailing dam design, site selec- 
tion, design floods for retention structures, field instrumentation, 
abandonment, materials handling, material placement, climatic con- 
ditions, spontaneous combustion, and new methods of disposal. 


4701 (SAND —77-1135) Investigations into the effects of an arc 
discharge on 2 high velocity liquid jet. Huff, C.F.; McFall, A.L. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Aug 1977. Contract 
EY-76-C-04-0789. vp. Dep. NTIS, PC A03/MF AO1. 

High velocity liquid jets have been shown to be effective in 
removing rock in drilling and mining. The high pressures needed to 
accelerate the fluid to the required velocities are difficult to sustain 
at reasonable costs. The effect of an arc discharge on the stream of 
liquid is investigated to determine the value of the spark as an 
enhancement device. The primary effects investigated are the en- 
hancement of the initial shock wave by the stream velocity, the 
water hammer from the inerrupted stream, the possibility of disrup- 
tion of the arc by the jet, and the jetting into a collapsing cavitation 
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bubble. All of the experiments are conducted at atmospheric condi- 
tions with an analysis of the effects of hydrostatic pressure on the 
system. The experimental apparatus is a 25 kV capacitive ney 
system to develop the arc in a liquid with a jet passing between t 
electrodes. Pressures up to 20 MP/sub a/ (3 kpsi) that give velocities 
of 200 m/s (650 fps) are used in the experiments. The primary 
diagnostic techniques are piezoelectric pressure transducers, framing 
and streak cameras, and rock specimen damage observations. A 
definite enhancement in the rock removing capabilities is observed. 
Steady jets that will not erode a specimen become effective in rock 
erosion when disrupted by an arc discharge. The energy required by 
the arc discharge is much less than the amount required to commin- 
ute rock with the spark alone. Problems in operating an impulse type 
jet cutter at atmospheric pressure when the working fluid is not 
degassed are discussed. 


4702 Borehole drilling apparatus. Belknap, B.E. US Patent 
4,031,970. 28 Jun 1977. Filed date 9 Feb 1976. 12 

A borehole drilling apparatus is described 1 having a pneumati- 
cally driven hammer mounting a bit, a drill pipe connected to the 
hammer to supply operating compressed air to drive the hammer 
and to blow drilling debris therefrom, and a debris conduit in spaced 
circumscribing relation to the drill pipe. The conduit has an open 
end adjacent to the hammer to receive air and debris therefrom and 
a remote opposite end to discharge said air and debris through the 
conduit. 


LASERS 
REFER ALSO TO CITATION(S) 5691, 5720 


4703 (AD-A—031984) Propagation of high power pulses of 10.6 
micrometers radiation from a CO? TEA laser of novel design through 
clouds produced by adiabatic expansion in the laboratory. Final techni- 
cal report Feb—Jul 1976. Browne, P.F.; Webber, P.M. (Manchester 
Coll. of Science and Technology (UK). Dept. of Physics). Jul 1976. 
Contract DAJA37-74-C-1686. 99p. NTIS, PC A05/MF A01. 

The report given describes: (1) theory, design and perfor- 
mance of a CO2 TEA laser with VUV preionization delivering 
typically 25J pulses of duration 0.1 microsecond and beam cross 
section 20 per sq cm; (2) the production of clouds in the laboratory 
by adiabatic expansion of compressed gas in a 300 | glass chamber 
and the measurement of the cloud parameters (liquid water content, 
drop radius); (3) measurements of attenuation by such clouds of 
TEA laser pulses of the above type and also measurement of partial 
cloud clearing by a CW 10.6 micrometer beam (by recording the 
change in attenuation of a collinear He-Ne beam); and (4) the theory 
required to understand the interaction betweeen 10.6 micrometers 
radiation and clouds of droplets. 


4704 (AD-A—036438) Research of the Aerophysics Institute 
for the Strategic Technology Office (DARPA). Final report, 1 July 
1974—30 June 1975. Bloom, M.H. (Polytechnic Inst. of New York, 
Farmingdale (USA)). 30 Jun 1975. Contract N00014-67-A-0438-0017. 
40p. NTIS PC A03/MF AOl. 

Research was continued on improvement of long-range image 
recognition, i.¢., optical discrimination, and on certain laser pneno- 
mena. It was desired to improve the image recovery of an object of 
finite size from its diffraction-limited image in order to enhance the 
remote observation of high-altitude objects, such as satellites, per- 
ceived through the fluctuating atmosphere. A new algorithm is 
proposed for computing the transfer of a band-limited function. In 
the laser area, the major task was the screening of atomic vapors, 
particularly metal vapors, for new, efficient lasers in the visible and 
ultraviolet spectral ranges, using computer-modeling and experimen- 
tal methods. Several promising candidates are identified. In another 
vein, the theory of unstable resonator cavities was studied in relation 
to lasers, with a view toward improving the analytic methodology as 
a complement to numerical techniques and toward improving design 
by improving the understanding of the resonance phenomena in 
cavity configurations. A minor effort in this program period was 
devoted to completion of the final reportage on the experimental 
simulation of stratified ocean wakes in our thermally-stratified air 
wind-tunnel. The actual work had been completed in the prior 
program period. 


4705 (AD-A—039263) Collisional quenching and radiative 
decay studies of NF(A1 delta) and NF(B1 sigma plus). Interim report. 
Kwok, M.A.; Herbelin, J.M.; Cohen, N. (Aerospace Corp., El 
Segundo, Calif. (USA). Aerophysics Lab.). 15 Apr 1977. Contract 
F04701-76-C-0077. 30p. NTIS PC A03/MF AOl1. 

From these preliminary studies, it was concluded that this 
system is a chemical electronic laser candidate. Some of the crucial 
rate coefficients needed for evaluating the system quantitatively and 
for constructing a model must be measured to assess further this 
possibility. Among the rate coefficients reported are that for reaction 
and those for the quenching of NF by H and H®. The radiative decay 
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rate for NF is estimated. The effects of HF(0), D*, and D on NF are 
discussed. 


4706 (AD-A—039460) Modulator - repetitively pulsed field 
emission electron beam gun interface. Research and development tech- 
nical report. Dezenberg, G.J.; Wright, W.; Schneider, S. (Army 
Electronics Command, Fort Monmouth, N.J. (USA)). Apr 1977. 9p. 
(ECOM—4489). NTIS PC A02/MF AO1. 

A field emission electron beam gun is repetitively pulsed with 
a modulator in a Blumlein arrangement. The modulator is operated 
in an unmatched condition with the output connected directly to the 
gun. The gun is a time varying monotonically decreasing impedance 
load while the modulator impedance is constant. The modulator-gun 
configuration produces an initial voltage peak which approaches 
twice the value of the charge voltage to promote gun emission. 
After the initial peak, the load voltage assumes a value determined 
by the gun impedance. Peak voltages in excess of 350 kV and peak 
currents up to 8 kA have been delivered in 5 microseconds pulses by 
the modulator to the gun. The modulator routinely operates at 50 Hz 
repetition rate, 135 kV recharge voltage and about 3 amps of 
average current. (Author) 


4707 (AD-A—039506) The nitrogen ion laser. Final technical 
report 1 July 1975—31 March 1977. Collins, C.B. (Texas Univ., 
Dallas (USA). Richardson Center for Advanced Studies). 31 Mar 
1977. Contract N00014-76-C-0174,. 5ip. (UTDP-ML—06). NTIS PC 
A04/MF AOl1. 

The characterization and thermal scaling of the nitrogen ion 
laser pumped by charge transfer from He2(+) is reported. Intense 
laser emission in the violet at 427 nm was observed and found to 
have a linewidth less than 0.3A. The pumping ion, He2(+), was 
produced by discharge of a fast-pulsed electron beam gun, APEX-1, 
into several atmospheres of a mixture of helium and nitrogen. 
Excitation current densities ranged from 1.1 to 2.5 KA/sq cm at 1 
MV over a 1 x 10 cm transverse geometry. Under these conditions 
the efficiency of the emission of 427 nm laser radiation was found to 
be proportional to the total pressure raised to the 1.2 power. Effi- 
ciencies of 1.6% relative to the energy lost by the electron beam in 
the radiating volume have been achieved in volumes of 16 cc at 
room temperature. Outputs of 35 mJ have been obtained from the 16 
cc working volume at 30 atm pressure under these conditions. 
Thermal scaling of the laser has been investigated and a strong 
inverse dependence of laser has been investigated and a strong 
inverse dependence of laser output on gas temperature was ob- 
served. At -20C the output was found to increase to 80 mJ form the 
same volume containing helium at a density giving a pressure of 35 
atm. at room temperature. This corresponded to an output efficiency 
of 3% relative to the energy deposited by the electron beam. Quasi- 
cw operation was achieved under these conditions suggesting that 
much longer output pulses might be obtained with an e-beam pulse 
of greater duration. 


4708 (AD-A—039568) Heat-pipe bismuth laser; examination of 
laser action at 4722A in bismuth vapor. Final report 1 May 1973—31 
Jan 1975. Walter, W.T.; Solimene, N. (Polytechnic Inst. of New 
York, Brooklyn (USA). Dept. of Electrical Engineering and Elec- 
trophysics). Nov 1976. Contract N00014-67-A-0438-0015. 69p. 
(POLY-EE/EP—76-022). NTIS PC A04/MF AOl1. 

The possibility of producing efficient pulsed laser action at 
4722A in the neutral atomic vapor of bismuth has been examined. 
The presence of a substantial fraction of dimers (Biz molecules) in 
the vapor of bismuth could prevent laser action by absorption of the 
3067A Bi resonance line. This would not only reduce radiation 
trapping but would also produce dissociation of the dimers leaving 
one Bi atom in a metastable proposed lower laser level. Heat pipes 
were used to create a two temperature zone apparatus and thermally 
dissociate bismuth dimers. Double-pulses were used to produce 
discharge dissociation of bismuth dimers. The pressure and composi- 
tion of bismuth vapor has been critically evaluated. A radial dis- 
charge was used to reduce the risetime of the excitation current 
pulse to approx. 25 nsec which is much shorter than the reciprocal of 
5300000 sec, the best value for the 4722A transition probability. 


Absence of laser action at 4722A is believed due to competing 
processes within the bismuth atom. 


4709 (AD-A—039610) A 100 J, 40 nsec Q-switched Nd/glass 
laser. Final report, November 1974—December 1976. Greig, J.R.; 
Pechacek, R.E. (Naval Research Lab., Washington, D.C. (USA)). 
Feb 1977. 48p. (NRL-MR—3461). NTIS PC A03/MF AOl1. 

The characteristics of a high power Nd/glass laser presently 
in Operation at the Naval Research Laboratory are described. The 
laser will produce 100 J of 1.06 micrometer radiation in a 40 nsec 
pulse, or in two pulses each of which is 40 nsec wide and separated 
by 300 nsec to 5 microsec. The divergence of the laser beam is 
approximately 0.0003 radian so that power densities in excess of 10'° 
W/cm? can be achieved. This Nd/glass laser, is not ‘state of the art’ 
rather it is conservatively rated to provide reliable operation over 
long periods, with minimum maintenance. 
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4710 (AD-A—040511) Collisional studies of gaseous molecular 
lasers. Technical report. Rabitz, H. (Princeton Univ., N.J. (USA). 
Dept. of Chemistry). May 1977. Contract N00014-75-C-0478. Sp. 
(Pr—5). NTIS PC A02/MF AOl. 

Molecular collision studies at Princeton are reviewed. The 
areas of research involved are CO laser kinetics, global collision 
theory; quantum number scaling and the analysis of spectral line 
shapes; stochastic theory of molecular collisions; and vibration- 
rotation relaxation in molecular collisions. 


4711 (AD-A—040544) Vibration-to-electronic energy transfer 
for electronic transition lasers. Interim technical report. Leone, S.R. 
(Colorado Univ., Boulder (USA)). 1 Dec 1976. Contract N00014-77- 
C-0115. 13p. NTIS PC A02/MF AO1. 

A progrm has been developed to use spectroscopic insight 
and laboratory experiments to identify potentially important new 
laser candidates. An innovative series of visible and ultraviolet lasers 
on high temperature diatomic molecules have been discovered. To 
date both S2 and Te2 have been demonstrated to lase. Because of 
unique features of diatomic molecular states, these molecules 
have potential to e highly efficient laser devices for DoD 
applications. In particular, S2 has numerous strong lasing transitions 
in the blue-green region of the spectrum for ONR applications, and 
many other laser lines in both the ultraviolet and red. The S2 laser 
lases to high vibrational levels in the ground state. These levels are 
not populated at the 600 C necessary to form dimers. Thus direct 
excitation schemes can produce very efficient conversion of energy 
to laser output. The S2 laser is able to withstand high power 
densities without degradation. It has all the usual desirable properties 
of gaseous systems for high average power and repetition rate. In 
addition the output will be line tunable over broad wavelength 
ranges. Collisions with rare gases serve to relax excited levels, but 
not quench the excited S2. Many other laser-suitable molecular 
species have been identified as well, by noting the desirable spectros- 
copic features of the S2 molecule. Te2 has already been shown to 
lase with the same efficacy as $2. Other candidates just within group 
VI elements include SO, Se2, TeS, TeO, TeSe, and SeS. 


4712 (AD-A—040689) Proton beam pumping of high pressure 
gas lasers. Interim report. Ali, A.W. (Naval Research Lab., Washing- 
ton, D.C. (USA)). May 1977. 13p. (NRL-MR—3519). NTIS PC 
A02/MF AOl. 


The application of proton beams to excite lasers, from gaseous 
elements under high pressure is proposed. It is pointed out that, 
using proton beams, higher laser power density can be obtained 
compared with current e-beam excited lasers. 


4713 (AD-A—040826) Kinetic studies of the KrF laser. Final 
technical report 29 March 1976—28 February 1977. Lacina, W.B.; 
Bradford, R.S. Jr; Bhaumik, M.L. (Northrop Research and Technol- 
ogy Center, Hawthorne, Calif. (USA)). Mar 1977. Contract N00014- 
76-C-0777. 69p. (NRTC—77-29R). NTIS PC A04/MF AOl. 

The small signal gain coefficient for KrF in a high pressure, e- 
beam excited mixture of Ar/Kr/F2 has been measured at different 
pressures using an oscillator-amplifier configuration. Kinetic model- 
ing of the electrically excited KrF laser system has been carried out 
using a sophisticated and comprehensive computer analysis which 
couples molecular and electron kinetics, radiative extraction, and 
external driving circuit. Comparisons of the results of kinetic model- 
ing with small signal gain measurements have been made, and 
reasonable agreement is obtained. 


4714 (AD-A—040932) Condensed fuels for high energy gas 
dynamic lasers. Final report for period ending June 1976. Wilmot, 
G.B.; Powell, E.G.; Haiss, H.S.; Gill, R.C.; Dengel, O.H. (Naval 
Surface Weapons Center, Silver Spring, Md. (USA)). Aug 1976. 51p. 
(NSWC/WOL/TR—77-51). NTIS PC A04/MF AOl1. 

The conventional gas dynamic laser is driven by a gas mixture 
consisting of approximately 85% No, 10% CO. and 5% H2O. The 
formulation of all solid fuels which generate such a gas mixture at 
the required temperatures and rates is beyond reach. Investigations 
were conducted to determine the small signal gain of gas composi- 
tions amenable to all solid gas generator formulating. It was found 
that acceptable gains can be achieved when Nz is partically replaced 
by CO and H20 by HCl. Based on these results a solid composition 
was formulated and tested which gave 28% CO, 10% COn, 16% 
HCl] and 46% No. 


4715 (AD-A—040972) Lorentz broadening in the modeling of 
the HF chemical laser. Interim report. Hough, J.J.T. (Aerospace 
Corp., El Segundo, Calif. (USA). Aerophysics Lab.). 8 Jun 1977. 
Contract F04701-76-C-0077. 67p. NTIS PC A04/MF AO1. 

The results of a survey of pressure-broadening data in the 
literature, pertaining to species present in H2-F2 chemical lasers are 
described. Pressure-broadened linewidths of the HF vibration/rota- 
tion transitions were found to depend strongly on the vibrational and 
rotational quantum numbers, as well as on the perturbing species. 
The experimental data were incorporated into a rate equation model 
of the pulsed H2-F2 laser; where experimental data were unavailable, 
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theoretical values were used. The calculations made from this model 
demonstrate the importance of including such detailed pressure- 
broadening information. Recent experimental results of Kwok and 
Cohen for HF V yeilds R, T deactivation were also included in the 
model and were taken to be a multiquantum process. Comparisons of 
model predictions for pulse energy and pulse duration with several 
atmospheric-pressure laser measurements showed good agreement. 


4716 (AD-A—040993) Small, high repetition-rate HF and DF 
lasers. Technical report. Riessler, W.A.; Willett, C.S. (Harry Dia- 
mond Labs., Washington, D.C. (USA)). May 1977. 27p. (HDL-TR— 
1813). NTIS PC A03/MF AO1. 

Measurements are presented of the multiline spectral output, 
output power as a function of pulse-repetition rate, and V-I (voltage- 
current) characteristics of small pulsed hydrogen fluoride (HF) and 
deuterium fluoride (DF) lasers that have been operated at repetition 
rates up to | kHz. Results indicate that observed reductions in output 
power at high repetition rates are due to an insufficient gas flow that 
(1) allows the ground state population to build up, (2) reduces 
population inversion between the first vibrational state and the 
ground state, and (3) introduces discharge instabilities that severely 
limit the pulse-rate capabilities. Average powers are reported to vary 
linearly with pulse-repetition rate up to 400 Hz, with typical pulse 
energies of 10 and 4 mJ for small HF and DF lasers respectively 
with discharge lengths of only 10 cm. 


4717 (AD-A—041040) Investigation of transient flow and heat- 
ing problems characteristic of high energy laser gas circulation sys- 
tems. Final technical report 3 Feb 76—31 Mar 77. Shih, C.C.; Karr, 
G.R. (Alabama Univ., Huntsville (USA). School of Science and 
Engineering). Mar 1977. Contract DAAK40-76-C-0474. 166p. 
(UAH-RR—199). NTIS PC A08/MF AO1. 

As a parallel effort to the program initiated to design and 
fabricate a small scale closed cycie circulator for repetitively pulsed 
electric discharge lasers at 200 K temperature and high pressures, 
this investigation was initiated to obtain the fundamental knowledge 
of fluid and thermal characteristics of the recirculating gas flow in 
the closed cycle circulator during the pulsed laser operation. 


4718 (AD-A—041689) Solid-state laser wavelength identifica- 
tion using a reference absorber. Research and development technical 
report. White, K.O.; Watkins, W.R.; Schleusener, S.A.; Johnson, 
R.L. (Army Electronics Command, Fort Monmouth, N.J. (USA)). 
Jun 1977. 28p. (ECOM—5820). NTIS PC A03/MF AO1. 

A Fabry-Perot etalon is used to identify the relative wave- 
lengths of individual spikes in the long-pulse output of a homoge- 
neously broadened, solid-state laser. This identification is accom- 
plished by positioning one side of a low finesse etalon bandpass such 
that it is coincident with the laser output. Different wavelength 
spikes experience different attenuations on passing through the 
etalon, thus enabling a relative wavelength determination from the 
etalon transmission value. The etalon is incorporated into a real-time 
minicomputer controlled measuring system capable of storing, ana- 
lyzing, and displaying various parameters encountered in laser inter- 
action studies. By utilizing the narrow spectral width of individual 
laser spikes (< 0.0001 nm) and the large number of different wave- 
length spikes available in a single long pulse (tens to hundreds), 
many high-resolution spectral data points can be obtained within the 
period of one laser shot (< 4 ms). Experimental results of the 
transmission of erbium: YAG laser radiation in a methane-enriched 
atmosphere are shown to illustrate one use for the system. This 
technique provides an accurate means of studying the interaction 
and propagation nature of certain solid-state lasers used by the 
Army. The causes of degradation in Army laser systems may be 
studied with a higher degree of precision, thereby allowing possible 
minimization or elimination of any such effects. 


4719 (AD-A—041855) A_ theoretical analysis of resonator 
modes in the presence of homogeneous media. Doctoral thesis. Dough- 
ty, G.R. (Air Force Inst. of Tech., Wright-Patterson AFB, Ohio 
(USA). School of Engineering). Jun 1977. 210p. NTIS PC A10/MF 
AOl. 

A method of analyzing the modes of laser resonators contain- 
ing homogeneous media is presented and established. This analysis is 
based on a derivation, which begins with Maxwell's equations and 
displays the required assumptions, of a pair of integral equations 
involving the tangential fields on the resonator mirrors. This pair of 
equations, which must be solved simultaneously, is specialized to 
apply to paraxial resonators with perfectly conducting mirrors. The 
result of the specialization is a pair of integral, eigenvalue equations 
for the current distributions induced on the resonator mirrors. 
(Author) 


4720 (AD-B—017021) Computer solutions to heat and diffrac- 
tion equations in high energy laser windows. Volume 1. Interim report. 
Gianino, P.D.; Bendow, B.; Parke, N.G. III; Barrett, T.B. (Rome 
Air Development Center, Griffiss AFB, N.Y. (USA)). Nov 1976. 
50p. (RADC-TR—76-269(Vol.1)). NTIS PC A03/MF A0O1. 
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The principal failure mechanism of windows is thermal lens- 
ing, that is, the distorting and defocusing of the laser beam as it 
propagates through the solid. For this reason analytical tools were 
developed to predict the extent of this lensing in various candidate 
materials under a variety of conditions. This work contributed to 
selection of appropriate materials, as well as to design of geometrical 
configurations, in which the lensing could be reduced. 


4721 (AD-B—017022) Computer solutions to heat and diffrac- 
tion equations in high energy laser windows. Volume II. Interim 
report. Gianino, P.D.; Bendow, B.; Parke, N.G. III; Barrett, T.B. 
(Rome Air Development Center, Griffiss AFB, N.Y. (USA)). Nov 
1976. 182p. (RADC-TR—76-269(Vol.2)). NTIS PC A09/MF AOl. 

To quantify the effects of thermal lensing, an efficient com- 
puter program package was developed and programmed to run on a 
CDC 6600 computer. The package was written to handle Gaussian- 
shaped beams incident on either a thin disc- or annular-shaped 
cylindrical window. Three coupled programs make up the package: 
TEMPS, which solves the full heat transport equation within the 
window for any given set of initial and boundary conditions on each 
surface; TIKIRK, which solves the vector Kirchhoff diffraction 
integrals for the beam transmitted to the far field; and DISPLAY, 
which plots these temperatures and/or intensities in a variety of 
ways, including three-dimensional perspective views. 


4722 (AD-D—003801) Improved, chirped acousto-optic q 
switch. Jernigan, J.L. (Environmental Protection Agency, Denver, 
Colo. (USA)). 24 Jan 1977. 9p. NTIS PC A02/MF AO1. 

An improved acousto-optic laser Q-switch uses a chirped fm 
pulse in the acousto-optic cell to diffract and focus the input beam 
into a resonating high-Q mode. When the rf acoustic pulse is not 
wholly within the cell, the beam is diverted to the output. A 
reflective surface is placed on the cell to yield only one output beam 
and to yield a retroflective beam back into the cavity for a high Q 
condition whenever a correctly generated chirp acoustic wave is in 
the proper postion within the cell. 


4723 (BMFT-FB-T—76-75) Dye lasers: research and develop- 
ment. Schmidt, W. (Zeiss (C.), Oberkochen (Germany, F.R.)). Sep 
1973. 63p. (In German). Dep. NTIS (US Sales Only), PC A04/MF 
AOl. 

The objective of this project was to develop dye lasers with 
narrow-band emission and tunable wavelength and to test these 
lasers in different applications. The main results are repetitively 
pulsed flashlamp-pumped dye lasers capable of output powers from 
20 to 200 kW in the spectral range between 430 and 760 nm. Their 
emission lines are spectrally narrowed to less than 2 x 10~* nm and 
tuned by low-loss interference filters and Fabry-Perot etalons. More- 
over, cw dye lasers were developed and the feasibility of pumping a 
cw dye laser by incoherent sources was studied. The lasers proved 
to be highly useful instruments in spectroscopic and holographic 
applications and efficient pumping sources for frequency conversion 
by nonlinear effects. 


4724 (COO—2007-87) Direct nuclear pumped laser approaching 
feedback laser fusion needs. Prelas, M.A.; Anderson, J.H.; Boody, 
F.P.; Miley, G.H. (Illinois Univ., Urbana (USA). Fusion Studies 
Lab.). 1977. Contract EY-76-S-02-2007. 7p. Dep. NTIS, PC A02/ 
MF AOl. 

A new direct nuciear pumped laser in which the lasing output 
is delayed for relatively long times (milliseconds) with respect to 
nuclear excitation is described. The laser operates at 1.45 pw in gas 
mixtures of He-CO and He-CO». The nuclear pumping process is 
described. (MOW) 


4725 (COO—2523-11) Far infrared chemical lasers. Technical 
progress report No. 3, August 1, 1976—July 31, 1977. Robinson, 
D.W. (Johns Hopkins Univ., Baltimore, Md. (USA). Dept. of Chem- 
istry). Aug 1977. Contract EY-76-S-02-2523. 8p. Dep. NTIS, PC 
A02/MF AOl1. 

Laser oscillation at 337 and 311 ym has been obtained from 
HCN molecules prepared in vibrationally excited states by the 
reaction between cyanogen radicals and hydrogen molecules. It has 
likewise been observed in HCN raised to an electronically excited 
state by flash photolysis. The characteristics of the pulsed output are 
quite different in the two cases and beginnings have been made on 
experiments to probe the pumping and energy transfer kinetics. The 
rate determining step is not the reaction rate, but rather some 
relaxation process that eventually channels the excitation into the 
upper lasing state of one quantum each of CN stretch and bend. 
Detailed studies of the relative intensities of pure rotational lasing in 
OH and OD have been made. The rotational inversions are pro- 
duced by rare gas-aided, adiabatic energy conversion from vibration- 
al to rotational excitation. The process is rapid in comparison to 
rotational collisional relaxation. Using transfer parameters from the 
“information theoretic” analysis (R. D. Levine) computations have 
been made which reproduce the results in detail, providing support 
for the pumping mechanism proposed, and the applicability of the 
theory. Preliminary work on NH (from the HNs photolysis) has 
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opened up extremely interesting questions concerning the electronic 
states of the nascent molecules and the subsequently lasing mole- 
cules. Pure rotational laser action in at least two states (one singlet 
and one triplet) has been measured. 


4726 (COO—2807-8) Experimental investigation of the chemis- 
try of excited states of rare gases. Progress report, October 15, 1976— 
July 1, 1977. Setser, D.W. (Kansas State Univ., Manhattan (USA). 
Dept. of Chemistry). Jul 1977. Contract EY-76-S-02-2807. 11p. Dep. 
NTIS, PC A02/MF AO1. 

Research progress is reported on the fluorescence and 
quenching of rare gases. The data being gathered will be of funda- 
mental importance to rare gas chemistry and physics, as well as 
being of practical value for laser systems. (TFD) 


4727 (N—77-19418) Charge transfer reaction laser with preioni- 
zation means. Laudenslager, J.B.; Pacala, T.J. (National Aeronautics 
and Space Administration, Pasadena, Calif. (USA)). 12 Jul 1976. 
Contract NAS7-100. 24p. NTIS PC A02/MF AOl1. 

A helium-nitrogen laser is described inyhich energy in the 
visible range is emitted as a result of charge transfer reaction 
between helium ions and nitrogen molecules. The helium and nitro- 
gen are present in a gas mixture at several atmospheres pressure, 
with a nitrogen partial pressure on the order of less than one percent. 
Prior to applying a discharge pulse to the gas mixture at the high 
pressure by means of a pair of main discharge electrodes, the gas 
mixture is preionized to prevent arcing when the discharge pulse is 
applied. 


4728 (N—77-23459) Low threshold cw Nd laser oscillator at 
1060 nm study. Final report, 10 Jun 1975—14 Jun 1976. Birnbaum, 
M.; Deshazer, L.G. (Aerospace Corp., Los Angeles, Calif. (USA). 
Electronics Research Lab.). 7 Jul 1976. Contract NAS5-22387. 127p. 
(NASA-CR—152490). NTIS PC A07/MF AO1. 

A broad range of characteristics of neodymium/YAG lasers 
were investigated. With Nd:YVQO, crystals, cw 1.06 micrometer 
lasers were operated with thresholds a factor of 2 lower than 
Nd:YAG and with greater slope efficiencies. Thus, the first step in 
the development of new oscillators suitable for application in high 
data rate laser communication systems which surpass the present 
performance of the Nd:YAG laser has been successfully demonstrat- 
ed. 


4729 (NTIS/PS—77/0435) Radiation damage of laser materials 
(a bibliography with abstracts). Report for 1964—Mar 1977. Smith, 
M.F. (National Technical Information Service, Springfield, Va. 
(USA)). Jun 1977. 209p. NTIS PC NO1/MF NO1. 

Laser beam damage to laser materials such as optical glass, 
glass fibers, alkali metal halides, metal mirrors, optical coatings, 
dielectrics, semiconductors and matrix materials are studied. The 
majority of these citations concern infrared laser damage to infrared 
optical materials. (The updated bibliography contains 204 abstracts, 
26 of which are new entries to the previous edition.) 


4730 (PB—266184) Factors associated with the incidence of 
congenital anomalies: a localized investigation. Environmental health 
effects research series. Burdeshaw, J.A.; Schaffer, S. (Southern Re- 
search Inst., Birmingham, Ala. (USA)). Mar 1977. Contract EPA-68- 
02-0791. 53p. (SORI-EAS—76-212). NTIS PC A04/MF A0O1. 

The report concludes that, in net terms, and on the basis of 
available retrospective data, primarily from birth records, there are 
no strong indications that the incidence of congenital anomalies in 
the Ft. Rucker, Alabama area is higher than normal. The original 
hypothesis that the situation might be serious has been traced, for the 
most part, to earlier reliance on faulty diagnosing and reporting, and 
especially to reliance on the birth certificate, which, there is reason 
to believe on the basis of the findings of this study, is a relatively 
insensitive instrument for measuring the incidence of congenital 
anomalies. The attempt to relate this incidence to specific factors 
associated with military life, or in particular to factors associated 
with exposure to military radar, was largely unsuccessful because the 
military in effect denied access to pertinent records on the grounds 
that no prima facie case had been made that a problem really exists. 


4731 (UCRL-Trans—11263) Theoretical analysis of lasers uti- 
lizing the vibrational-rotational transition of molecular hydrogen and 
its isotopes. Basov, N.G.; Vtorova, N.Ye.; Lobanov, A.N.; Orayevs- 
kii, A.N.; Suchkov, A.F. 1977. Translation of preprint No. 47. 31p. 
Dep. NTIS, PC A03/MF AO1. 

The rates of excitation of various levels of He molecules and 
the energy balance of electrons in hydrogen and its mixtures with 
helium are calculated over a broad range of change of the parameter 
E/N on the basis of numerical solution of the kinetic equation for the 
electron distribution function. Modes of coherent and noncoherent 
amplification in Hz and HD are studied, possible values of efficiency 
and specific power yield are estimated. A sample of the active 
medium of a laser is studied using its own radiation. The values of 
breakdown fluxes are calculated as functions of the composition of 
the mixture, radiation pulse length and gas pressure. 
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4732 Technical note: optimal output mirrors for laser resona- 
tors. Richter, P. (Central Optical Research Lab., Budapest). Opt. 
Laser Technol.; 9: No. 4, 175-176(Aug 1977). 

To minimize the angular divergence of a laser output beam, 
the lens effect of the output mirror must be taken into account. The 
optimum focal length is given for symmetric and half-symmetric 
resonators, and the dependence of the minimum beam divergence on 
cavity parameters is shown. 


4733 Zeeman effect optical isolator. Tanton, G.A.; Smith, J.L. 
(to Secretary of the Army). US Patent 4,033,670. 5 Jul 1977. Filed 
date 3 Mar 1976. 2p. 

An optical isolator for use in a laser system to protect the 
system from undue absorption of unwanted scattered light energy is 
described. The isolator employs the use of a Faraday rotator com- 
bined with the application of an external magnetic field to split 
absorption lines into two components. By adjusting the magnetic 
field strength light of a certain frequency passes through the rotator 
at a spectral position between the split absorption line components. 
Thus absorption is greatly reduced and the plane of polarization will 
be rotated without introducing ellipticity into the beam polarization. 


4734 Intensity controller for laser beam. Chopra, S. (IIT, New 
Delhi). J. Inst. Eng. (India), Electron. Telecommun. Eng. Div.; 57: No. 
3, 95-96(Apr 1977). 

An electronic circuit is described that controls and stabilizes 
laser intensity at an arbitrary level near, above or below the thresh- 
old value. The variation in intensity at the adjusted point is found to 
be less than one percent over a period of few hours. 


4735 Application of the opto-acoustic effect to the operation of 
optically pumped far-infrared gas lasers. Busse, G.; Basel, E.; Pfaller, 
A. (Regensburg Univ. (Germany, F.R.). Inst. fuer Physik 3 - 
Angewandte Physik). Appl. Phys.; 12: No. 4, 382-389(Apr 1977). 

A method is reported which allows the operation of optically 
pumped far-infrared (FIR) gas lasers in a simple way, i.e., a spectro- 
phone is used to control and to stabilize the pump laser frequency in 
order to achieve most efficient optical pumping of the FIR laser gas. 


4736 Laser dye stability. Pt. 2. Input energy per flash, dye 
concentration, and mirror reflectivity effects. Fletcher, A.N. (Naval 
Weapons Center, China Lake, Calif. (USA). Research Dept.). Appl. 
Phys.; 12: No. 4, 327-332(Apr 1977). 

The lifetime of a laser dye solvent system is experimentally 
shown to increase with increased energy per excitation flash. By 
measuring the variation in laser output with differing input energies, 
it is shown that degradation constants can be determined. The half- 
life for a given input energy per flash is found to approach an upper 
limit which can be derived using the degradation constants. The 
effects upon a laser dye system lifetime of varying the concentration 
of the dye and mirror reflectivity are discussed. Experimental evi- 
dence is presented showing that these two parameters do not affect 
the upper limit half-life for coumarin 1 in ethanol. 


4737 Investigations to the increase of the specific energy of a 
gasdynamic CO-laser. Maisenhaelder, F. (Deutsche Forschungs- und 
Versuchsanstalt fuer Luft- und Raumfahrt e.V., Stuttgart (Germany, 
F.R.). Inst. fuer Plasmadynamik). Appl. Phys.; 12: No. 4, 317-319(Apr 
1977). 

The input power density and hence the output power of 
electrically excited gasdynamic lasers is limited by instabilities of the 
glow discharge. The application of theoretical results, which have 
been obtained with respect to convection or flow lasers, to the 
discharge region of an electrically excited gasdynamic CO-laser 
shows, that especially thermal instabilities cause this glow collapse. 
An increased convection of local heat concentration in front of the 
anode surface results in an improved stability behavior. Input power 
densities of up to 100OW/cm® are now accessible to operate the glow 
discharge and hence specific laser output powers of 57 kJ/kg are 
obtained. 


4738 Excimer gas-discharge tunable ArF laser. Kudryavtsev, 
Yu.A.; Kuzmina, N.P. (AN SSSR, Moscow. Inst. Spektroskopii). 
Appl. Phys.; 13: No. 1, 107-108(Mar 1977). 

Intense laser oscillations were observed from ArF molecules 
at 1,933 A. Excitation of the gas mixture NF; : Ar : He = 1: 55 : 630 
at total pressures above 2.1 atm was produced by a transverse 
electric discharge. The range of fine tuning was from 1,927 A to 
1,936 A. An output energy of 0.8 mJ was measured from a laser 
pulse 15 ns in duration. 


4739 Gaseous infrared waveguide mixer. Schlossberg, H.R. US 
Patent 4,006,363. 1 Feb 1977. Filed date 26 Jan 1976. 4p. 

A gaseous infrared waveguide mixer having a laser beam 
source in optical alignment with a waveguide is described. A sym- 
metric top molecular gas having its resonance lines near the wave- 
length of the laser contained within the waveguide and a dc source 
electrically connected to the waveguide is contained in this system. 
Applying the dc field to the gas removes the inversion symmetry of 
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the gas and thereby produces a high output laser beam of preselected 
frequency or wavelength. 


4740 Peltier cooled PbSe double-heterostructure lasers for IR- 
gas spectroscopy. Preier, H.; Bleicher, M.; Riedel, W.; Pfeiffer, H.; 
Maier, H. (Allgemeine Elektricitaets-Gesellschaft AEG Telefunken, 
Frankfurt am Main (Germany, F.R.). Forschungsinstitut). Appl. 
Phys.; 12: No. 3, 277-281(Jan 1977). 

PbS-PbSe-PbS double-heterostructure lasers have been pulse- 
operated at about 200 K mounted on 4 stage thermoelectric coolers. 
Emitting at a wavelength of about 5.5 um they could be used for NO 
gas spectroscopy. Operation temperatures of up to 230 K have been 
achieved with structures consisting of n-type PbS substrates and 
epitaxial layers of n-type PbSe and Tl doped p-type PbS. The 
temperature dependence of the threshold current density and the 
emission wavelength of these DH-lasers was compared with PbSe- 
homojunction lasers. The use of a germanium etalon for a quick 
evaluation of the spectral quality of the emitted radiation is de- 
scribed. 


4741 (UCRL-Trans— 11265) High-pressure gas lasers using mo- 
lecular electron transitions. Basov, N.G.; Brunin, A.N.; Burdin, S.G.; 
Danilychev, V.A.; Degtyarev, A.G.; Dolgikh, V.A.; Kerinov, O.M.; 
Lobanov, A.N.; Suchkov, A.F. 1977. Translation of preprint No. 23. 
70p. Dep. NTIS, PC A04/MF AO1. 

The use as laser medium of a mixture of rare gases with other 
gases makes it possible to broaden the spectrum of available lasing 
lines. Energy transfer from excited atoms, molecules and molecular 
ions of inert gases to the molecules (atoms) of an impurity gas makes 
it possible to obtain lasing with a high efficiency (1 to 10%) in the 
ultraviolet and visible. Results of experiments dealing with spontane- 
ous and laser emission of compressed inert gases and their mixtures 
with other gases excited by a powerful electron beam are presented. 


4742 Investigation of the radiation spectrum of a gas laser with 
a methane cell for A = 3.39 um. Borisovskii, S.P.; Teselkin, V.V.; 
Shlykova, S.P. Avtometriya; No. 1, 75-79(1977). (In Russian). 

A He—Ne laser was constructed with a flat mirror with 70% 
reflectivity and a spherical mirror (R = 2m) with 98% reflectivity. 
For a methane partial pressure P/sub m/ = 0.02 mm Hg, He : Ne = 
17 : 1, a resonator length L = 300 mm, which was adjusted so that 
c/2L = 200 MHz, a second peak that was displaced from the main 
peak by a frequency difference of c/4L was observed at a He + Ne 
partial pressure above P/sub n/ = 2.8 mm Hg. The behavior of the 
radiation spectra can be explained by adding the contributions of the 
various characteristic frequencies of the resonator at different in- 
stants of time. The results can be used to obtain a precision stabiliza- 
tion of the gas laser radiation spectrum at lambda = 3.39 jm, not 
only in the single-frequency regime, but also in the double and triple 
frequency regimes. Moreover, the frequency dependence of the 
radiation power in the double-frequency regime can be used for a 
more exact centering of the methane absorption line with the neon 
amplification line, which in turn will improve the stability and 
reproducibility of the laser in the single-frequency generation 
regime. 


4743 1,4-bis(5-p-n-butoxyphenyloxazol-2-yl))benzene and _ the 
preparation thereof. Hammond, P.R. US Patent 3,976,656. 24 Aug 
1976. Filed date 20 Jan 1975. 3p. 

1,4-Bis(5-p-n-butoxyphenyloxazol-2-yl)-benzene is prepared. 
The compound is useful as a lasing dye. 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 3314, 3526, 3532, 3606, 3607, 
3615, 3678, 3779, 3830, 3831, 3845, 3846, 3866, 3867 


4744 (K/CSD/TM—9) CSD-YAQUI: an eulerian computer 
code for flow at all speeds in ducts. Tunstall, J.N. (Oak Ridge 
Gaseous Diffusion Plant, Tenn. (USA)). Aug 1977. Contract W- 
7405-ENG-26. 48p. Dep. NTIS, PC A03/MF AO1. 

An IBM 360 computer program designed to solve the Navier- 
Stokes equations for a viscous, compressible fluid flow in ducts 
which can be described by quadrilateral cells is presented. A descrip- 
tion of the conservative finite differences, the time-dependent 
method of solution, and user details of the FORTRAN program are 
presented. A sample problem is also reported. 


4745 (K Y—674) Determination of condensing heat transfer co- 
efficients and two-phase flow regimes for dichlorotetrafluoroethane 
refrigerant (R-114). Schlapbach, M.E. (Paducah Gaseous Diffusion 
Plant, Ky. (USA)). 12 Sep 1977. Contract W-7405-ENG-26. 32p. 
Dep. NTIS, PC A03/MF AOI. 

Experimental condensing heat transfer coefficients for R-114 
flowing in a horizontal tube were compared with those calculated by 
the classical Nusselt correlation and with a new prediction method 
of Rohsenow. It was determined that the Rohsenow method pro- 
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vides satisfactory agreement with the experimental data and that the 
coefficients calculated by the Nusselt correlation were much too 
low. A concurrent study of flow regimes was also made by observ- 
ing the flow patterns in a glass section just downstream of the 
condensing section. The regimes observed agree reasonably well 
with a Baker map that was previously developed from theoretical 
considerations. An improved correlation was also developed for 
estimating the inside heat transfer coefficients for water in an annu- 
lus. 


4746 (PB—268332) Some aspects of interpreting two-phase flow 
measurements in instrumented piping spool pieces. Estrada, H. Jr.; 
Sheppard, J.D. (MPR Associates, Inc., Washington, D.C. (USA)). 
Jun 1977. Contract W-7405-eng-27. 64p. NTIS PC A04/MF AOl1. 

A discussion is presented of factors affecting the determina- 
tion of two-phase mass flow rate and quality, using data from 
instrumented piping spool pieces such as those of the ORNL Ther- 
mal Hydraulics Test Facility. Steady-state air-water data were corre- 
lated with separated flow models which included three different 
turbine models. Results showed little difference in the quality up to 
30%; a model which weighted phase velocities according to void 
fraction was not representative of the data. A model is presented for 
the dynamics of a turbine rotor in transient two-phase flow. The 
analysis showed that mechanical inertia of the rotor was less than the 
angular velocity. An analysis is presented of effects of axial separa- 
tion of instruments on the determination of mass flow. 


4747 Efficient high-order method for the solution of fluid dy- 
namics equations. Romstedt, P.; Werner, W. (Gesellschaft fuer Reak- 
torsicherheit mbH, Garching, Ger.). Nucl. Sci. Eng.; 64: No. 1, 208- 
218(Sep 1977). 

An asymmetric weighted residual method for the solution of 
fluid dynamics equations is described that leads to local operators 
with a finite difference structure independent of the degree of 
approximating polynomials. It combines high accuracy on a coarse 
computational mesh and short computing time per space point and 
thus brings about sizable reductions of running time, relative to 
conventional methods. 


4748 Mass transfer at high Peclet numbers for creeping flow in 
a packed-bed reactor. Fedkiw, P.; Newman, J. (Univ. of California, 
Berkeley). AIChE J.; 23: No. 3, 255-263(May 1977). 

An isotropic, homogeneous packed-bed reactor is modeled as 
an array of sinusoidal periodically constricted tubes (PCT). The 
effective asymptotic bed-Sherwood number has been calculated for 
mass transfer at large Peclet number with a constant wall concentra- 
tion and creeping flow hydrodynamics. The bed friction factor has 
also been calculated. The results for these macroscopic bed quanti- 
ties depend upon two ratios of the microscopic PCT period length, 
average radius, and sinusoidal amplitude. 


MATERIALS TESTING 
REFER ALSO TO CITATION(S) 2565, 4337, 4338, 5263 


4749 (NTIS/PS—77/0578) Acoustic holography (citations from 
the NTIS data base). Report for 1964—July 1977. Reed, W.E. (Na- 
tional Technical Information Service, Springfield, Va. (USA)). Jul 
1977. 130p. NTIS PC NO1/MF NO1. 

All aspects of acoustic holography are covered in this bibliog- 
raphy of Federally-funded research. Theory, equipment design, uses, 
and imaging techniques are presented. The applications include 
underwater and underground object locating, structural geology and 
tectonics, sonar imaging, non-destructive testing, antenna radiation 
patterns, nuclear reactor inspection, remote sensing, and use in 
medical examinations. (This updated bibliography contains 125 ab- 
stracts, 23 of which are new entries to the previous edition.) 


4750 (NTIS/PS—77/0579) Acoustic holography (citations from 
the Engineering Index data base). Report for 1970—July 1977. Reed, 
W.E. (National Technical Information Service, Springfield, Va. 
(USA)). Jul 1977. 218p. NTIS PC NO1/MF NO1. 

Worldwide research on acoustic holography is covered. 
Theory, uses, equipment design, and imaging techniques are present- 
ed. Most of the studies are general and not applied to a specific use 
of acoustic holography. However, there are citations which do 
discuss its use in medicine, nuclear reactors, and nondestructive 
testing. (This updated bibliography contains 211 abstracts, 50 of 
which are new entries to the previous edition.) 


4751 Device for X-ray examination of pneumatic tire treads of 
vehicles. Steffel, H. (to Collmann G.m.b.H. und Co. Spezialmaschin- 
enbau K.G., Luebeck (Germany, F.R.)). German(FRG) Patent 
2,157,964/C/. 2 Sep 1976. 7p. (In German). 

5 figs. 

The invention aims at creating a machine for a fully automatic 
X-ray examination of vehicle tire treads of various sizes which can 
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be continuously fed into the machine in any order while the image 
on the monitor which has to be examined always has the same size 
independent of the size of ihe tire. 


SAFETY ENGINEERING 


REFER ALSO TO CITATION(S) 5380 


VACUUM ENGINEERING 


REFER ALSO TO CITATION(S) 4897, 4903, 4975, 4976, 4981, 
4982, 4984 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 4280, 5616 


4752 (BDX—613-1542(Rev.)) Transfer molding of close-toler- 
ance parts. Final report. Hegner, B.A. (Bendix Corp., Kansas City, 
Mo. (USA)). Jul 1977. Contract EY-76-C-04-0613. vp. 

The objective of this project was to determine the optimum 
molding processes for selected transfer molding materials such as 
phenolic, epoxy, and diallyl phthalate filled with mineral and glass 
fibers, macerated fabric, woven glass, and glass microballoons. The 
need for this project was dictated by the trend in product designs 
toward more complex part configurations and more stringent dimen- 
sional and structural requirements. Rapid advancements in the plas- 
tics industry made it difficult to fully evaluate a material before using 
it to mold products. Sometimes this resulted in retrofits to assemblies 
when it was subsequently learned that a part was not compatible 
with its environment. Difficulties were also experienced in testing 
materials when vendor results were different from Bendix results. 
This was a result of different testing procedures and changes in 
properties caused by different storage and handling procedures. The 
development studies conducted during this project utilized statisti- 
cally designed experiments to efficiently produce the desired data. 
These studies consisted of altering the molding parameters and 
determining the resulting effects on material moldability, dimension- 
al stability, visual part quality, and physical properties. 


4753 (BMFT-FB-T—76-65) New technologies for silicon high- 
power elements. Structures with high turn-off gain. Sawitzki, F. 
(Allgemeine Elektricitaets-Gesellschaft AEG Telefunken, Frankfurt 
am Main (Germany, F.R.). Forschungsinstitut). Dec 1976. 64p. (In 
German). Dep. NTIS (US Sales Only), PC A04/MF AO1. 

Pnpn structures were investigated which can be switched by 
a negative gate current pulse from the conducting into the forward 
blocking state. To obtain a high turn-off gain, the current amplifica- 
tion factor of the pnp part of the structure was lowered by reduction 
of the transport factor 8 and the emitter efficiency y. This was 
achieved by in-diffusion of gold recombination centers and by thin- 
ning of the p emitter zone until a surface acceptor concentration of 
10*"/cm- is obtained at the recombination contact. Since both steps 
however enhance the turn-on voltage, a compromise between turn- 
off and turn-on voltage was made. For improvement of the conduc- 
tion behavior, a switching variant was developed in which the 
forward conduction voltage was reduced by a positive gate current. 


4754 (CONF-771104—1) SALSIM: a language for control of 
digital logic simulation. Case, G.R.; Stauffer, J.D. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Jul 1977. Contract EY-76-C-04-0789. 
4p. Dep. NTIS, PC A02/MF AO1. 

From 11. annual ASILOMAR conference on circuits, sys- 
tems, and computers; Pacific Grove, California, USA (7 Nov 1977). 

During the development of large-scale-integrated circuits, 
logic simulation is used to verify the circuit functions and to develop 
a sequence of input vectors to test the chip after fabrication. In the 
simulation phase it is necessary to provide a user-oriented simulation 
language to allow the designer easily to apply the desired states to 
the input terminals of the network and to monitor its response. The 
SALSIM language was designed to achieve this goal. The language 
has three major functions: control of program execution, application 
of vectors to the input terminals of the network under test, and 
control of the information generated by the network output. The 
latter function allows the user to examine the results of the network 
simulation and to interface the simulaton results with other programs 
used to generate test sequences or apply the sequences to the actual 
chip after it is built. Similar to FORTRAN, the language is easy to 
learn. Typical statements are explained. (RWR) 


4755 (ORNL/Sub—3961/1) Guidelines for small-scale produc- 
tion of thick-film hybrid microcircuits. Todd, R.A.; Kennedy, E.J. 
(Tennessee Univ., Knoxville (USA). Dept. of Electrical Engineer- 
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ing). 15 May 1975. Contract W-7405-ENG-26-3961. 83p. Dep. NTIS, 
PC A05/MF AOl1. 

Thesis. 

Design guidelines and small scale production techniques for 
thick film hybrid microcircuits are presented. These results were 
obtained in the first phase of a development program to acquire 
prototype production capability. The study includes an evaluation of 
(commercially available) conductor and resistor inks. Tests were 
conducted to determine the effect of printing parameters such as 
squeegee hardness, squeegee pressure, snapoff, and ink viscosity on 
print thickness. Apparent resistivity as a function of resistor width 
and geometry is also presented. Following the design guidelines and 
fabrication techniques acquired, a high-frequency current-pulse am- 
plifier was constructed using the thick film hybrid process. The 
hybrid design improved the rise time of the amplifier from 2.4 to 1.0 
ns due to fewer parasitic capacitances and less lead inductance. 


4756 (SAND—77-1042C) Conductivity of thick film (cermet) 
resistors as a function of metallic particle volume fraction. Pike, G.E. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. Contract EY-76- 
C-04-0789. 11p. (CONF-770925—1). Dep. NTIS, PC A02/MF AO1. 

From Electrical transport and optical properties of inhomo- 
geneous media conference; Columbus, Ohio, USA (7 Sep 1977). 

Thick film resistors are composites of metallic particles em- 
bedded in a glass matrix. Conduction is through interconnected 
particle chains. For each of five systems studied the conductivity 
varies Over many decades with particle volume fraction. A model is 
proposed for which the conductance is indeed governed by percola- 
tion. This model takes explicit account of the resistor formation 
process and the observed microstructure. It is essentially a modified 
bond percolation model in which the metallic particles are partial 
bonds in the lattice connecting the interstices of the relatively larger, 
close-packed glass particles. 


4757 (SAND—77-1254C) Architecture for contemporary com- 
puter aids to generate IC mask layouts. Preas, B.T.; Gwyn, C.W. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. Contract EY-76- 
C-04-0789. 3p. (CONF-771104—2). Dep. NTIS, PC A02/MF AO1. 

From 11. annual ASILOMAR conference on circuits, sys- 
tems, and computers; Pacific Grove, California, USA (7 Nov 1977). 

A new automatic layout code (Sandia Integrated Circuit 
Layout Program System-SICLOPS) is being developed which 
avoids earlier problems, provides flexibility for designing ICs using 
different technologies, and provides the basis necessary to design 
highly complex chips bordering on VLSI complexity. The SI- 
CLOPS layout approach relies on a structured hierarchical layout 
using modules consisting of assemblies of standard cells or bonding 
pads and macrocells. One of the keys to efficiency is the use of the 
same routing algorithms at each stage of the layout to optimize the 
layout for the individual modules prior to incorporating the modules 
in the overall chip layout. The SICLOPS program is expected to 
generate a CMOS IC layout using a silicon gate technology which is 
approximately a factor of five higher in device density than a metal 
gate technology. (RWR) 


4758 Development of a superconducting ELF receiving antenna. 
Davis, J.R.; Dinger, R.J.; Goldstein, J.A. (Naval Research Lab., 
Washington, DC). JEEE Trans. Antennas Propag.; AP-25: No. 2, 223- 
231(Mar 1977). 

The development of an extremely low frequency (ELF) 
submarine receiving antenna that uses a triaxial array of supercon- 
ducting quantum interference devices (SQUIDs) has addressed the 
following six problem areas: (1) achievement of a SQUID sensor 
with a sensitivity of 10°'*T.Hz~'/% (2) achievement of a SQUID 
linear dynamic range of 140 dB; (3) achievement of sensor orthogon- 
ality of 10°‘ rad; (4) stabilization of receiver platform motion to 107% 
rad; (5) processing of SQUID outputs in order to remove residual 
motion noise; and (6) provision of a suitable cryogenic environment. 
The required sensitivity, approximate linear dynamic range, and 
sensor orthogonality were successfully obtained in a prototype 
point-contract type triaxial SQUID magnetometer. This magneto- 
meter was used to detect the ELF signal broadcast from the U.S. 
Navy transmitter in Wisconsin, both in the atmosphere above the 
water surface and at a depth of 100 m below the ocean surface in a 
stationary configuration. Noise rejection can be achieved by adap- 
tive determination of a vector that is approximately equal to the 
earth's magnetic field vector. When the adaptive vector is evaluated 
and combined vectorially with the SQUID outputs, a quantity 
proportional to the ELF signal vector results in which motion noise 
is suppressed. This adaptive processing has been studied using a 
computer simulation of the SQUIDs’ motion noise derived from 
towed-buoy motion data. The feasibility of cooling the SQUID 
sensors with liquid helium was demonstrated by a prototype long- 
hold-time dewar of a size capable of fitting a towed communications 
buoy. The dewar successfully maintained the temperature of a 
volume sufficiently large to hold a triaxial SQUID sensor package at 
the temperature of boiling liquid helium for a duration of 102 days. 
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4759 To protect a power source against over-loading. Schu- 
mann, C. (to Licentia Patent-Verwaltungs-G.m.b.H., Frankfurt am 
Main (Germany, F.R.)). German(FRG) Patent 2,60,422/A/. 24 Jun 
1976. 6p. (In German). 

A transistor circuit, consisting of a field effect diode or a field 
effect transistor connected as a diode, protects a power source 
against over-loading by current limiting. 


SOLID WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 2784, 4231, 4232, 4247, 4249, 
4250, 4252, 4253, 4255, 4260, 4263, 4787 


4760 Thermodynamic fundamentals for the pyrolysis of refuse. 
Lewis, F.M. pp 19-40 of In 1976 national waste processing confer- 
ence. New York; American Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

The use of pyrolysis for the thermal processing of municipal 
solid wastes is discussed and comparisons made between pyrolysis 
systems and conventional waste-incineration systems. The terms 
pyrolysis and gasification are defined, and the thermodynamic prin- 
ciples of refuse-pyrolysis processes are developed. Several refuse- 
pyrolysis processes are described and illustrated, including pyrolysis 
by indirect heating, direct-fired pyrolysis, and pyrolysis with the use 
or predried refuse. The air-pollution aspects of pyrolysis are dis- 
cussed and compared with those of other thermal processes. Finally 
a thermodynamic comparison based on a process cost/process credit 
ratio is made between pyrolysis systems and conventional systems 
for the thermal processing of municipal solid wastes. 


4761 Parametric considerations in utilizing refuse-derived fuels 
in existing boiler furnaces. Hollander, H.I. (Gilbert/Commonwealth, 
Reading, PA). pp 67-79 of In 1976 national waste processing confer- 
ence. New York; American Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

The potentialities and some basic concerns in utilizing solid 
wastes as an on-going, low-sulfur, source of fuel are discussed. This 
emerging, locally derived, fuel source is becoming available in 
several prepared forms that could be suitable for many existing 
boiler installations. Some of the pertinent application parameters are 
discussed as well as associated operation, performance, and manage- 
ment considerations. This review is confined to existing boiler instal- 
lations and only the use of “prepared” solid fuels derived from 
refuse. 


4762 Technical and economic overview on the use of solid waste 
in power plant boilers. Borgese, D. (ENEL-CRTN, Milan); Rossi, C.; 
Trebbi, G. pp 141-150 of In 1976 national waste processing confer- 
ence. New York; American Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

The major rational systems presently used in the disposal of 
urban refuse are investigated. The systems are studied from both a 
technical and energy viewpoint. A technical and economic compari 
son is drawn between three different disposal systems: sanitary 
landfill, conventional incineration with heat recovery to produce 
electrical energy, and combustion of solid refuse as an auxiliary fuel 
after an appropriate processing of the refuse in the normal coal- 
burning furnaces of thermoelectric power plants. 


4763 Selection factors in evaluating large solid-waste shredders, 
Franconeri, P. (Combustion Equipment Associates, Inc., New York). 
pp 233-247 of In 1976 national waste processing conference. New 
York; American Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

Although large shredders are being specified more often as 
larger municipal solid-waste processing facilities are planned, there is 
still a need for clearly defined criteria to judge the equipment 
competing for a project. Large-scale shredding of municipal solid 
waste is a new application of technology, and very little operating 
experience exists with tonnages over 60 metric tons per hour (t/h), 
or 65 short tons. The limited amount of available design know-how 
exists with the shredder manufacturers, and there is not enough 
operating data to enable a purchaser to make a meaningful compari- 
son. Some guidance is provided to help evaluate manufacturers’ bids 
for municipal solid-waste shredders with a design capacity near 60 t/ 
h (65 t/h). Technical information is presented for use by prospective 
equipment purchasers. The principal features of a large shredder are 
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explained, and selection factors are recommended. Finally, a bid 
evaluation form is developed as a framework to digest the data 
provided in manufacturers’ proposals. 


4764 Shredding systems for mixed municipal and industrial solid 
wastes. Robinson, W.D. (Hammermills, Inc., Cedar Rapids, IA). pp 
239-260 of In 1976 national waste processing conference. New York; 
American Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

Shredding is probably the least-understood technology in- 
volved in solid-waste disposal and resource-recovery concepts. Cur- 
rent shredder design criteria, operating characteristics and perfor- 
mance data based upon observation of shredding plants presently 
operating in the U.S.A. and abroad are discussed. Weakness in 
equipment and system design is examined, and means for improve- 
ment and areas for further investigation to better understand and 
improve performance of such systems are suggested. 


4765 Waste reclamation in polymeric industry. Bajaj, J.K.L. 
(Day Mixing, Cincinnati). pp 261-283 of In 1976 national waste 
processing conference. New York; American Society of Mechanical 
Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

All processing operations generate waste, and the percentage 
of waste generated varies considerably. The reclamation process, as 
used in polymeric industries, is dealt with. Unit process of size 
reduction, which is the first step in a reclaim system, is emphasized. 
Staged size reduction (cutting as opposed to breaking and tearing) is 
dealt with in more detail. The performance and economics of Size 
Reduction and Reclamation System will also be outlined. 


4766 Two chemical incinerator plants with by-product recovery. 
Rhodes, F.M. (Union Carbide Corp., South Charleston, WV). pp 
285-290 of In 1976 national waste processing conference. New York; 
American Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

Two special-purpose incinerator plants are described. One is 
designed to handle sodium-bearing hydrocarbon residues. It recovers 
the ash from the incineration process as sodium carbonate, or soda 
ash--a marketable by-product. The other plant handles a broad 
spectrum of wastes, including many that contain silicon compounds. 
The fume silica produced from burning such wastes is collected in a 
wet electrostatic scrubber, which represents relatively new technol- 
ogy. Precious-metal catalysts are recovered from the solid wastes. In 
both cases, the recovery of by-products is incidental to the primary 
objective of the plants, but the recovery is economic. 


4767 Incineration of industrial wastes at a large multi-product 
manufacturing plant. Lewis, C.R.; Edwards, R.E.; Santoro, M.A. 
(3M Co., St. Paul, MN). pp 291-299 of In 1976 national waste 
processing conference. New York; American Society of Mechanical 
Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

The 3M Company incinerates chemical wastes from manufac- 
turing operations in a 23 M kcal/hr (90 MM Btu/hr) rotary kiln 
incinerator that has air-pollution-control equipment. The essential 
features that have resulted in this successful incineration operation 
for industrial wastes are described. These features include waste- 
materials handling considerations, design aspects, and maintenance 
requirements. A brief summary of a waste-heat-recovery pilot study 
is also presented. 


4768 Refuse-processing plant equipment, facilities, and environ- 
mental considerations at St. Louis—Union Electric Refuse-Fuel Pro- 
ject. Fiscus, D.E. (Midwest Research Inst., Kansas City, MO); 
Gorman, P.G.; Kilgroe, J.D. pp 373-384 of In 1976 national waste 
processing conference. New York; American Society of Mechanical 
Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

Results of the initial phase (10 weeks) of testing at the St. 
Louis refuse-processing plant are presented. The objectives of this 
program were to evaluate the equipment and facilities and measure 
selected environmental emissions. Specific data regarding refuse 
processing rates, compositions and analyses of refuse streams, plant 
downtime and operating costs, air- and water-pollution measure- 
ments, and sound-level measurements are included and discussed. 


4769 Solid-waste resource recovery facility, Monroe County, 
New York. Spencer, D.B. (Raytheon Service Co., Burlington, MA). 
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pp 409-424 of In 1976 national waste processing conference. New 
York; American Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

Monroe County, New York is engaged upon a project to 
recover the maximum amounts of energy, metal, and mineral values 
from solid waste. Raytheon Service Company is the prime contrac- 
tor for the design and development of an 1814-metric-tons-per-day 
(2000 TPD) resource-recovery facility. Products that will be re- 
claimed by this facility include refuse-derived fuel, iron, glass, alumi- 
num, heavy nonmagnetic metal, sand, and a residual product for 
disposal. The past history of the project, the approach taken in 
development of the basic design, the processing techniques to be 
employed, and the products that will be produced are discussed. 


4770 Feasibility reports required for revenue bond financing of 
solid-waste processing facilities. Taylor, R.G.; Rossie, J.P.; Reese, 
R.A. (Beck and Associates, Wellesley, MA). pp 425-428 of In 1976 
national waste processing conference. New York; American Society 
of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

Municipalities and other public agencies are considering a 
solution to their solid-waste disposal problem that includes the 
installation of solid-waste-processing facilities which can be identi- 
fied as self-supporting by producing revenues. Facilities that are self- 
supporting can be financed by revenue bonds which are not support- 
ed by the public agency’s tax base as are general obligation bonds. 
The engineering evaluations and financial analyses that are covered 
in the feasibility reports used to finance solid-waste facilities with 
revenue bonds are discussed. 


4771 City of Chicago and Commonwealth Edison Company's 
watts from waste program. Zralek, R.L.; Bailey, E.C. pp 429-438 of 
In 1976 national waste processing conference. New York; American 
Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

A discussion of the City of Chicago and the Commonwealth 
Edison Company's cooperative efforts resulting in the city financing, 
building, and preparing to operate a $14,000,000 (1,000-ton-per-day) 
metropolitan solid-waste-processing plant to furnish prepared refuse 
for use as a supplementary fuel at the company’s Crawford Station. 


4772 Live center bin. Fisher, C.D. (Koppers Co., Inc., Muncy, 
PA). pp 463-468 of In 1976 national waste processing conference. 
New York; American Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

A new type of bin for storing either municipal or industrial 
shredded solid waste is described. The bin can also be placed in a 
system following an air classifier to store the light fraction of 
shredded waste. The bin described has two vari-speed-driven con- 
veyors at the bottom for two or four metered material outlets. The 
bin can be built for a capacity of up to 100 tons of municipal waste. 
The bin described was designed to store non-freeflowing materials 
and meter such materials from two or four outlets. 


4773 Vacuum systems for the collection of solid wastes. Luiten, 
P.H. (Engineering-Science, Inc., Arcadia, CA). pp 469-479 of In 
1976 national waste processing conference. New York; American 
Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149 

Some background on the history, technical aspects, and expe- 
rience with vacuum systems for refuse collection is presented. Em- 
phasis is placed on the differences in purpose, engineering design and 
performance of the basic types available. Engagement of a qualified 
consultant is recommended. 


4774 Laboratory investigation of compaction of solid waste by 
roller crushing. Harker, R.J.; Juds, M.A. (Univ. of Wisconsin, Madi- 
son). pp 513-527 of In 1976 national waste processing conference. 
New York; American Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

A pilot experimental program to investigate the feasibility of 
crushing solid waste by means of a cylindrical roller against a plane 
carrier is summarized. Data are given indicating volumetric reduc- 
tions, crushing forces, and required energy obtained in the laborato- 
ry for various metal, plastic, and glass containers. Significant com- 
pactions were achieved, and the process appears to hold consider- 
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able potential. No attempt was made to study food, or other organic 
materials. 


4775 Mathematical analyses of gas-flow patterns in municipal 
incinerator furnace configurations. Clark, W.T. pp 577-585 of In 1976 
national waste processing conference. New York; American Society 
of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

Experience with some incinerator-furnace configurations led 
the author to the belief that combustible material in the flue gas 
stream was passing into a noncombustion environment before com- 
plete burnout had been obtained. It was thought this might be 
increasing the emission of combustible particulates and combustible 
condensable material into the atmosphere. A mathematical model 
study was made to see if flame-detention time could be increased by 
modifications of the furnace configurations. How a modified furnace 
configuration was developed and constructed in plants in Washing- 
ton, D.C. and Baltimore, Maryland is described. It is believed that 
this change in furnace design is producing a relatively clean flue gas, 
free of unburned particulate matter and combustible condensable 
materials. This, in turn, reduces the loadings on the air-pollution 
control equipment and assists in maintaining the specified particulate 
goal of 68 micrograms per cubic meter corrected to 12 percent CO2 
(0.03 grains per standard cubic foot corrected). 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 2284, 2286, 2289, 2290, 2451, 
2797, 3169, 4232, 4254, 4260, 4261, 4265, 4615, 4766, 4767, 4775 


4776 (CONF-770351—2) Burner design criteria for control of 
NO/sub x/ from natural gas combustion. Shoffstall, D.R.; Waibel, 
R.T. (Institute of Gas Technology, Chicago, II]. (USA)). 1977. 72p. 
of Gas Tech., Chicago, IL. 

From Spring technical meeting of the Combustion Institute - 
central states section; Cleveland, Ohio, United States of America 
(USA) (28 Mar 1977). 

Facilities and procedures used to test new burners and com- 
bustion systems specifically designed to reduce NO/sub x/ emissions 
from industrial plants fueled by natural gas are described, and the 
results obtained with varying designs of burner components, e.g., 
nozzle configuration, deflector vane positions, and with varying 
Operating conditions are presented. It is concluded that operation 
with a 30° ring nozzle produced lower levels of NO emissions than a 
60°-gun nozzle, and that additional reductions are possible by adapt- 
ing the deflector or nozzle position or by using a 15° burner block 
and a 30° vane angle. (LCL) 


4777 Method of application of refractory materials in the firing 
system of a communal refuse incineration plant. Stein, H. (Didier- 
Werke A.G., Gruenstadt (Germany, F.R.)); Prenzlow, W. VGB 
Kraftwerkstech.; 57: No. 5, 341-344(May 1977). (In German). 

The Solingen Refuse Incineration Plant is used as an example 
to indicate the method of resolving the problems of refractory 
linings. The constantly increasing refuse heat value creates for this 
plant problems of slagging in the region of the combustion chamber 
side walls. By means of a newly developed cooled sidewall system 
Outages due to slagging are avoided. 


4778 Combustion in large boilers: design and operating effects 
on efficiency and emissions. Breen, B.P. (K VB, Inc., Tustin, CA). pp 
19-35 of In Sixteenth symposium (international) on combustion. 
Pittsburgh; Combustion Institute (1977). 
rom 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 
See CONF-760801 
Combustion process modifications in contemporary large 
boilers are constrained by a number of important design and operat- 
ing considerations such as steam temperature, ash fusion, and materi- 
al limitations. Plant efficiency gains obtainable by further increasing 
combustion efficiency are: in most cases negligible. However, de- 
pending upon standard operation, a large potential exists for increas- 
ing overall efficiency by lowering excess air levels, while at the same 
time decreasing pollutant emissions. Dramatic increases in fuel prices 
have now made investment in such improvements more attractive 
than it was in the past. Reduction of excess air level can also effect 
reductions in emissions of NO/sub x/ and SOs, and even of particu- 
lates, through equipment and operating improvements. Pollution 
originates from the fuel, from incomplete combustion or through 
combustion processes. These various forms of poilution can be 
controlled in varying degrees during the combustion process by wet 
ash handling, SOs conversion minimization or mixing and tempera- 
ture control in the case of combustibles and nitric oxide. NO/sub x/ 
reduction techniques, applied to a large gas-fired utility boiler, 
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resulted in NO/sub x/ emissions of 33 ppMV or less at power 
outputs up to 355 Mw. 


4779 Comparison of mathematical models of the radiative behav- 
ior of a large-scale experimental furnace. Selcuk, N.; Siddall, R.G.; 
Beer, J.M. (Univ. of Sheffield, Eng.). pp 53-62 of In Sixteenth 
symposium (international) on combustion. Pittsburgh; Combustion 
Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 


1976). 
See CONF-760801—. 

Three two-flux models, which had been developed previously 
for the approximate treatment of two-dimensional radiative energy 
transfer in industrial heaters, have been modified and applied to 
prediction of the thermal behavior of a cylindrical large-scale gas- 
fired experimental furnace. Testing of the predictions has been 
carried out by utilizing previously reported experimental values, and 
some zone method predictions. Cross-sectional average gas tempera- 
tures predicted using the zone and Roesler methods are found to be 
almost identical at any axial station, both slightly underestimating 
the measured values. The spherical harmonic (S-H) two-flux model 
distribution runs below and parallel to the Roesler predictions. The 
Schuster-Schwarzschild (S-S) type two-flux model with assumed 
plane parallel radiation (b = 1) produces acceptable agreement in 
the first half of the furnace, and subsequent progressively increasing 
overestimation, whereas the same model with b = 2 (isotropic 
radiation) underpredicts temperature in the first half of the furnace 
and leads to good agreement thereafter. Reasonable predictions are 
also obtained for the distributions of net heat flux density at the 
water-cooled sidewalls. The percentage errors in the predicted over- 
all heat transfer to the water cooled walls are, with the exception of 
the S-S type with b = 1, less than 3.5 for all the models. As the 
calculations involved in their use are relatively simple and economi- 
cal, the Roesler, the isotropic S-S type, and the S-H type two-flux 
models should prove useful to designers for the approximate predic- 
tion of temperature and radiative heat flux distributions in axi- 
symmetrical furnaces in which one-dimensional flow, temperature 
and heat release patterns may reasonably be assumed. 


4780 Design of an integrated burner—boiler system using flue- 
gas recirculation. Meier, J.G.; Vollerin, B.L. (Battelle Research 
Center, Geneva). pp 63-76 of In Sixteenth symposium (international) 
on combustion. Pittsburgh; Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (is Aug 
1976). 

' See CONF-760801—. 

The main goal of the project was the design of a series of 
burner-boiler systems for domestic hot water heating, providing 
great compactness, high global thermal efficiency, low pollution and 
easy manufacture. This series has been designed on the basis of 
modularity of the elements, the use of a high thermal load pressur- 
ized combustion chamber (above 2.3 MW/m‘) with strong swirl and 
with external recirculation of flue gas. This system enables operation 
with light fuel oil or natural gas at very low excess air (below 10 
percent) and achieves soot free combustion with significant reduc- 
tion in emissions of CO, thermal NO/sub x/, unburned hydrocar- 
bons, and combustion noise as compared to conventional burner- 
boiler systems. The boiler has been designed with computer models, 
and flow patterns were visualized and examined in a water model 
and also by means of Schlieren methods. The burner matched to the 
boiler provides a highly swirling flow (swirl number ranging from 
0.6 to 1.3) of an adjustable mixture of flue gas and fresh air (mass 
flow rate ratio between 0 and 70 percent). Care has been taken to 
insure the stability of this system which uses a feed-back loop as a 
recirculation circuit. The complete series has been developed, built 
and tested. Examination of test results shows how this advanced 
concept may simultaneously fulfill low pollution and energy saving 
requirements. 


4781 Concentric multi-annular swirl burner: stability limits and 
emission characteristics. Gupta, A.K.; Beer, J.M.; Swithenbank, J. 
(Univ. of Sheffield, Eng.). pp 79-91 of In Sixteenth symposium 
(international) on combustion. Pittsburgh; Combustion Institute 
(1977). 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
i976). 

See CONF-760801—. 

A new type of multi-annular swirl burner is described which 
has some distinct advantages, e.g., wider stability limits, turn down 
ratio, volumetric heat release rate, etc., over the conventional single 
annular tangential entry (or vane type) swirl flame stabilizer. The 
multi-annular swirl burner described herein makes use of the princi- 
ple that under turbulent conditions high volumetric heat release rates 
can be achieved by matching the concentrations and directions of 
flow of reactants in such a way that regions of high fuel concentra- 
tion overlap regions of large shear stresses in the flow. Noise 
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emission and species concentration characteristics were obtained 
from this burner and are discussed, however NO/sub x/ levels will 
be reported later. Measurements are presented of the three compo- 
nents of mean and rms turbulence velocity, probability density 
distribution of velocity, distribution of mean temperatures, stability 
limits, quality of combustion and the emission of noise. A low NO/ 
sub x/ emitting performance of this burner is also inferred. A laser 
anemometer used to obtain the velocity measurements is comprised 
of an argon-ion laser, a bleached radial rotating diffraction grating as 
beam splitter and frequency shifter, transmission and collecting 
optical a a photomultiplier, a pulse counter and signal 
processor. The anemometry results show the apparent differences 
between the noncombustive and combustive flows. No evidence of 
the presence of the precessing vortex core which is normally present 
in conventional swirl generators at high swirl number has been 
found in this multi-annular swirl burner. The dissipation of the 
precessing vortex core and the spread of turbulence levels over a 
larger area at the burner exit reveals this burner to be potentially 
attractive from the point of view of better mixing of reactants and 
also from the point of view of unacceptable oscillations which can 
be present in conventional swirl generators. 


4782 Pollutant formation and energy release in confined turbu- 
lent diffusion flames. Owen, F.K.; Spadaccini, L.J.; Bowman, C.T. 
(United Technologies Research Center, East Hartford, CT). pp 105- 
117 of In Sixteenth symposium (international) on combustion. Pitts- 
burgh; Combustion Institute (1977). 

From 16. international symposium on combustion; Cam- 
Ie Massachusetts, United States of America (USA) (15 Aug 
1 . 


See CONF-760801—. 

An investigation of the effects of inlet air swirl, pressure and 
fuel/air velocity on the time-mean and fluctuating flow field in a 
confined turbulent diffusion flame combustor fueled with natural gas 
has been carried out. The results of this investigation show that 
variation of these three parameters produce major changes in the 
time-mean flow field within the combustor which significantly influ- 
ence pollutant formation and energy release. In addition, it was 
found that there are substantial large-scale contributions to the total 
rms turbulent velocity field. These large-scale fluctuations result in 
significant departures from Gaussian turbulence and isotropy in the 
initial mixing regions and have pronounced effects on mixing and 
chemical reaction. 


4783 Gas consumption devices working according to the pulse 
heater principle. Gruda, G. Gasgemeinschaft; No. 2, 10-15(Feb 1976). 
(In German). 

The erection and operation of gas-fired equipment with pul- 
sating combustion of a gas/air mixture (pulse heaters) is controver- 
sial, but when different constructional designs concerning waste gas 
discharge and noise abatement have been taken into account, it is 
quite possible. However, today’s building regulations do not consid- 
er the operation of pulse heater installations mainly because of the 
—> of waste gases. The historical development and construc- 
tional features of gas-consuming equipment working according to 
the pulse heater principle are described. 


4784 Mechanisms of particle entrainment and combustion and 
how they affect emissions from wood-waste-fired boilers. Adams, T.N. 
(Univ. of British Columbia, Vancouver). pp 175-184 of In 1976 
national waste processing conference. New York; American Society 
of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

An analytical model of a spreader-stoker wood-waste-fired 
boiler has been developed for predicting the size of the largest 
particle that can be entrained by the upward motion of the furnace 
gases. This model is based on an entrainment model which equates 
particle in-situ settling velocity to furnace gas velocity and uses a 
stirred-reactor model to evaluate furnace conditions. The effects of 
excess air, furnace size, fuel moisture content, and steam-generation 
rate on furnace temperature and entrained-particle size are demon- 
strated. Calculation of the burning rate of small wood particles under 
furnace conditions are presented, and it is shown that the larger 
particles entrained by the gases are not significantly reduced in 
— by combustion during their passage upward through the 
urnace. 


4785 Emission standards and emissions from small-scale solid- 
waste incinerators. Smith, L.T.; Tsou, F.K.; Matula, R.A. (Drexel 
Univ., Philadelphia). pp 203-213 of In 1976 national waste processing 
mw New York; American Society of Mechanical Engineers 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

Small-scale solid-waste incinerators, with capacities ranging 
from 23 to 1800 kilograms of solid waste per hour (50 to 4,000 Ib/ 
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hr), provide a potential solution to many of the waste dis 
problems of the industrial, commercial, institutional, and residential 
sectors. In nearly all instances, small scale incinerators must be 
source tested to show compliance with particulate emission stan- 
dards set by federal, state, or local agencies. Current particulate 
emission standards are summarized and particulate emission data 
from several types of present-generation small-scale incinerators are 
reviewed and analyzed. An emission rate of less than 0.23 g of 
particulate per standard cubic meter of dry flue gas (0.1 gr/scf) 
corrected to 12% CO: will generally satisfy the standards set by 32 
states. It is found that particulate emissions from controlled air 
incinerators are generally lower than any other modern small-scale 
incinerator available today and are low enough to meet most emis- 
sion standards for a wide variety of wastes. 


4786 Nashville incinerator performance tests. Bozeka, C.G. 
(Babcock and Wilcox Co., North Canton, OH). pp 215-227 of In 
1976 national waste processing conference. New York; American 
Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, Uiuited States of America (USA) (23 May 1976). 

See CONF-7605149—. 

A performance test was conducted on one of two incinerator- 
boiler units at Nashville, Tennessee. The test covered the obtaining 
of boiler —— data, measurement for particulate loading and 
particulate sizing, flue gas analysis, determination of fuel rate and ash 
rate, as well as calculation of the weight and volume reduction of the 
refuse. Fuel samples taken during the tests were analyzed for mois- 
ture, heating value, proximate analysis, and ultimate analysis. Ash 
samples were analyzed for carbon content, with the stoker grate ash 
also being analyzed for putrescible matter. 


4787 Scrap-tire fired boiler. Lewis, F.M.; Chartrand, P.W. pp 
301-311 of In 1976 national waste processing conference. New York; 
American Society of Mechanical Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

A cyclonic, rotary-hearth, scrap-tire-fired boiler, designed 
and constructed by Lucas American Recvclers, Inc., has been oper- 
ating at the Goodyear Tire and Rubber Company plant in Jackson, 
Michigan, for approximately one year. The nominal rating of this 
furnace is 3100 pounds (1406 kg) of scrap automobile tires per hour, 
generating 25,000 pounds (11,340 kg) of process steam per hour. The 
fundamental design parameters, principles of cyclonic combustion, 
heat and material balance, air-pollution control, and performance 
data of the boiler are described. 


4788 Operating characteristics and emission performance of 
multiple-hearth furncces with sewer sludge. Petura, R.C. (Malcolm 
Pirnie, Inc., White Plains, NY). pp 313-327 of In 1976 national waste 
processing conference. New York; American Society of Mechanical 
Engineers (1976). 

From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 

See CONF-7605149—. 

Although the multiple hearth furnace has been a recognized 
means for reducing sewer sludge to sanitized residue for over forty 
years, there has been minimal information published relative to its 
operating characteristics. With EPA limitations on particulate emis- 
sions, the addition of secondary treatment at the Mill Creek 
Wastewater Treatment Plant of the Metropolitan Sewer District of 
Greater Cincinnati included modernization of multiple hearth fur- 
naces and the addition of wet scrubbers. The operating performance 
of emission testing at this plant is presented together with highlights 
of providing heat-recovery equipment comprising steam generation 
which is still in process. 


4789 Steam generator. Michel, R. (to Siemens A.G., Muenchen 
(Germany, F.R.); Siemens A.G., Berlin (Germany, F.R.)). 
German(FRG) Patent 1,915,268/C/. 27 Feb 1975. 4p. (in German). 

A special spatial arrangement of the burners in a rectangular 
combustion space produces an even distribution of gas temperatures 
at the firing space outlet. The spatial arrangement consists of choos- 
ing axial distances of burners in a horizontal plane, e.g., increasing 
towards the center of the combustion space, as with even burner 
spacing undesirably higher temperatures are produced there than 
near the vertical firing space walls. 


4790 Steam generator with flat combustion chamber floor sup- 
ported on chequer plates. Brueckner, H.; Kral, R. (to Kraftwerk 
Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,153,223/B/. 9 Jan 1975. 4p. (In German). 

A method of controlling thermal expansion during heating of 
tube walls and the combustion chamber floor of a steam generator is 
presented. The method consists of: (1) hanging the profiled top of 
the chequer plate by means of a double linkage from the supporting 
parts of the side tube walls; (2) mobility of floor tubes on the 
supporting constructions by means of ball bearing with large num- 
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bers of balls; and (3) stiffeners in the outer zone of the floor tubes to 
prevent bulging. 


UNDERGROUND ENGINEERING 
REFER ALSO TO CITATION(S) 4656, 4699 


4791 (SAND—77-1160C) Drilling technology research pro- 
gram. Newsom, M.M.; Huff, C.F. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 22p. (CONF- 
770836—4). Dep. NTIS, PC A02/MF AO1. 

From Symposium on enhanced oil and gas recovery; Tulsa, 
Oklahoma, USA (30 Aug 1977). 

This paper presents the activities of the progran: . 
for DOGST/ERDA from program inception in April, 1976, to 
September, 1977. Progress on four projects is presented: High Per- 
formance Bits, High Temperature Mud Instrumentation, High Tem- 
eset Materials and Downhole Information While Drilling. The 

igh performance bit development centers on improved bonding 
techniques for attaching the General Electric man-made diamond 
(Stratapax) to a mounting structure or bit body. Preliminary design 
work on high temperature mud filtration and viscosity instrumenta- 
tion is described along with initial attempts to characterize physical 
changes that occur in muds in deep hot wells. Experiments under- 
way to determine ways to increase the service life of drill steels and 
elastomers in hot corrosive environments are discussed. Limited 
activity occurred on development of a “Drilling and Formation 
Information System” to determine the difference between formation 
and mud column pressures while drilling. (DI C) 


MARINE ENGINEERING 


REFER ALSO TO CITATION(S) 2877 


POLLUTION CONTROL EQUIPMENT 


REFFR ALSO TO CITATION(S) 2148, 2149, 2152, 2153, 2154, 
2164, 4776 


4792 (CONF-7604124—P1, pp 13p, Paper 10) Cleaner nitric 
acid tail gases. Searles, R.A. (Johnson Matthey Chemicals Ltd., 
London). 1976. 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 Apr 1976). 

In Control of gaseous sulphur and nitrogen compound emis- 
sion. Vol. 1. 

The emission of nitrogen oxides during nitzic acid production 
is a pollution problem of increasing concern to legislators. One 
solution to the problem involves the catalytic combustion of nitro- 
gen oxides to nitrogen. By passing tail gas premixed with fuels such 
as methane, naphtha, Ipg, or hydrogen through a platinum group 
metal supported catalyst, catalytic reduction of nitrogen oxides is 
achieved. The selection and performance of an optimized catalyst 
system is discussed. By reference to three European plants operating 
with the Honeycat catalyst system consistent reduction of nitrogen 
oxides to below 200 ppM is demonstrated. The economic data on a 
catalytic abatement installation is presented and it is shown that, 
with steam recovery, credit for the capital and fuel costs involved 
can be achieved. 


4793 (CONF-7604124—P1, pp 14p, Paper 11) Applications of 
the CDL/VITOK nitrogen oxides abatement process. Mayland, B.J. 
(Chenoweth Development Labs., Inc., Louisville, KY). 1976. 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 Apr 1976). 

In Control of gaseous sulphur and nitrogen compound emis- 
sion. Vol. 1. 

The control of nitrogen oxides emissions from operating 
men has become an increasing problem in recent years. The CDL/ 

ITOK Process provides the technology for the solution of the 
problem for various type plants over a wide range of conditions. The 
technology meets the current criteria of economics, ease of oper- 
ation, and nitrogen oxides abatement. The Process uses the principle 
of scrubbing tail gas with nitric acid under conditions which reduce 
the nitrogen oxides to the desired level. Physical absorption, strip- 
ping, and chemical oxidation adsorption are used. The reaction may 
be catalyzed in some applications to reduce the size of the equipment 
required. No chemicals other than water and nitric acid are required 
for the Process, thus avoiding additional waste problems. All the 
nitrogen oxides removed from the tail gas are converted to nitric 
acid at concentration levels which can be commercally utilized. The 
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application of the Process to U. S. nitric acid plants has been in 
progress for some time. The effectiveness was demonstrated in a slip 
stream pilot plant and in full scale plant tests. The Process is 
particularly suitable to a stepwise approach to pollution problems in 
existiag nitric acid plants. The Process has been demonstrated in the 
retrofitting of an existing plant, verifying the design basis for the 
Process. It has been selected for a new 350 ton/day nitric acid plant 
now under construction. It has also been selected for retrofit installa- 
tions for a number of existing nitric acid plant sites in the U.S.A. and 
Canada. A full scale demonstration unit was installed and operated in 
a TNT plant. This application was successful and demonstrated the 
ability of the technology to handle streams at essentially atmospheric 
pressure as well as elevated pressures. 


4794 (CONF-7604124—P2, pp 24p, Paper 1) Zeolon—SO re- 
moval process. Kivosky, J.R.; Koradia, P.B.; Hook, D.S. (Hydronyl, 
Ltd., Stoke-on-Trent, Eng.). 1976. 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 i 1976). 

In Control of gaseous sulphur and nitrogen compound emis- 
sion. Vol. 2 

Results of studies on NO/sub x/ and SOQ. removal from 
process tail gases are reported. Results show that zeolite molecular 
sieves are effective adsorbents for dry SO2 and NO/sub x/ in the 
presence of water. With Norton’s recommended designs, recovery 
units can be tailored to fit a wide variety of circumstances and 
provide effective SO2 or NO/sub x/ removal. (JRD) 


4795 (CONF-7604124—P2, pp 17p, Paper 2) New way to nitric 
acid without pollution. Adrian, J.C.; Vidon, B. 1976. 

From 2. international conference of the European Federation 
of Chemical Engineering; Salford, United Kingdom of Great Britain 
and Northern Ireland (UK) (6 Apr 1976). 

In Control of gaseous sulphur and nitrogen compound emis- 
sion. Vol. 2. 

The SOLNOX process for the production of nitric acid 
features low pollution and high flexibility in acid concentration. The 
NO/sub x/ specification of the tail gas is 200 ppM and the acid 
concentration varies from 60 to 80%. Moreover the SOLNOX 
process is recommended whenever a high concentration of acid is 
desired, and particularly when a split production of weak and strong 
acid is required. Capital costs are lower than those of other processes 
at the same NO/sub x/ performances. Operating costs may run 
higher due to power consumption for refrigeration equipment but 
still favor the process when considering the increased acid concen- 
tration that can be obtained. 


4796 (PB—269698) Procedures manual for electrostatic precipi- 
tator evaluation, Final report November 1976—Mar 1977. Smith, 
W.B.; Cushing, K.M.; McCain, J.D. (Southern Research Inst., Bir- 
mingham, Ala. (USA)). Jun 1977. Contract EPA-68-02-2131. 432p. 
(SORI-EAS—77-335). NTIS PC A19/MF A011. 

The purpose of this procedures manual is to describe methods 
to be used in experimentally characterizing the performance of 
electrostatic precipitators for pollution control. A detailed descrip- 
tion of the mechanical and electrical characteristics of precipitators 
is given. Procedures are described for measuring the particle size 
distribution, the mass concentration of particulate matter, and the 
concentrations of major gaseous components of the flue gas-aerosol 
mixture. Procedures are also given for measuring the electrical 
resistivity of the dust. A concise discussion and outline is presented 
which describes the development of a test plan for the evaluation of 
a precipitator. By following this outline useful tests may be per- 
formed which range in complexity from qualitative and relatively 
inexpensive to rather elaborate research programs. 


4797 Use of adsorption or absorption installations to reduce or 
remove solvents from exhaust gases. Arsovic, H. Gesund.-Ing.; 97: 
No. 11, 253-257(Nov 1976). (In German). 

The problem of cleaning exhaust air from noxious gases, in 
particular organic solvent vapors, has been known for quite a time, 
and maximum permissible emission limits have been laid down in the 
VDI guideline 2280. The possible ways of adsorbing or absorbing 
solvent vapors from exhaust gases are described. The physical funda- 
mentals of the two processes are briefly presented. Furthermore, 
problems of optimizing such adsorption or absorption systems; with 
regard to adsorption, activated carbon as an adsorbent is discussed in 
detail. The recovery of organic solvents and the regeneration of the 
adsorbent are also dealt with. Finally, adsorption and absorption of 
various Organic compounds are discussed. Maximum emission values 
for organic solvents are given in tabular form. 


4798 Use of electrostatic precipitators on municipal incinerators 
in recent years. Bump, R.L. (Research-Cottrell, Inc., Bound Brook, 
NJ). pp 193-201 of In 1976 national waste processing — 
New York; American Society of Mechanical Engineers (197 

From National waste processing conference; hasty Massa- 
chusetts, United States of America (USA) (23 May 1976). 





ENERGY RESEARCH ABSTRACTS 


See CONF-7605149—. 

It has been approximately 10 years since the first electrostatic 
precipitator was applied to an incinerator in the United States by the 
City of New York. Since that time, numerous installations have been 
made on various types of incinerators. The majority of the installa- 
tions are briefly described, and actual performance data are com- 
pared to manufacturers’ guarantees. It is noted that performance 
guarantees on operating installations have been met in all cases. 
Operating and maintenance experiences are also cited. The majority 
of the problems reported had to do with dust removal from the 
precipitator hoppers. Corrosion has also been experienced where the 
plant operation is intermittent. It is concluded that precipitators are a 
viable solution to air pollution resulting from the burning of waste. 


PARTICLE ACCELERATORS 


4799 Accelerator and engineering technology. JEEE Trans. 
Nucl. Sci.; NS-24: No. 3, 1012(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The proceedings of the seventh national Particle Accelerator 
Conference, held ir Chicago on March 16, 17, and 18, 1977, are 
presented. A total of 307 papers were presented at the conference. A 
separate abstract was prepared for each of 214 papers for inclusion in 
ERDA Energy Research Abstracts (ERA). The remaining papers 
have been previously abstracted for ERA. 


DESIGN, DEVELOPMENT, AND OPERATION 


4800 Start up of the European 400 GeV proton synchrotron. 
Adams, J.B. (CERN, Geneva). JEEE Trans. Nucl. Sci.; NS-24: No. 
3, 966-968(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The design of the European 400 GeV Proton Synchrotron, or 
SPS as it is called, is based on the well known theory of this class of 
accelerators, which was first demonstrated by such machines as the 
CPS at CERN and the AGS at Brookhaven, and was further refined 
during the 1960s and 1970s. The experience gained during the 
commissioning of the SPS machine has shown, at least to its builders, 
that the importance given to reliability, and the thorough testing of 
the components of the machine, was fully justified by the speed with 
which it was commissioned and its performance during the first 
months of scheduled operation. Furthermore, all the effort that was 
put into getting the experimental areas and the experiments ready in 
time for the first beams from the machine, has enabled data-taking to 
Start as soon as the machine could be put on scheduled operation. 
The combination of these two policies, and the devoted efforts of all 
the staff of CERN whose work is reported has enabled a very good 
- A 7 made in experimental physics at the 400 GeV energy level 
at . 


4801 Inertial confinement fusion energy with particle beams. 
Kuswa, G.W. (Sandia Labs., Albuquerque, NM). JEEE Trans. Nucl. 
Sci.; NS-24: No. 3, 975-980(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Concepts associated with inertial confinement fusion (ICF) 
energy production are introduced, and particle beam technologies of 
interest for ICF applications with emphasis on ion beams are out- 
lined. Progress in obtaining larger thermonuclear neutron yields 
from laser fusion pellets and the constantly improved understanding 
of these experiments makes the application of particle beam tech- 
niques to this area look increasingly promising. The reason for this is 
that lasers suitable for demonstrating the feasibility of igniting fusion 
pellets are becoming available, but lasers offering the requisite prop- 
erties for fusion power plant application have apparently not been 
identified. Accelerator designers can suggest several promising ave- 
nues to produce a driver for a power plant. To place some perspec- 
tive on the issues, a brief review is given of ICF target requirements. 
A brief historical view of heavy ion fusion, a synopsis of the various 
accelerator approaches and associated problems that have been 
— and a summary of power plant considerations are pre- 
sented. 


4802 Applications of pulsed neutrons from a spallation source. 
Werner, S.A. (Univ. of Missouri, Columbia). JEEE Trans. Nucl. Sci.; 
NS-24: No. 3, 981-985(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The major current limitation of the application of thermal 
neutron scattering in condensed matter research—source intensity is 
discussed. The pulsed spallation source provides a means of gaining 
an order of magnitude increase over the best steady-state reactors, 
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while at the same time it opens up a much broader, and potentially 
very rich region of excitations to neutron scattering. 


4803 Heavy ion facility for radiation therapy. Leemann, C.; 
Alonso, J.; Clark, D.; Grunder, H.; Hoyer, E.; Lou, K.; Staples, J.; 
Voelker, F. (Univ. of California, Berkeley). JEEE Trans. Nucl. Sci.; 
NS-24: No. 3, 986-988(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The accelerator requirements of particle radiation therapy are 
reviewed, and a preliminary design of a heavy ion synchrotron for 
hospital installation is presented. Beam delivery systems and multi- 
treatment room arrangements are outlined. 


4804 Pulsed spallation source for neutron scattering research. 
Rees, G.H. (Rutherford High Energy Lab., Chilton, Eng.). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 989-992(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A rapid-cycling 800 MeV proton synchrotron is proposed for 
the Rutherford Laboratory as the basis of a high intensity, pulsed, 
spallation neutron source (SNS) to be used for thermal neutron 
scattering research. The facility will be generally complementary to 
existing high flux sources but its effective source brightness will be at 
least an order of magnitude greater than these at neutron wave- 
lengths of 1 A (approximately 100 meV) and below, with an increas- 
ing advantage (100 to 1000 times) over the best reactor source at 
wavelengths approaching 0.3A (1 eV). Details are given of the 
design of the accelerator, target and moderators, with emphasis on 
the more difficult aspects of the design. Large economies are possi- 
ble in the overall cost of the facility through the use of existing plant 
and buildings. 


4805 Migma IV high energy fusion apparatus. Ferrer, J.; Ho, 
R.; Mazarakis, M.; Mensian, S.; Nering, J.; Powell, C.; Sandberg, J.; 
Treglio, J.; Maglich, B. (Fusion Energy Corp., Princeton, NJ). 
IEEE Trans. Nucl. Sci.; NS-24: No. 3, 999-1002(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

In order to study the scattering-dominated regime in a migma 
high energy fusion device, several improvements were made to the 
experimental apparatus. The injected beam current was increased; 
protective systems and cooled beam stops were installed to handle 
the beam power. The migma diagnostics include rf pickup electrodes 
for continuous monitoring of orbit distributions, silicon surface bar- 
rier detectors for observation of fusion products in coincidence and a 
charge-exchange neutral particle detector. 


4806 Electron linac design for pion radiotherapy. Loew, G.A.; 
Brown, K.L.; Miller, R.H.; Waiz, D.R. (Stanford Univ., CA). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1006-1008(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The electron linac provides a straightforward, state-of-the-art 
method of producing the primary beam required for a hospital-based 
multiport pion radiotherapy facility for cancer treatment. The accel- 
erator and associated beam transport system described are capable of 
generating an electron beam of about 250 kW and delivering it 
alternately to one of several pion generators and treatment areas. 
Each pion generator, a prototype of which now exists at the Stan- 
ford W. W. Hansen Laboratory, would contain a target for the 
electron beam and sixty separate superconducting magnet channels 
which focus the pions in the patient. The considerations which enter 
the design of a practical linac are presented together with a possible 
layout of a flexible beam transport system. 


4807 Design considerations for a migma advanced fuel fusion 
reactor. Golden, J.E. (Fusion Energy Corp., Princeton, NJ); Miller, 
R.A.; Maglich, B.C.; Channon, S.R.; Treglio, J.R. JEEE Trans. 
Nucl. Sci.; NS-24: No. 3, 1018-1019(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The migma concept is being pursued at Fusion Energy Cor- 
poration as a means cf achieving controlled fusion. The features 
which distinguish this concept from other controlled fusion concepts 
may be summarized as: (1) high energy; (2) ordered motion; (3) use 
of advanced fuels; and (4) small physical size. Beams of ions are 
injected into the field of a superconducting magnet at MeV energies. 
The resulting motions of trapped ions have a high degree of order in 
phase space compared with a thermalized gas. At MeV energies the 
two major ion loss mechanisms, charge transfer and multiple Cou- 
lomb scattering, are greatly suppressed compared with thermonucle- 
ar energies (1 to 100 kev) because the cross section for multiple 
Coulomb scattering falls off as T~'.5 and that for charge transfer 
approximately as T~®. 


4808 Design of a shuttle microtron for radiation therapy. Froe- 
lich, H.R. (Univ. of Western Ontario, London). JEEE Trans. Nucl. 
Sci.; NS-24: No. 3, 1022-1024(Jun 1977). 
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From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A design proposal for a new type of electron accelerator for 
radiotherapy applications is presented. The three-pass, fixed-magnet 
shuttle microtron is designed to allow continuous variation of elec- 
tron beam energy from 4 to 24 MeV, while providing maximum 
current levels for x-ray treatment at 6, 12, and 20 meV. The reflector 
magnets are structured for both axial and radial beam focusing and 
the entire accelerator fits into the horizontal arm of a rotatable 
therapy gantry. 


4809 Experimental measurements on a 25 MeV reflexotron. 
Schriber, S.O.; Funk, L.W.; Hodge, S.B.; Hutcheon, R.M. (Atomic 
Energy of Canada Ltd., Chalk River). JEEE Trans. Nucl. Sci.; NS- 
24: No. 3, 1061-1063(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A 25 MeV electron double-pass linac (reflexotron) was built 
and tested in a medical-therapy configuration. It uses a 16 percent 
AE/E reflecting magnet and a pulsed coaxial annular diode gun. The 
electron beam passes through the S-band accelerating structure 
twice achieving second pass energies of 5 to 25 MeV depending on 
the position of the reflecting magnet relative to the accelerating 
structure. The 0.1 percent duty factor electron accelerator has many 
attractive features. The 1.6 m on-axis coupled accelerating structure 
has a ZT? of 82 MQ/m and requires less than 2 MW of rf power for 
energies up to 25 MeV. Calculations of beam transmission, energy 
variability and double-pass spectra were verified by experiment. 
Therapeutically useful radiation beams are achieved by suitable 
target and flattener combinations. 


4810 Status report of the Unilac. Boehne, D. (Gesellschaft fuer 
Schwerionenforschung, Darmstadt, Ger.). IEEE Trans. Nucl. Sci.; 
NS-24: No. 3, 1070-1075(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A review on the first year of accelerator operation is given. 
Improvement activities, which have been initiated to bring the 
machine up to its design characteristics, are reported. Supplementary 
installations, devised to extend the design characteristics, are briefly 
mentioned finally. 


4811 Initial performance of the Stanford Superconducting Recy- 
clotron. Calarco, J.R.; McAshan, M.S.; Schwettman, H.A.; Smith, 
T.1; Turneaure, J.P.; Yearian, M.R. (Stanford Univ., CA). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1091-1092(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Over the past several years the Stanford superconducting 
linac has been evolving from an experimental accelerator towards an 
operational facility capable of providing a high duty cycle electron 
beam for users. The linac has recently been fitted with bending 
magnets and other transport elements to allow its beam to be 
accelerated several times by the same linac sections (recirculated). 
At present, with one orbit of recirculation, an 84 MeV beam has 
been extracted. By the end of this year a 170 MeV beam is expected, 
and by the end of 1978, with the completion of four orbits, the beam 
energy will be 280 MeV. The beam duty cycle will be between 20 
percent and 100%, the maximum beam current will be between 20 
BA and 100 pA. 


4812 Status of the Chalk River superconducting heavy-ion cy- 
clotron. Ormrod, J.H.; Bigham, C.B.; Fraser, J.S.; Heighway, E.A.; 
Hoffmann, C.R.; Hulbert, J.A.; James, P.W.; Schneider, H.R.; 
Walker, Q.A. (Atomic Energy of Canada, Chalk River). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1093-1095(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A K = 520 superconducting cyclotron using the Chalk River 
13 MV tandem accelerator as an injector is being designed to 
accelerate all ions from Li (to 50 MeV/u) to U (to 10 MeV/u). The 
cyclotron will considerably upgrade the Chalk River accelerator 
facility. The basic design of the cyclotron remains unchanged but 
details of trim rods, injection and extraction arrangements have 
changed and other features have become firm. Full scale modelling 
of the magnet and radiofrequency accelerating system is proceeding 
concurrently with the cyclotron design; the status of both is report- 
ed. 


4813 New multidisciplinary separated-sector cyclotron facility. 
Botha, A.H. (CSIR, Pretoria); Burdzik, G.F.; Dekker, H. JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1118-1120(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A separated-sector cyclotron with a maximum proton energy 
of 200 MeV was proposed for a multidisciplinary accelerator facility 
for the Republic of South Africa. At energies up to 100 MeV, proton 
and deuteron currents of the order of 100 microamps ‘will be 
available for routine isotope production and neutron therapy. Light- 
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ion beams for particle physics and chemistry will be delivered with 
maximum currents of about 10 microamps and maximum energies in 
excess of 50 MeV per nucleon. Heavy-ion beams of between 15 and 
50 MeV per nucleon are planned with maximum intensities of 
between 10 particle-nanoamps and 1 particle-microamp, depending 
on the type of ion. This proposal has recently been approved and 
progress in the design of the cyclotron and related aspects of the 
proposed facility is reported. 


4814 Status of MUSL-2: the second microtron using a supercon- 
ducting linac. Axel, P.; Cardman, L.S.; Hanson, A.O.; Harlan, J.R.; 
Hoffswell, R.A.; Jamnik, D.; Sutton, D.C.; Taylor, R.H.; Young, 
L.M. (Univ. of Illinois, Urbana). JEEE Trans. Nucl. Sci.; NS-24: No. 
3, 1133-1135(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A second racetrack microtron, MUSL-2, is being assembled 
in the area previously occupied by the 300 MeV betatron. It uses a 
Van de Graaff to inject electrons at about 2 MeV, a 6 meter, 1.3 
GHz superconducting linac made for us at the Stanford High 
Energy Physics Laboratory as the accelerating section and the 
magnets from MUSL-1 for recirculation. A digital control console 
was installed to operate the linac and the injection and recirculation 
systems. The CTI 1400 helium liquefier together with the low 
pressure heat exchanger from MUSL-1 maintains the linac at about 2 
K. Beams of 10 microamperes with energies up to 14 MeV with a 
resolution of 0.2% are being used for nuclear experiments. Continu- 
ous beams up to 72 MeV will be available after the installation of the 
6 pass system is completed. 


4815 Heidelberg 3MV c-w heavy ion postaccelerator section 
using independently phased spiral resonators. Jaeschke, E.; Repnow, 
R.; Walcher, T.; Ingwersen, H.; Ihmels, G.; Kolb, B.; Schwarz, H.; 
Gamp, A. (Max-Planck-Institut fuer Kernphysik, Heidelberg). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1136-1140(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The Heidelberg 3MV heavy ion postaccelerator section based 
on independently phased normal conducting spiral resonators work- 
ing at 108 MHz is described. The design velocity of the spiral 
resonators is Bo = 0.10. The peak voltage drop is 0.37 MV at 20 kW 
C-W input power (0.74 MV at 80 kW, duty factor 0.25) correspond- 
ing to a peak accelerating field of 1.7 MV/m (3.4 MV/m) averaged 
over the external length of the resonator. Using a synchronous phase 
of phi = -20° gives a maximum effective voltage of 0.35/sup s/MV 
(0.7 MV). The resonators are stacked in modules of four with one 
external quadrupole doublet. The total effective voltage of this first 
test section of the Heidelberg postaccelerator under construction is 3 
MV C-W (6 MV df. 0.25) providing ion energies up to 6 MeV/ 
nucleon at mass A=40. The postaccelerator will be integrated into 
the existing experimental area. Beam matching to the longitudinal 
acceptance of the postaccelerator is done by a separate spiral resona- 
tor as rebuncher. The high quality of the tandem beam with respect 
to longitudinal and transverse phase space is maintained in the 
designed postaccelerator. 


4816 Stony Brook superconducting heavy-ion booster project. 
Noe, J.W. (State Univ. of New York, Stony Brook); Paul, P.; 
Sprouse, G.D.; Dick, G.J.; Mercereau, J.E. IEEE Trans. Nucl. Sci.; 
NS-24: No. 3, 1144-1146(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A superconducting LINAC to be injected with heavy-ion 
beams from the Stony Brook FN tandem is described. The basic 
LINAC elements are lead-plated copper split-loop resonators operat- 
ed at a frequency of 150 MHz and a temperature of 4.2 K. With the 
anticipated effective accelerating gradient of 3.0 MV/m, the booster 
will provide an energy gain of 20 MeV per charge for (Q=19) 5®Ni 
ions, and have a useful mass range of A= 16 to about A=100. The 
linac structure consists of compact independent cryostat modules 
separated by room temperature quadrupole doublets, each module 
containing four (8 =0.055) or three (8 =0.10) independently phased 
resonators. The tandem beam is bunched at the 16th subharmonic 
(pulse spacing 107 nsec) to facilitate lifetime and flight time measure- 
ments. A post-tandem rebuncher system compresses these bunches 
into less than +-6° around the -20° mean phase of the LINAC. 
Existing room geometry dictates charge selection after the first as 
well as the second stripping. A B=0.055 prototype cavity has 
already been operated with beam and successfully stabilized to +- 
0.1° in phase with a computer-controlled RF feedback system. A 
prototype module of 4 such cavities in a common cryostat is present- 
ly under construction. 


4817 Operation experiences with the test section of a supercon- 
ducting heavy ion post accelerator. Hochschild, G. (Univ., Karlsruhe, 
Ger.); Piosczyk, B.; Vetter, J.E.; Ingwersen H.; Jaeschke, E.; 
Repnow, R.; Schwarz, H.; Walcher, T. ZEEE Trans. Nucl. Sci.; NS- 
24: No. 3, 1150-1152(Jun 1977). 
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From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The 0.5 MV test section of a superconducting heavy ion post 
accelerator built at Karlsruhe was operated for 1000 h at the beam 
line of the MP tandem at Heidelberg. Prototype tests carried out 
under realistic conditions now ensure the basis for the detailed 
design of a full scale accelerator. The performance tests reported 
here include 500 h of high field operation and 40 h of beam 
acceleration time. Poor vacuum conditions were found to increase 
electron emission in the superconducting resonators. The surface 

roperties however could be restored by a single oxipolishing step. 
—~— loss during long term operation was simulated by direct ion 
irradiation at the operating temperature and at 300 K. A total dose of 
up to 2 x 10'* Ni-ions per cm? (average value over 12 cm?) was 
found to have no influence on the superconducting surface proper- 
ties. The cooling system and the rf control system were found to 
operate satisfactory. The required field stability was reliably ob- 
tained. 


4818 Munich heavy ion post accelerator. Nolte, E.; Geschonke, 
G.; Berdermann, K.; Oberschmid, R.; Zierl, R.; Feil, M.; Jahnke, A.; 
Morinaga, H. (Univ., Munich). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 
1153-1155(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The post accelerator in the Munich MP-tandem laboratory is 
a linear radio-frequency accelerator of the Interdigital-H-structure 
(TH). This structure has a particular high shunt impedance for 
particle velocities in the range 0.05 < B < 0.10c. In this velocity 
range the effective shunt impedance is empirically well described by 
Z/sub eff/=13(+-1)M0Q./m.8/sub -0.84/. The drift tube configura- 
tion is changeable in order to adjust the structure to the different 
particle velocities of the ion beams from the tandem accelerator. The 
eigenfrequency of different configurations varies between 55 and 80 
MHz. With an applied rf-power of 50 kW in continuous operation it 
is possible, to increase the energy of the ion beam by a factor of 1.5 
to 2. Acceleration tests were performed with a-particles from a 
radioactive **‘Am a-source. The a-particles were accelerated with 
50 kW rf-power from 4.1 MeV to 14.9 MeV. A beam of **S ions 
from the tandem with charge state 14+ was accelerated from 100 
MeV to 160 MeV with an applied rf-power of 40 kW. 


4819 Status of the VICKSI heavy ion accelerator. VICKSI 
Collaboration. (Hahn-Meitner-Institut fuer Kernforschung, Berlin). 
IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1159-1161(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The combination of a Van de Graaff ‘njector and a separated 
magnet cyclotron VICKSI for heavy ions is nearing completion. All 
subsystems are functioning, most of them at specifications. Final 
assembly and debugging are going on now. In a first trial a beam has 
been injected into the first cyclotron orbit. 


4820 New Van de Graaff terminal for VICKSI. Arndt, P.; 
Bertschat, H.; Jenter, W.; Mahnke, H.E. (Hahn-Meitner-Institut fuer 
Kernforschung, Berlin). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1162- 
1164(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A heavy-ion terminal for the CN-Van de Graaff as the 
injector of the VICKSI accelerator combination was developed and 
tested. Beams of all kinds of ion species with the mass numbers of up 
to about 40 and charge states of 1*, 2°, and 3* will be produced and 
transported, properly matched, to the acceleration tube of the Van 
de Graaff; average beam currents out of the Van de Graaff are 
anticipated to rate up to 20 pA. 


4821 Transmission measurements for heavy ion beams through 
the Rochester MP Tandem. Lund, T.S. (Univ. of Rochester, NY); 
Clover, M.R.; Gove, H.E. JEEE Trans. Nucl. Sci.; NS-24: No. 3, 
1174-1175(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The transmission efficiency for heavy ions through the MP 
Tandem Van de Graaff at the University of Rochester was measured 
for '*O, *?S, **Ni, and '*7Au at terminal voltages of 8 MV, 10 MV, 
and 10.5 MV using gas stripping and high-speed cryogenic terminal 
pumping. For oxygen the transmission was close to 100%; for '*7Au 
the transmission over the range of terminal voltage 8 to 10 MV was 
between 25 and 50%. No significant beam loading was measured 
when 4 pA of '*’ Au were injected, and there was no indication of a 
current limit at this intensity level. A comparison of the data with 
theoretical charge state distributions shows that multiple scattering 
losses in the terminal were not significant and that the vacuum in the 
high energy acceleration tubes was adequate. 


4822 JINR U-400 isochronous heavy ion cyclotron. Markov, 
B.N. (Joint Inst. for Nuclear Research, Dubna, USSR). JEEE Trans. 
Nucl. Sci.; NS-24: No. 3, 1215-1217(Jun 1977). 
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From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The main data on the 4-meter i3ochronous cyclotron (the U- 
400) currently under construction at the Joint Institute for Nuclear 
Research at Dubna are presented. The accelerator is designed to 
produce intense heavy-ion beams with a maximum energy E = 725 
g?/A MeV and an intensity of 10'* to 10"! part/s in a wide range of 
elements through xenon (3 = A/g = 12). A brief description of the 
design features and parameters of the facility is given. 


4823 Accelerators for fusion: a panel discussion. Cole, F.T. 
IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1382-1384(Jun ~— 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A summary is given of an informal panel discussion on the use 
of accelerators for controlled thermonuclear fusion (CTR). Each 
panel member gave a presentation of his ideas. There was then 
discussion among the panel and, at the end, a period for questions 
from the audience. 


4824 Lattice of the SPS. Wilson, E.J.N. (CERN, Geneva). 
IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1458-1460(Jun “Ga 
From Particle accelerator conference; Chicago, IL, USA (16 


Mar 2 

After reviewing many alternatives, the SPS design team 
selected a FODO separated function lattice for the SPS. Periodicity 
and Q were chosen bearing in mind cost of construction, space for 
major accelerator components, extraction and the provision of ade- 
quate beam acceptance in spite of the influence of non-linear stop- 
bands. 


4825 Initial operation of KEK Accelerator. Nishikawa, T. (Na- 
tional Lab. for High Energy Physics, Ibaraki, Japan). JEEE Trans. 
Nucl. Sci.; NS-24: No. 3, 1499-1504(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A brief description is given about the initial operation of the 
KEK Accelerator, which has yielded its design specification since a 
year ago. Through extensive machine studies, the accelerator 
achieved a peak energy of 12 GeV and a peak intensity more than 5 
x 10" ppp. Some related problems met are discussed with respect to 
the distinct features of the accelerator construction. 


4826 Indiana University Cyclotron Facility: the first year of 
operation. Pollock, R.E. (Indiana Univ., Bloomington). JEEE Trans. 
Nucl. Sci.; NS-24: No. 3, 1505-1508(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A progress report on the Indiana University Cyclotron Facili- 
ty in its first year of operation is presented. Research productivity in 
the period was substantial, with approximately 225 shifts of beam 
delivered to some 30 experiments. Nearly half the use was by user 
groups from outside Indiana University. The versatility of the 
I.U.C.F, accelerator system was evident from the delivery of 20 
proton energies in the range 35 to 164 MeV, 6 energies of ®Li 
between 55 and 100 MeV, and also deuteron, alpha and ‘Li beams. 
Beam quality was good and scattering spectra with overall energy 
resolution of 0.05% fwhm at 135 MeV were obtained. Intensities on 
target began at a few nano-amperes and had risen to some hundreds 
of nano-amperes by the end of the year. Reliability was satisfactory 
with unscheduled downtime beginning at about 30% of scheduled 
operation and falling to below 20% by year end. 


4827 Attainment of 500-GeV beam in the Fermilab Synchrotron. 
Turkot, F. (Fermi National Accelerator Lab., Batavia, IL). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1512-1514(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A successful experiment to accelerate a proton beam to 500 
GeV in the Fermilab synchrotron is described. 


4828 Reliability and maintenance analysis of the CERN PS 
booster. Nassibian, G.; Reich, K.H. (CERN, Geneva). JEEE Trans. 
Nucl. Sci.; NS-24: No. 3, 1551-1553(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

The PS Booster Synchrotron (PSB) is a complex accelerator 
with four superposed rings and substantial additional equipment for 
beam splitting and recombination. Doubts were expressed at the time 
of project authorization as to its likely operational reliability. For 
1975 and 1976, the average down time was 3.2% (at least one ring 
off) or 1.5% (all four rings off). The items analyzed are: operational 
record, design features, maintenance, spare parts policy, operating 
temperature, effects of thunderstorms, fault diagnostics, sole of oper- 
ations staff and action by experts. 


4829 ___ KEK fast cycling booster. Arakita, Y.; Ebihara, K.; Ezura, 
E. (National Lab. for High Energy Physics, Ibaraki, Japan). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1554-1556(Jun 1977). 
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From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

The KEK GeV Proton Synchrotron aims at an intensity as 
high as 10'° protons/pulse. For instance, a combination of a 50 MeV 
linac and 8 to 10 GeV separated function type synchrotron with 
reasonable aperture planned in the early stage of designing gives the 
space charge limit of 1.8 x 10'* protons/pulse. By inserting a 500 
MeV booster synchrotron and replacing with a 20 MeV linac, the 
incoherent space charge limit of the main synchrotron is raised to 2.0 
x 1035 protons/pulse. The 500 MeV booster is a fast-cycling com- 
bined-function type AG synchrotron with a repetition rate of 20 Hz. 
The mean radius of the booster is 6 m, which corresponds to one 
ninth of the main ring. Nine beam pulses from the booster every two 
seconds are stacked into the main ring longitudinally. Synchroniza- 
tion between the rf accelerating systems of the booster and the main 
ring requires the transition energy of the booster as far as possible 
from the ejection energy of the booster. Several candidates for the 
lattice structure of the booster synchrotron were studied, and triplet 
lattice of FDFO was chosen from the view point of the high 
transition energy. 


4830 Acceleration and stacking of deuterons in the CERN PS 
and ISR. Asboe-Hansen, P.; Barbalat, O.; Boussard, D.; Boutheon, 
M.; Gareyte, J.; Haseroth, H.; Jamsek, J.; Myers, S. (CERN, 
Geneva). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1557-1560(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

Deuteron acceleration in the CERN 50 MeV Linac was tried 
13 years ago, followed by programmed acceleration in the CPS up 
to about 100 MeV. The construction of a new proton Linac injector 
prompted studies to investigate the feasibility of using the old Linac 
to supply other particles to the CPS. As part of this study program, 
deuteron acceleration in the CPS was tried again. The tests were 
immediately successful in that deuterons could readily be acceler- 
ated, transferred and stacked in the ISR where several runs of pd 
and dd collisions were scheduled in 1976. On one occasion alpha 
particles were also successfully accelerated in the CPS to 40 GeV. 


4831 Operational experience with SLAC’s beam containment 
electronics. Constant, T.N.; Crook, K.; Heggie, D. (Stanford Univ., 
CA). IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1583-1586(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

Considerable operating experience has been accumulated at 
SLAC with an extensive electronic system for the containment of 
high power accelerated beams. Average beam power at SLAC can 
approach 900 kilowatts with the potential for burning through beam 
stoppers, protection collimators, and other power absorbers within a 
few seconds. Fast, reliable, and redundant electronic monitoring 
circuits have been employed to provide some of the safeguards 
necessary for minimizing the risk to personnel. The electronic sys- 
tems are described, and the design philosophy and operating experi- 
ence are discussed. 


4832 High power accelerators for spallation breeders of fissile 
material, Fraser, J.S. (Atomic Energy of Canada Ltd., Chalk River). 
IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1611-1614(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

The accelerator requirements for an economic spallation 
breeder system are reviewed. An intermediate energy, high mean 
current proton linear accelerator is the preferred choice. Present 
designs of drift tube and coupled cavity structures can be adapted to 
100% duty factor operation. From recent work on meson factory 
and synchrotron injector linacs it appears likely that beam spill can 
be reduced to acceptable levels. For economy the emphasis is on the 
efficient production of radiofrequency power, most of which must 
be delivered to the accelerated beam. Some trends in current devel- 
opment are outlined. 


4833 Improvements to the beam properties of the TRIUMF 
cyclotron. Craddock, M.K. (Univ. of British Columbia Vancouver); 
Blackmore, E.W.; Dutto, G.; Kost, C.J.; Mackenzie, G.H.; Schmor, 
P. IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1615-1617(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

The behavior of the internal H~ and external proton beams 
was considerably improved during the past year. Better steering near 
the center has resulted in the internal vertical emittance being 
reduced to 17 mm-mrad, while the external beam emittances are 
now 37 mm-mrad vertically and 37 mm-mrad horizontally, for 90% 
of the beam. Digitization of probe data together with computer- 
aided trim coil tuning has enabled the beam to be centered vertically 
to within +-6 mm; this has been important in simplifying the 
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simultaneous extraction of two beams at independently variable 
energies (183 to 520 MeV) and intensities (split-ratios from 1/1 to 1/ 
5000). Beam losses in the cyclotron are <20%; direct evidence is 
presented for gas and electromagnetic stripping, and also for a loss of 
a few percent by resonant processes. New techniques were devel- 
oped to measure the phase and enabled the phase excursions (A sin 
phi) to be reduced from +-0.7 to <+-0.2 below 400 MeV. At high 
energies the phase excursions reach +-0.4, as anticipated from the 
magnetic field survey. However, a method is proposed by which 
separated turns could still be achieved and the energy spread re- 
duced to 0.1 MeV, just as in a perfectly isochronous field. 


4834 SIN accelerator, operational experience and improvement 
programs. Joho, W.; Olivo, M.; Stammbach, T.; Willax, H. (Swiss 
Inst. for Nuclear Research, Villigen). JEEE Trans. Nucl. Sci.; NS-24: 
No. 3, 1618-1621(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

The SIN meson facility, in operation since 1974, consists of a 
590 MeV ring cyclotron for protons and a 72 MeV injector cyclo- 
tron. The average beam current on target is presently about 50 pA, 
the peak being 112 yA. Extraction efficiency, once considered a 
severe handicap for cyclotrons, is now 99.6 to 99.9% for the ring 
cyclotron and about 90% for the injector. Many improvements in 
both accelerators allow single turn extraction in the ring cyclotron. 
The present current limit is given by the injector, while the ring 
itself could accept now a 600 pA beam, with 2 to 4 mA as an 
ultimate limit. Some muon experiments require a pulsed beam with 
on-off times in the order of the lifetime of the muon. First trials with 
beam pulse frequencies of 200 and 400 kHz and a 50% duty cycle 
have been successful. 


4835 Experiment Pustarex for collective acceleration of heavy 
ions in electron rings. Andelfinger, C.; Buchelt, E.; Dommaschk, W. 
(Max-Planck-Institut fuer Plasmaphysik, Garching, Ger.). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1622-1624(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

The Pustarex experiment is designed to demonstrate the possi- 
bility of collective acceleration of highly charged heavy ions in 
electron rings to a few MeV/amu in an acceleration length of about 
1 m. It employs mainly static magnetic fields, such as must be 
applied in a practical electron ring accelerator. Only for the com- 
pression phase and the transport of the ring to the accelerator does 
the experiment take advantage of fast pulsed fields. Near the end of 
compression the electron ring can be doped with ions by passing it 
through a cluster beam. Between compression and acceleration the 
ring can be held in a static mirror field, the so-called ‘“Wartesaal”’ 
(waiting room), where the heavy ions can be ionized by the ring 
electrons to high charge states. As the accelerating radial component 
of the magnetic field is limited to a few 10~‘ of the guiding axial field 
the coils had to be built with high accuracy. A few results of pre- 
experiments and magnetic field measurements are reported. The 
actual status of the experiment is described including the electron 
beam system and the vacuum technology. 


4836 Controlled collective field propagation for ion acceleration 
using a slow wave structure. Boyer, C.N.; Destler, W.W.; Kim, H. 
(Univ. of Maryland, College Park). JEEE Trans. Nucl. Sci.; NS-24: 
No. 3, 1625-1627(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

Acceleration of ions by intense relativistic electron beams in a 
vacuum was investigated using the injector of the Maryland ERA 
project. Proton energies above 16 MeV and proton beam currents 
above 10 kA were obtained. Carbon ions hav. been accelerated to 
energies above 20 MeV using the same facility. The propagation of 
the beam in the accelerating region was investigated, and the effects 
of different conducting boundaries studied. A helical slow wave 
structure to contro] the propagation of the collective acceleration 


field is proposed, and preliminary experimental considerations are 
presented. 


4837 Autoaccelerator: a generator for producing a high energy 
intense relativistic electron beam by the autoacceleration process. 
Burton, J.K.; Conte, D.; Friedman, M.; O'Connell, T.; Shipman, J. 
(Naval Research Lab., Washington, DC). JEEE Trans. Nucl. Sci.; 
NS-24: No. 3, 1628-1630(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

The technology for producing an intense relativistic electron 
beam with particle energies of less than 10 MeV is higly developed 
and has been discussed extensively in the literature. Methods of 
generating intense electron beams with particle energies exceeding 
10 MeV are linked with solving complex physics, enginneering and 
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financial problems. A potentially simple and inexpensive approach 
for generating such a high kinetic energy electron beam is to use 
autoacceleration processes on a lower voltage beam. The autoacce- 
leration processes are the result of the mutual interaction between 
the electron beam and passive structures which are inserted in a 
conventional drift tube. This interaction leads to the redistribution of 
energy within the beam such that the majority of the electrons 
transfer their energy to a small portion of the beam. Possible 
processes for autoacceleration were discussed as early as 1971 espe- 
cially in the Russian literature. Experiments showed the feasibility of 
autoacceleration and the problems facing these mechanisms. 


4838 Reconstructed CERN 600 MeV synchro-cyclotron. Allar- 
dyce, B.W.; Beger, H.; Galiana, R.; Giannini, R.; Michaelis, E.G.; 
Talas, S. (CERN, Geneva). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 
1631-1633(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

The CERN 600 MeV synchrocyclotron was reconstructed 
during 1973/74 by introducing a hooded arc ion-source, a rotary 
condenser designed to raise the Dee-voltage and pulse repetition rate 
and an extraction channel using a current-bearing septum. The 
rebuilt accelerator has been in operation since January 1975. Beam 
characteristics and recent performance data are presented and results 
of the acceleration of *He** are briefly described. 


4839 Operation status of the Nevis Synchrocyclotron. Storm, 
D.W.; Au, Y.; Cohen, R.C. (Columbia Univ., New York). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1634-1636(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

The Nevis Synchrocyclotron (S.C.) has been running on a 
fairly regular basis since October, with peak beam intensity of 2.2 
pA. It had also run from late January through mid-April 1976. The 
current operating status of the accelerator is reported, and new 
developments of the past year are outlined. 


4840 Transient operation of electron linacs. Gallagher, WJ. 
(Systems, Science, and Software, Hayward, CA). JEEE Trans. Nucl. 
Sci.; NS-24: No. 3, 1640-1641(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

Recent demands for very high current, short pulse operation 
of electron linacs has necessitated design changes to achieve this 
mode of operation with acceptable results. An analysis of transient 
Operation is presented including energy spectrum, joules/pulse sta- 
bility, limitations and electron-optical requirements. Some experi- 
mental results achieved are described. 


4841 Linear collective effect acceleration in the presence of a 
strong axial magnetic field. Straw, D.C.; Miller, R.B. (Air Force 
Weapons Lab., Kirtland AFB, NM). JEEE Trans. Nucl. Sci.; NS-24: 
No. 3, 1645-1647(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

In experimental investigations injecting an intense, relativistic 
electron beam into low pressure neutral gases, collective ion accel- 
eration was observed to occur even in the presence of an applied 
axial magnetic field. In these studies using a 2 MeV, 15 kA, 50 nsec 
electron beam, collectively accelerated protons and deuterons were 
detected with or without the applied field although yields were 
diminished two orders of magnitude with an external field of 7.8 kG. 
It is suggested that formation and collapse of a deep, potential well 
(virtual cathode) is responsible for the acceleration, and application 
of the magnetic field just renders the potential well “one-sided.” 


4842 Some parameters on an electron accelerator powered by a 
laser beam. Scarlat, F.; Argesanu, M. (Inst. of Atomic Physics, 
me IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1651-1652(Jun 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

An estimation of the following parameters of an electron 
linear accelerator powered by a laser beam is presented: intensity of 
the axially symmetric electric field used for acceleration, electron 
kinetic energy and their dependence on the laser power. 


4843 Developments at TRIUMF. Dutto, G.; Beveridge, J.L.; 
Blackmore, E.W. (Univ. of British Columbia, Vancouver). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1653-1655(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

The TRIUMF H°~ cyclotron has been operating with 80% 
availability over the last year. Two proton beams are extracted 
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simultaneously with energies which may be varied independently 
between 183 and 520 MeV, while the ratio of their intensities may be 
adjusted from unity to 1/5000. Beam intensities up to 10 pA are 
being scheduled for regular operation, and 50 4A were achieved 
during tests. The intensity of the +-78% polarized beam from the 
“Lamb shift’ ion source is 30 nA (extracted). The external beams 
have an energy spread of 1.5 MeV and emittances of approximately 
3m mm-mrad; the microscopic and macroscopic duty factors are 
11% (5/43 nsec) and 100%, respectively. The secondary beam lines 
operational include a muon channel, a slow and stopping pion line 
and a biomedical w~ line. Monokinetic fast neutrons, 40-70% polar- 
ized, are also available from a liquid deuterium target. It is planned 
to increase the extracted beam current in stages to 100 A by the 
end of 1977. Work is also progressing on additional beam lines, a 180 
kW beam dump and thermal neutron source, a medium resolution 
proton spectrometer, and adding third harmonic flat-topping to the 
rf to reduce the energy spread to 0.1 MeV. 


4844 Recent results of the University of Maryland research 
program on collective ion accelerators. Destler, W.W.; Hudgings, 
D.W.; Kim, H.; Reiser, M.; Rhee, M.J.; Striffler, C.D.; Zorn, G.T. 
(Univ. of Maryland, College Park). JEEE Trans. Nucl. Sci.; NS-24: 
No. 3, 1656-1658(Jun 1977). 

From Particle accelerator conference; Chicago, Illincis, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

Two collective ion acceleration schemes are being studied at 
the University of Maryland: (a) the electron ring method (ERA) and 
(b) collective acceleration with linear beams. In the ERA, a hollow, 
axially moving (8 /sub z/ approximately 0.2) electron beam is 
formed by the cusp method. This beam is to be stopped for ion 
loading by resistive wall interaction and a fast magnetic mirror 
system. The rings are then accelerated by the magnetic expansion 
method over a distance of 1.4 m. During stopping experiments with 
resistive walls, a rapid growth of the radial beam width was ob- 
served which led to severe particle loss. This effect is attributed to 
radial off-centering in the cusp, mismatch in the equilibrium radius 
due to self fields, and the negative mass instability. It can be 
suppressed by the use of cusp correction coils, proper boundaries 
and Landau damping with scattering foils. In the linear-beam experi- 
ment, proton beams of 16 MeV energy, peak currents of 10 kA, pulse 
length of 3 ns, focused to 1 cm diameter were obtained. Slow-wave 
structures to increase the ion energy are studied. 


4845 Electrostatic collective ion acceleration in the evacuated 
drift tube geometry. Hoeberling, R.F.; Miller, R.B.; Straw, D.C.; 
Payton, D.N. III. (Air Force Weapons Lab., Kirtland AFB, NM). 
IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1662-1664(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

Ion acceleration in the evacuated drift tube geometry was 
experimentally studied to establish the acceleration mechanism. The 
ion energy spectrum was determined by mass spectroscopy, time of 
flight, and nuclear activation techniques. The primary results are 
that the peak ion energy, epsilon /sub i/, can be written as epsilon / 
sub i/ less than or equal to 3Z epsilon /sub e/ where Z is the charge 
state of the ion, and epsilon /sub e/ is the beam electron kinetic 
energy. Also, the ion acceleration event occurs when the electron 
beam current I exceeds the space charge limiting current, I /sub 1/. 


4846 CESR: an electron positron colliding beam facility at 
Cornell. Tigner, M. (Cornell Univ., Ithaca, NY). JEEE Trans. Nucl. 
Sci.; NS-24: No. 3, 1849-1853(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A proposal to modify the Cornell 12 GeV electron synchro- 
tron facility to produce colliding beams of electrons and positrons 
was submitted to the National Science Foundation in May 1975. 
Subsequently, approval for design and prototype work was given 
and funding for the project is being requested by the NSF. The goal 
is to complete this facility modification by October 1979. The status 
of the design and prototype work is described. 


4847 Atom smashers: fifty years preview of an exhibit on the 
history of high energy accelerators. Forman, P. (Smithsonian Institu- 
tion, Washington, DC). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1896- 
1899(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

In the latter part of this year an exhibit treating the historical 
development of high energy particle accelerators and detectors wii] 
open in Washington, DC, at the National Museum of History and 
Technology of the Smithsonian Institution. Filling 8000 square feet 
with historical hardware, the exhibit, which will continue for several 
years, is the product of a collaboration between ERDA and the 
Smithsonian, with essential contributions from several ERDA- 
funded accelerator laboratories. A discussion is given of the exhibit's 
displays and floorplan. 
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4848 VBA. Lederman, L.M. (Columbia Univ., New York). 
IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1903-1908(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A discussion is given of a serious and perhaps controversial 
subject: world cooperation to build a Very Big Accelerator com- 
plex. Arguments for and against a world accelerator laboratory are 
considered, and solutions to various problems are suggested. 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


REFER ALSO TO CITATION(S) 4972 


4849 Transport of intense ion beams. Lambertson, G.; Laslett, 
L.J.; Smith, I. (Univ. of California, Berkeley). JEEE Trans. Nucl. 
Sci.; NS-24: No. 3, 993-995(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The possibility of using intense bursts of heavy ions to initiate 
an inertially confined fusion reaction has stimulated interest in the 
transport of intense unneutralized heavy ion beams by quadrupole or 
solenoid systems. This problem is examined in some detail, using 
numerical integration of the coupled envelope equations for the 
quadrupole case. The general relations which emerge are used to 
develop examples of high energy transport systems and as a basis for 
discussing the limitations imposed by a transport system on achiev- 
able intensities for initial acceleration. 


4850 Generation and focusing of intense ion beams for pellet 
fusion. Reiser, M. (Univ. of Maryland, College Park). JEEE Trans. 
Nucl. Sci.; NS-24: No. 3, 1009-1011(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The current limits of magnetic focusing systems are examined 
and approximate formulas for long solenoids and periodic channels 
with short lenses (solenoids and quadrupole doublets) are derived. 
The characteristics and limitations of conventional sources, pulsed 
ion diodes, and collective-field accelerators for the generation of 
intense, energetic ion beams are compared. Use of a collective-ion 
accelerator with debuncher is suggested as injector into an induction 
accelerator. 


4851 More preperties of miga orbits. Channon, S.R. (Fusion 
Energy Corp., Princeton, NJ). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 
1020-1021(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A continuing investigation is being made of the properties of 
high momentum, single particle orbits in an azimuthally symmetric 
“mirror” magnetic field. Results have been obtained in several areas. 
Calculations are given leading to a Hill's equation describing stable 
perturbations on midplane orbits in a field dominated as to shape by 
its quadratic terms. The results of some numerical tests are also 
presented, indicating that the equation may be of useful accuracy 
over an interesting range of parameters. 


4852 Longitudinal and transverse space charge limitations on 
transport of maximum power beams. Khoe, T.K.; Martin, R.L. (Ar- 
gonne National Lab., IL). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 
1025-1027(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The maximum transportable beam power is a critical issue in 
selecting the most favorable approach to generating ignition pulses 
for inertial fusion with high energy accelerators. Maschke and 
Courant have put forward expressions for the limits on transport 
power for quadrupole and solenoidal channels. Included in a more 
general way is the self consistent effect of space charge defocusing 
on the power limit. The results show that no limits on transmitted 
power exist in principal. In general, quadrupole transport magnets 
appear superior to solenoids except for transport of very low energy 
and highly charged particles. Longitudinal space charge effects are 
very significant for transport of intense beams. 


4853 Multi-cavity prebunching systems. Gallagher, W.J. (Sys- 
tems, Science, and Software, Hayward, CA). JEEE Trans. Nucl. Sci.; 
NS-24: No. 3, 1096-1097(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The theory of multi-cavity klystrons is briefly reviewed (as 
being equivalent to the proposed problem). The difficult aspect of 
the solution is that a broad band solution is antithetical to an 
arrangement which causes nearly all electrons to arrive at the 
“catcher cavity” (or final plane) at the same time. A spatial Fourier 
analysis solution is discussed, which constitutes an acceptable com- 
promise. 
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4854 Magnetic field calculations for the proposed superconduct- 
ing cyclotron at the University of Milan. Acerbi, E.; Bellomo, G.; 
Castiglioni, M.; De Martinis, C.; Fabrici, E. (Univ., Milan). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1168-1170(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Some of the field properties for the proposed superconduct- 
ing cyclotron at the University of Milan are reported. A number of 
different geometries, both for the main coils and the polar sectors, 
were tested, leading to a choice which seems to meet substantially all 
machine requirements in spite of possible uncertainties on the calcu- 
lations. On one hand the present configuration shows comfortable 
margins with respect to beam dynamics properties. On the other it is 
expected that a thorough check will be possible with the forthcom- 
ing operation of a 1:6 scale model. 


4855 Bunch lengthening and microwave instability. Sacherer, 
F.J. (CERN, Geneva). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1393- 
1395(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A single-bunch instability that leads to blow-up of bunch area 
and microwave signals (100 MHz to 3 GHz) has been observed in 
the PS and the ISR. A similar instability may cause bunch lengthen- 
ing in electron storage rings. Attempts to explain this as a high- 
frequency coasting-beam instability require e-folding rates faster 
than a synchrotron period, and wavelengths shorter than a bunch 
length. In this case, the usual Keil-Schnell coasting-beam criterion is 
used, but with local values of bunch current and momentum spread, 
as suggested by Boussard. This yields Vertical bar Z/n Vertical bar 
= 13 © for the ISR, and values about five to ten times larger for the 
PS. The restrictions mentioned above, however, are not fulfilled 
near threshold, or for frequencies as low as 100 MHz. A direct 
approach, without coasting-beam approximations, is presented. The 
basic idea is that the usual bunched-beam modes, dipole, quadrupole, 
sextupole, etc., become unstable at intensities sufficiently high for 
their coherent frequencies to cross. If Z(Omega) is known, the 
frequency shifts can be computed, and surprisingly, one finds thresh- 
olds near the coasting beam values, but with fewer assumptions. The 
lowest thresholds occur for wakefields that decay in about a bunch 
length. In general, lowering Q-values does not help, since the 
threshold depends on the area under the resonance curve. For very 
rapidly decaying wakes, the bunch is stable, in agreement with a 
conjecture of Hereward. Only one wavelength along the bunch is 
sufficient for instability. 


4856 Theory and performance of the longitudinal active damping 
system for the CERN PS booster. Pedersen, F.; Sacherer, F. (CERN, 
Geneva). IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1396-1398(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Longitudinal instabilities have long been troublesome in the 
Booster. They are described by the coupled-bunch mode number n 
= 0 to 4 for five bunches, and by the within-bunch mode number m 
= 1 for c‘pole, m = 2 for quadrupole, m = 3 for sextupole, and so 
on. The normal beam control system damps the rigid-bunch oscilla- 
tion (m = 1) when all five bunches move together (n = 0). The new 
feedback system damps the other coupled-bunch modes n = 1 to 4 
for the three lowest orders, m = 1 to 3. With the damping system 
off, one can display the evolution of any mode along the cycle, 
which helps in locating coupling impedances that cause instability. 
One can also excite the various modes and measure the amplitude- 
phase response (knockout applied to a bunched beam). This gives the 
frequency spread within the bunch, the coherent frequent shifts, plus 
the usual stability diagram in the U--V plane. 


4857 Longitudinal phenomena in the CERN SPS. Boussard, D.; 
Dome, G.; Linnecar, T.; Millich, A. (CERN, Geneva). JEEE Trans. 
Nucl. Sci.; NS-24: No. 3, 1399-1401(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

After almost one year of operation two kinds of problems 
dominate the longitudinal behavior of the SPS beam. At high energy 
longitudinal coupled bunch instabilities occur. They are driven by 
the rf cavity impedance both on its fundamental and high-order 
passbands. Present cures include damping the high-order modes of 
the cavities, Landau damping techniques and feedback systems. At 
the injection energy a debunching-rebunching procedure is per- 
formed in order to change from the 9.5 MHz rf frequency of the 
injector to the 200 MHz of the SPS. Debunched beam instabilities 
driven by the cavity and vacuum chamber impedances (up to the 
GHz region) at present limit the rf capture efficiency. 


4858 Structure resonances in proton linear accelerators. Bark- 
hudaryan, A.V.; Koshkarev, D.G. (Inst. of Theoretical and Experi- 
mental Physics, Moscow). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 
1411-1413(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 
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In high-current proton linear accelerators aimed for studying 
the mean energy particle physics (meson factories) the particle losses 
during the acceleration process must be very small because of the 
radiation safety. The particle losses in linear accelerators are exam- 
ined analytically. These losses are mainly due to small random 
perturbations of the focusing channel e!ements slowly increasing the 
transverse oscillation amplitude. The particle losses can be also 
considerably contributed by the regular perturbations of focusing 
forces with the frequency multiple to that of the focusing structure. 


4859 Potential and field produced by a uniform or non-uniform 
elliptical beam inside a confocal elliptic vacuum chamber. Regenstreif, 
E. (Univ., Rennes, France). JEEE 7rans. Nucl. Sci.; NS-24: No. 3, 
1443-1445(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The potential produced by an isolated beam of elliptic cross- 
section seems to have been considered first by L.C. Teng. Image 
effects of line charges in elliptic vacuum chambers were introduced 
into accelerator theory by L. J. Laslett. Various approximate solu- 
tions for elliptic beams of finite cross-section coasting inside an 
elliptic vacuum chamber were subsequently proposed by P. Lapos- 
tolle and C. Bovet. A rigorous expression is derived for the potential 
produced by an elliptic beam inside an elliptic vacuum chamber, 
provided the beam envelope and the vacuum chamber can be 
assimilated to confocal ellipses. 


4860 Bench measurements of the energy loss of a stored beam to 
vacuum components. Peters, J. (Deutsches Elektronen-Synchrotron, 
Hamburg). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1446-1448(Jun 
1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Since 1975 measurements of higher order mode losses have 
been carried out at DESY. The method uses short current pulses (2 
Sigma = 100 psec) on a thin coaxial wire to simulate a relativistic 
particle bunch. Changes in the bunch shape allow the determination 
of energy losses due to higher mode excitation. Measurements on 
simple cavity structures agree well with calculations. Results for a 
large variety of vacuum structures in the PETRA storage ring are 
given including structures, the losses of which can no longer be 
easily calculated. For these structures the results of the measure- 
ments described here are the only source of information for improve- 
ments. 


4861 Movable steel trim rods and the orbit dynamics of the 
Chalk River superconducting heavy ion cyclotron. Heighway, E.A. 
(Atomic Energy of Canada Ltd., Chalk River). JEEE Trans. Nucl. 
Sci.; NS-24: No. 3, 1479-1481(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Trim rods rather than trim coils were chosen to isochronize 
the magnetic field. These provide good isochronism, and the toler- 
ances associated with the rods are acceptable. For low specific- 
energy high-mass ions, regions where v/sub r/ approaches unity 
were studied in detail. The rods can readily remove unwanted error 
field components. 


4862 Non linear fields in the SPS and their compensation. 
Cornacchia, M.; Lauckner, R.; Mills, W.; Stiening, R.; von Holtey, 
G.; Wilson, E.J.N. (CERN, Geneva). JEEE Trans. Nucl. Sci.; NS-24: 
No. 3, 1482-1484(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Tight tolerances were placed upon non-linearities in the SPS 
magnet system and sextupoles installed to adjust the chromaticity of 
the machine. These sextupoles together with octupoles and active 
damping were used to adjust the SPS beam dynamics and to damp 
and suppress both multibunch and single bunch transverse instabil- 
ities up to 10'* protons per pulse. 


4863 Bunch lengthening due to potential well distortion from 
cylindrical cavities with beam ports. Bane, K.L.F.; Wilson, P.B. 
(Stanford Univ., CA). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1485- 
1486(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The effect on bunch shape of potential well distortion arising 
from the interaction between a bunched beam and cylindrical cav- 
ities without beam ports has been computed previously. In addition 
to the fact that the effect of beam apertures is not taken into account, 
these computations are subject to the further restriction that both the 
cavity height (gap length) and the bunch length must be less than 
one-half the cavity radius. The effect on bunch shape of potential 
well distortion from cavities having beam port apertures and a radius 
comparable to the gap length is considered. 


4864 Single bunch beam loading on the SLAC three-kilometer 
accelerator. Koontz, R.F.; Loew, G.A.; Miller, R.H.; Wilson, P.B. 
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(Stanford Univ., CA). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1493- 
1495(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Since the report on single bunch beam loading experiments at 
SLAC at the 1975 Particle Accelerator Conference, it has been 
possible to obtain a much better understanding and agreement of 
theoretical and experimental results related to this problem. These 
improvements have been made possible by two developments: the 
generation of a "wake-field” function for the SLAC 3-km slow-wave 
structure and the use of this function to calculate single bunch 
energy spectra. The wake-field function which gives the time decay 
of the fields generated by the ge of a delta-function beam was 
derived by summing all the TM cylindrically symmetrical modes of 
an equivalent accelerator cavity. By multiplying this wake-field 
function by a measured bunch density function and integrating along 
the bunch, it is possible to calculate the energy of each electron in 
the bunch. This in turn enables one to predict the energy spectrum 
for any given phase angle of the bunch with respect to the crest of 
the rf accelerating wave. Agreement between these calculations and 
experimental measurements is very a These results are presented 
and the possible sources of some of the remaining discrepancies are 
discussed. 


4865 Effects of depolarizing resonances on a circulating beam of 
polarized protons during acceleration or storage in a synchrotron. 
Cho, Y. (Argonne National Lab., IL); Martin, R.L.; Parker, E.F.; 
Potts, C.W.; Ratner, L.G.; Gareyte, J.; Johnson, C.; Lefevre, P.; 
Moehl, D.; Krisch, A.D. JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1509- 
1511(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A series of experiments were conducted with the polarized 
proton beam of the Zero Gradient Synchrotron (ZGS) at Argonne 
National Laboratory in order to: (1) study the feasibility of adiabati- 
cally crossing intrinsic depolarizing resonances as an alternative to 
the fast tune-shift crossing presently used; (2) determine the amount 
of depolarization due to imperfection resonances which may be more 
important in alternating-gradient machines than in the ZGS; and (3) 
determine whether polarized protons can be stored for times long 
enough to allow polarized colliding beam experiments. The results 
of these experiments are presented. 


4866 Pulse to pulse modulation of the CERN PS complex. 
Potier, J.P. (CERN, Geneva). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 
1518-1520(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The CERN PS complex (CPS) comprises three accelerators 
in series: the 50 MeV Linac, the 800 MeV Booster (PSB) and the 28 
GeV main synchrotron (PS). Since the beginning of May 1976 this 
complex has delivered beams to three main users: the 400 GeV SPS, 
the 30 GeV ISR and the 25 GeV PS experimental areas. 


4867 Beam lifetime in the initial operation of KEK main ring. 
Ando, A.; Araki, A.; Endo, K.; Igarashi, T.; Kasuga, T.; Kihara, M. 
(National Lab. for High Energy Physics, Ibaraki, Japan). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1530-1532(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

In the initial operation of the main ring of KEK PS, efforts 
were made to improve the beam life and to reduce the emittance of 
the booster beam and the injection error using correction lenses. The 
transmission of 30% at 0.5 sec after injection was obtained. The 
performance of the main ring is described with respect to the beam 
life, and problems to be solved are discussed. 


4868 Radial damping by octupole for ZGS beam. Cho, Y.; 
Rauchas, A.; Wright, A. (Argonne National Lab., IL). JEEE Trans. 
Nucl. Sci.; NS-24: No. 3, 1563-1564(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

Landau damping by the octupolar tune spread is used to 
prevent the radial blowup of the beam during the acceleration cycle. 
The octupole field is produced by a set of pole face windings in the 
ring magnets. The strength of the octupole field, which is controlled 
by the Zero Gradient Synchrotron (ZGS) programmer, is set to give 
a tune profile of v/sub x/ = 0.83 + 0.008 x a?, where a is the radial 
coordinate of the aperture in unit of cm. The radial damper feedback 
system, which has been operating for some years, was replaced by 
this octupole, and the radial stability is remarkably improved by the 
new system. 


4869 Observation and suppression of radial beam blowup in the 
Maryland ERA. Destler, W.W.; Hudgings, D.W.; Rhee, M.J. (Univ. 
of Maryland, College Park). IEEE Trans. Nucl. Sci.; NS-24: No. 3, 
1642-1644(Jun 1977). 
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From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

In the Maryland ERA, a rotating electron ring beam is 
produced by passing a nonrotating hollow beam through a narrow 
magnetic cusp. As the beam progresses in the acceleration region 
downstream of the cusp transition, a fast growth in the radial 
thickness of thz beam is observed, resulting in rapid loss of the beam 
to the conducting boundaries. The effect of different conducting 
boundary configurations on the radial growth of the beam was 
measured using magnetic probes and time-resolved and time-inte- 
grated photographs of the beam cross section. Measurements of the 
microwave radiation produced by the beam as it propagates in the 
downstream region indicate that a substantial fraction of the total 
beam power is converted into radiation. This radiation is attributed 
to the negative mass instability and coupled into the TE and TM 
waveguide modes of the downstream drift chamber. When the beam 
is passed through a 6.4 mg-cm~? titanium foil located at the anode 
plane, microwave radiated power is reduced by a factor of 100 and 
the radial blowup of the beam is suppressed. 


4870 Collective ion acceleration in a traveling virtual cathode. 
Miller, R.B.; Faehl, R.J.; Genoni, T.C.; Proctor, W.A. (Air Force 
Weapons Lab., Kirtland AFB, NM). JEEE Trans. Nucl. Sci.; NS-24: 
No. 3, 1648-1650(Jun 1977). 

From Particle accelerator conference; Chicago, TIllinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

A general class of collective acceleration schemes which rely 
on the controlled motion of a virtual cathode created in an intense 
relativistic electron beam are described. Preliminary numerical simu- 
lation results are presented for a specific scheme which does not 
depend on neutralization of the electron beam space charge. In 
particular, the position of virtual cathode formation appears to be 
adequately described by relatively simple equations. Also, electron 
beam turbulence due to a two-stream instability is shown to be 
substantially decreased by using a hollow beam and decreasing the 
external magnetic field strength. 


4871 Collective ion acceleration and power balance in intense 
electron beams in neutral gas. Ecker, B.; Putnam, S. (Physics Interna- 
tional Co., San Leandro, CA). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 
1665-1667(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

The documented collective acceleration of background gas 
ions by intense electron beams has achieved proton-to-electron 
energy ratios above 15, corresponding to 14 MeV protons, and is 
characterized by equal ion and beam front velocities. In order to 
guide experiments aimed at scaling to higher particle energies, it has 
been important to adequately understand the physics controlling the 
beam front velocity, B/sub f/c, which is experimentally found to be 
considerably less than the injected electron velocity. New proton 
collective acceleration data are presented that disagree with the 
space-charge-limited B/sub f/ models, but are in accord with a 
power balance 8/sub f/ model that emphasizes the beam electron 
energy losses connected with self-magnetic field generation. Inde- 
pendent measurements are also presented that qualitatively confirm 
the predicted electron energy loss and its variation with experimen- 
tal parameters. 


4872 Magnetic compression and electrostatic reflection of very 
high v/y electron beams. Phelps, D.A.; Clark, R.W.; Korn, P. 
(Maxwell Labs., Inc., San Diego, CA). JEEE Trans. Nucl. Sci.; NS- 
24: No. 3, 1668-1670(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

High current sub-ohm electron-ion diodes are produced in the 
highly converging fringe fields at one end of a magnetic solenoid. 
With these diodes, the magnetic compression of a very high v/y 
electron beam is investigated with and without the formation of a 
virtual cathode at the peak magnetic field. The magnetically focused 
beam transmission efficiency, area compression, and fluence gain are 
documented for up to 10:1 mirror ratios. When a virtual cathode is 
formed at the mirror peak, efficient electron beam reflexing is 
induced - thereby increasing the effective fluence through thin foils 
by a factor of six (or twice the optimum gain with conventional 
magnetic compression). Up to 3MJ/g deposition in 0.1 mil copper 
foil is deduced from this data. 


4873 Storage device for relativistic electrons consisting of a 
phase-free cavity resonator and two magnetic mirrors. Schott, W.; 
Zinner, H.; Daniel, H. (Univ., Munich). JEEE Trans. Nucl. Sci.; NS- 
24: No. 3, 1671-1673(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-7703 13—. 
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By means of a rectangular phase-free cavity resonator which 
is operated in the TE 101-mode, relatively small energy losses of 
electrons which occupy a large phase area are compensated. As an 
application a device is discussed which can be used to produce and 
store a large current of relativistic electrons. 


4874 Simple Q-measurement of KEK proton synchrotron. Muto, 
K.; Igarashi, Z.; Shibata, S. (National Lab. for High Energy Physics, 
Ibaraki, Japan). ZEEE Trans. Nucl. Sci.; NS-24: No. 3, 1818-1820(Jun 
1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A simple informative method for Q-measurement was devel- 
oped. The method is essentially a Fourier analysis using a transient 
recorder and minicomputers. The word “simple” refers to the elec- 
tronic circuit, but the computer program is also not very complicat- 
ed. The revolution frequency of bunched protons is used as a 
“clock,” so the method is free from recalibration or elimination of 
revolution frequency. It was possible to measure Q-values even in 
the case that the betatron oscillation was very rapidly damped. 


4875 Phase space cooling and anti pp colliding beams of Fermi- 
lab. Gray, E.R. (Fermi National Accelerator Lab., Batavia, IL); 
Johnson, D.E.; Huson, F.R. JEEE Trans. Nucl. Sci.; NS-24: No. 3, 
1854-1856(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

It has recently been suggested that the present high energy 
synchrotrons at CERN and Fermilab could be operated as anti pp 
storage rings with a center-of-mass energy of some 800 GeV. The 
Fermilab Energy Doubler/Saver, in addition, would be quite suit- 
able as a high performance storage ring, producing collisions at 2 
TeV in the center-of-mass. In order to achieve useful luminosity it is 
necessary to: (1) collect antiprotons from approximately 80 GeV 
protons colliding on a stationary target; (2) cool the phase space of 
the initially diffuse anti p's; and (3) accumulate the cooled anti p's 
over cycles. One method of phase space cooling, that of electron 
cooling, has recently been demonstrated. In order to adapt this 
technique to antiproton cooling, one faces the problem that phase 
space compression with electrons works efficiently only at nonrelati- 
vistic energies, while the greatest majority of anti p’s are produced 
fast in the laboratory system. The region between the optimum 
production and cooling energies for antiprotons may be covered by 
the introduction of a deceleration stage between the production of 
anti p’s and the subsequent electron cooling. A design was developed 
to use the rapid cycling Fermilab booster to decelerate anti p’s to 
200 MeV where electron cooling and stacking could be performed in 
a modest cooling ring which could be housed in the booster tunnel. 


4876 Beam—beam effect simulation for a modest colliding-beam 
experiment at Fermilab. Ruggiero, A.G. (Fermi National Accelerator 
Lab., Batavia, IL). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1893- 
1895(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

It has been proposed to get the Fermilab main ring to collide 
with a small proton storage ring in one of the six straight sections. 
Proton-proton colliding beam experiments would be carried out 
parasitically during the main ring ordinary acceleration cycle so that 
the beam could also be extracted and used in the fixed target 
experimental area. The performance parameters are given. This 
hybrid operation of the main ring caused some concerns about the 
deterioration and the survival of the main proton beam because of 
the very large beam-beam tune shift. Numerical simulations were 
performed of the motion of the main ring protons. Since the number 
of revolutions is relatively small, an entire cycle of acceleration 
could also be simulated. The results: surprisingly, the main ring beam 
can tolerate quite a large tune-shift with little deterioration, provided 
a few precautions are taken for both beams handling. 


4877 Theory for the fast blowup of particle bunches in accelera- 
tors. Messerschmid, E.; Month, M. (Brookhaven National Lab., 
Upton, N.Y. (USA)). Nucl. Instrum. Methods; 141: No. 1, 1-20(15 
Feb 1977). 

A theory for the fast longitudinal blowup of individual 
bunches (the microwave instability) is given. The predictions of this 
theory are consistent with experimental observations of the behavior 
of bunched proton beams. A numerical simulation is used to test the 
theory. Very good agreement is obtained. It is remarked that since 
the development of the instability is on a time scale where electrons 
and protons are equivalent, the theory should be applicable to the 
bur ch lengthening phenomenon in electron storage rings. 


4878 Device for the production of charged-particle beams. 
Rusch, T.W.; Sievers, J.A. (to Minnesota Mining and Mfg. Co., St. 
Paul (USA)). German(FRG) Patent 2,608,958/A/. 14 Oct 1976. 31p. 
(In German). 

Moving downstream from the ion (or electron) source, this 
device consists of an extractor plate whose opening corresponds to 
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the focal point of a set of accelerating electrodes that form an 
electrostatic lens, thus producing a parallel beam of charged parti- 
cles. Such a parallel beam has been found particularly suited for 
subsequent focussing by a succession of two electrostatic lenses, 
before emerging from the device. This results in an intense beam, of 
small cross-sectional area, which can be fired on surfaces whose 
composition will be determined by analysing the resultant radiation. 


AUXILIARIES AND COMPONENTS 
REFER ALSO TO CITATION(S) 4685, 5050 


4879 (N—77-19775) PDP-15 to Industrial-14 interface at the 
Lewis Research Center's cyclotron. Kebberly, F.R.; Leonard, R.F. 
(National Aeronautics and Space Administration, Cleveland, Ohio 
(USA). Lewis Research Center). Mar 1977. 21p. (NASA-TM-X— 
73604; E—9077). NTIS PC A02/MF AOI1. 

An interface (hardware and software) was built which per- 
mits the loading, monitoring, and control of a digital equipment 
industrial-14/30 programmable controller by a PDP-15 computer. 
The interface utilizes the serial mode for data transfer to and from 
the controller, so that the required hardware is essentially that of a 
teletype unit except for the speed of transmission. Software de- 
scribed here permits the user to load binary paper tape, read or load 
individual controller memory locations, and if desired turn control- 
ler outputs on and off directly from the computer. 


4880 Tuning the beam shaping section of the LAMPF Biomedi- 
cal Channel. Paciotti, M.A.; Bradbury, J.N.; Hutson, R.L.; Knapp, 
E.A.; Rivera, O.M. (Los Alamos Scientific Lab., NM). JEEE Trans. 
Nucl. Sci.; NS-24: No. 3, 1058-1060(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The Biomedical Channel at LAMPF is used for radiotherapy 
with negative pi mesons. Results of the tuning of the first section of 
the channel were previously reported. The transport properties of 
the beam-shaping section of the channel are discussed. Large emit- 
tance beams produced by the first section are matched to specific 
Output requirements by tuning the last five quadrupole magnets 
using a combination of measurements and calculations. 


4881 Suppression of multipactoring in superconducting cavities. 
Padamsee, H.; Banner, M.; Tigner, M. (Cornell Univ., Ithaca, NY). 
IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1101-1103(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Future application of superconducting cavities to accelerators 
for high energy physics will probably require cavities designed for 
the uhf region. Experience has shown that vacuum electronic phe- 
nomena, particularly multipactoring, play an important role in limit- 
ing performance of cavities in this frequency domain. A report is 
given of work aimed at the suppression of multipactoring by deposi- 
tion of superficial films on superconducting surfaces. 


4882 Cascade cyclotron magnet. Inoue, M.; Miura, I.; Shimizu, 
A. (Osaka Univ.). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1104- 
1106(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A brief study of a separated-sector cyclotron was made. The 
total weight of a cascade system of the separated-sector cyclotrons is 
reduced when the beam is accelerated up to a half of the final energy 
with the injector cyclotron. Such a large injector system has also 
some unique features other than its weight. 


4883 Application of a spiral resonator for bunching picosecond 
heavy-ion pulses. Ingwersen, H.; Kolb, B.; Ihmels, G.; Jaeschke, E.; 
Repnow, R.; Walcher, T. (Max-Planck-Institut fuer Kernphysik, 
Heidelberg). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1107-1108(Jun 
1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A normal conducting spiral resonator (design Bo = (vo/c) = 
0.06) with a maximum effective voltage of 0.33 MV at 20 kW c-w 
input power was used to bunch 156 MeV °*Ni and 96 MeV 22S ions. 
For an injected dc beam of **S'** of 96 MeV, a pulse width of At/ 
sub FWHM/ = 70ps was measured behind a drift length of 3.4 m. 
Phase locked to the 6.78/13.56 MHz nanosecond beam pulsing 
system of the MP tandem, pulse widths in the range of 200ps were 
obtained. In this case the pulse spacing is 147.5 ns with a background 
to pulse ratio of about 10°°. This spiral resonator is a standard 
section of the Heidelberg postaccelerator. It will also be used to 
match the pulsed heavy-ion beam to the postaccelerator over the 
whole mass range of interest A = 12 to 80. Furthermore it is 
installed in a normal beam line for heavy-ion time-of-flight experi- 
ments allowing a mass resolution of A less than 1 for relatively 
heavy reaction products. 
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4884 Model magnet for the proposed superconducting cyclotron 
at the University of Milan. Acerbi, E.; Bellomo, G.; Birattari, C.; 
Castiglioni, M.; De Martinis, C.; Fabrici, E.; Grillo, L.; Resmini, F. 
(Univ., Milan). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1109-1111(un 
1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A project for a superconducting cyclotron for heavy ions has 
been under study for a couple of years at the Cyclotron Laboratory 
of the University of Milan. The machine is conceived as a booster 
for a 16 MV Tandem to be installed at the Laboratories of Legnaro 
(Padua) of the Italian National Institute for Nuclear Physics (INFN). 
The K design value is approximately 540, thus allowing maximum 
energies between approximately 55 MeV/nucleon and approximate- 
ly 14 MeV/nucleon for light and heavy ions respectively. Pole 
diameter is 1.8 m and maximum average field should be around 41 
Kgauss, to be obtained by a total of 6.5 x 10° Aturns in the 
superconducting coils. At present a three spiral sector polar configu- 
ration is envisaged, with a 7 cm hill gap and 70 cm valley gap. Three 
dees, in the valleys, should provide a peak accelerating voltage of 
100 kV, allowing a 3rd or 9th harmonic operation. While funding for 
the machine is still under discussion, a program centered upon the 
construction of a superconducting model magnet and a full scale rf 
model was started in 1976. The design features of the model magnet, 
whose construction is now completed, are reported. 


4885 Polishing procedure for high surface electric fields in 
superconducting lead resonators. Dick, G.J.; Delayen, J.R.; Yen, H.C. 
(California Inst. of Tech., Pasadena). JEEE Trans. Nucl. Sci.; NS-24: 
No. 3, 1130-1132(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A chemical polishing procedure was developed which allows 
fields of 20 to 30 MV/m to be routinely achieved at the surfaces of 
superconducting resonators constructed of lead-plated copper. This 
has made possible the construction of lead plated resonators with 
accelerating fields equivalent to those achieved with niobium, since 
the performance of these resonators is limited by electric field 
breakdown. The polish itself is based on a weak acidic solution of 
hydrogen peroxide and EDTA, a chelating agent. Other polishes 
have not proven suitable for the thin (5 to 10) lead layer because of 
their very high polishing rates. The present procedure, however, 
gives good polishing action even at rates as slow as 5u/min. Details 
of the procedure as well as comparative electric field breakdown 
data are presented. 


4886 Status report on Stanford's superconducting heavy ion 
linac project. Sokolowski, J.S.; Ceperley, P.H.; Samuel, M.; Birk, M.; 
Glavish, H.F.; Hanna, S.S. (Stanford Univ., CA). JEEE Trans. Nucl. 
Sci.; NS-24: No. 3, 1141-1143(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Two superconducting niobium reentrant cavities resonating at 
430 MHz were phase locked to within +-0.05 rad. A quarter- 
wavelength resonator, operated at 215 MHz to chop the ion beam at 
the frequency of the accelerating cavities, was built and tested. Beam 
chops of less than 185 ps fwhm were obtained from a continuous 2 
MeV protron beam. A double cavity structure, having the same 
separation between cavities and the same design details as planned 
for a many-cavity accelerator section, was constructed. An assembly 
of two such double cavities, with associated tuners and electronics 
for each of the four cavities, is currently under test. 


4887 Superconducting accelerator structures for medium energy 
protons. Mittag, K. (Univ., Karlsruhe, Ger.). JEEE Trans. Nucl. Sci.; 
NS-24: No. 3, 1156-1158(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Superconducting Alvarez structures operating at about 720 
MHz could be used to accelerate protons between about 5 and 150 
MeV. The energy range from about 20 to 800 MeV could be 
covered by 720 MHz superconducting Slotted Iris structures. Nio- 
bium structures of each type were built. The Alvarez I (AI) and the 
Slotted Iris (SI) were designed to study high field performance only. 
Alvarez II is to be used also in the beam line of the prototype 
superconducting proton linear accelerator under construction at 
Karlsruhe. 


4888 Provision of electrical power throughout the stack of the 
nuclear structure facility tandem at Daresbury Laboratory. Yeomans, 
D.K. (Science Research Council, Daresbury, Eng.). JEEE Trans. 
Nucl. Sci.; NS-24: No. 3, 1171-1173(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The provision of electrical power to supply magnets, beam 
optical elements, and vacuum pumps distributed throughout the 
stack of the NSF 30 MV tandem is not trivial because of the very 
high potentials at which these components are located and the high 
power demanded. The most practical way to solve this problem is to 
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transfer power mechanically, generating the electrical power by 
means of alternators at the positions required. The mechanical 
system described consists of an insulating power shaft arrangement 
capable of transmitting up to 60 kW rotating at 1500 rpm. The 
general development of the system is described from its early origin, 
some three years ago, to the final design to be used on the NSF 
tandem. Three main topics are discussed: the research and develop- 
ment carried out on the electrical and mechanical properties of 
suitable materials, the detailed design analysis conducted, and the 
prototype and model test concluded to verify the performance and 
reliability of the design. 


4889 Digital data telemetry system for terminal to ground com- 
munication in a 10 MV Van de Graaff. Horrabin, C.W. (Science 
Research Council, Daresbury, Eng.). JEEE Trans. Nucl. Sci.; NS-24: 
No. 3, 1179-1181(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The telemetry installation which has functioned reliably 
within a single ended Van de Graaff for many hundreds of hours and 
withstood the effects of numerous breakdowns at terminal voltages 
in the range 8 to 10 MV is described. 


4890 Status of the Fermilab Energy Doubler/Saver project. 
Livdahl, P.V. (Fermi National Accelerator Lab., Batavia, IL). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1218-1221(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The possibility of building a ring of superconducting magnets 
was considered very early in the design of the Fermilab main 
accelerator. It was concluded that the technology of superconduct- 
ing magnets was not at that time, sufficiently advanced. Therefore, 
the main ring was designed and built with conventional magnets. 
However, space was left in the main-ring tunnel for a future ring of 
superconducting magnets. The Energy Doubler/Saver (ED/S) was 
initiated in 1972 as a project to build a ring of superconducting 
magnets with the objective of dramatically increasing the research 
potential of the Fermilab accelerators. This was to be accomplished 
at a moderate cost and in such a manner as to make possible a 
significant saving of electrical energy. A description is given of the 
evolution of this program as well as a status report of the ED/S 
research and development program. 


4891 Refrigeration technology for superconductors. Strobridge, 
T.R.; Voth, R.O. (National Bureau of Standards, Boulder, CO). 
IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1222-1226(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

In three general subdivisions, discussions are given of the 
helium refrigerator contracts in the past several years, the current 
refrigerator development projects, and the maximum practical effi- 
ciency obtainable today. 


4892 Superconducting coil manufacturing method for low cur- 
rent dc beam line magnets. Satti, J.A. (Fermi National Accelerator 
Lab., Batavia, IL). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1251- 
1253(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A method of manufacturing superconducting multipole coils 
for 40 to 50 kG dc beam line magnets with low current is described. 
Small coils were built and tested successfully to short sample charac- 
teristics. The coils did not train after the first cooldown. The coils 
are porous and well cooled to cope with mechanical instability and 
energy deposited in the coil from the beam particles. The coils are 
wound with insulated strand cable. The cable is shaped rectangularly 
for winding simplicity and good tolerances. After the coil is wound, 
the insulated strands are electrically connected in series. This re- 
duces the operating current and, most important, improves the coil 
quench propagation due to heat conduction of one strand adjacent to 
the other. A well distributed quench allows the magnet energy to 
distribute more uniformly to the copper in the superconductor wire, 
giving self-protected coils. A one-meter long, 43 kG, 6-inch bore 
tube superconducting dipole is now being fabricated. The porous 
coil design and coil winding methods are discussed. 


4893 Design of superconducting high energy beam line dipole- 
magnetostatics. Snowdon, S.C. (Fermi National Accelerator Lab., 
Batavia, IL). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1257- 1259(Jun 
1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Three relatively distinct designs of superconducting beam line 
dipoles have evolved at Fermilab. Two follow from Energy Dou- 
bler/Saver considerations and one from POPAE considerations. 
Suitable end arrangements are placed on each coil to eliminate the 
field rise in the end conductors. An adjustment of the conductor 
locations within the body of the magnet then permits the elimination 
of sextupole and decapole terms in the longitudinally integrated 


PARTICLE ACCELERATORS 509 


magnetic field. The three designs being presently pursued are pre- 
sented. 


4894 Prototype multipole magnets for the KEK main ring. 
Ando, A.; Araki, A.; Kihara, M. (National Lab. for High Energy 
Physics, Ibaraki, Japan). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1266- 
1268(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Two types of multipole magnets were made and tested. They 
can generate multipole fields up to fourth order, both normal and 
skew, at the same time by one magnet. One has a twelve pole 
configuration, that is, a dodecapole magnet, the other is a “cos nO” 
magnet. They have an aperture of 160 mm in diameter and a 150 mm 
long core. The shape and the number of poles, and the number of 
coils were determined by the demand of the uniformity of multipole 
fields which was investigated numerically using the computer pro- 
gram LINDA. Multipole components of the magnets were analyzed 
by the rotating coils and a spectrum analyzer. The results well agree 
with numerical calculations. 


4895 Football coil: a device to produce absolute minimum mag- 
netic field and an isochronous cyclotron for heavy ions. Szu, H.H. 
(National Research Lab., Washington, DC). JEEE Trans. Nucl. Sci.; 
NS-24: No. 3, 1272-1278(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

An electric solenoid is considered which consists of several 
discrete, circular and superconducting wires. The size of each loop 
varies from one to several meters in the radius. Furthermore, if such 
a solenoid is made into a football shape by squeezing the ends 
symmetrically, it is referred to here as a football! coil. A discussion is 
given of the theory of synergic focusing; phase stability and univer- 
sal orbit; application and computer simulation; and ion self-fields and 
self-focusing. An isochronous cyclotron was designed using the 
superconducted football coil and van resonators with flare height. It 
can accelerate various species of heavy ions; the heavier the rest 
mass of an ion, the better the present scheme will be. 


4896 Piggy-back power supplies for magnet systems. Gano, J.J. 
(Massachusetts Inst. of Tech., Middleton). JEEE Trans. Nucl. Sci.; 
NS-24: No. 3, 1279-1281(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

In accelerator facilities, particularly beam switchyards, it is 
common to have two or more related magnets which require nearly 
the same dc current. Presently the magnets are energized from 
separate sources, or from a single current-regulated source, with the 
magnets connected in series, and current-sink shunts across one or 
more of the magnets to obtain the difference. Advantages are 
discussed of economy, efficiency, reliability, and flexibility which 
accrue if auxiliary power supplies are used to trim the currents by 
the addition of more current to one or more magnets. 


4897 Vacuum system for the KEK proton synchrotron. Horiko- 
shi, G.; Satoh, K.; Mizuno, H.; Kubo, T.; Watanabe, H. (National 
Lab. for High Energy Physics, Ibaraki, Japan). JEEE Trans. Nucl. 
Sci.; NS-24: No. 3, 1290-1292(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The construction and characteristic points of the vacuum 
system of KEK 12 GeV proton synchrotron are reported. The 
whole system is divided into three parts, i.e., for the injector and the 
beam transportation line to the booster, for the booster and transpor- 
tation line to the main ring, and for the main ring. Of these, only the 
last two vacuum systems are reported. In the design and construc- 
tion, many new attempts were made, and some of them are reported. 
The designed value of the average pressures in the booster and in the 
main ring are 4 x 10-* Pa and 1 x 10~* Pa respectively. These values 
correspond to the beam lives of 300 ms (in the booster) and 10 s (in 
the main ring), for a beam with injection energies of 20 MeV and 500 
MeV respectively. Actually, the average pressures of 6 x 10~5 Pa in 
the booster and 3 x 10~° Pa in the main ring are accomplished, which 
are much less than the designed value. 


4898 Flicker suppressor by thyristor. Masuda, M.; Matsumoto, 
S.; Shintomi, T. (National Lab. for High Energy Physics, Ibaraki, 
Japan). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1306-1308(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

One of the difficulties which are encountered by direct con- 
nection of the accelerator to the utilities is the effect of pulsed 
reactive power on the utilities with respect to the customer’s inter- 
ference and the system stability. To suppress the voltage flickers 
caused by the pulsed reactive power, several types of machines have 
been investigated, namely capacitor banks with thyristor switches, 
series capacitors, saturable reactor and reactor with thyristors. 
Among these, the reactor with thyristors was employed in KEK 
accelerator with respect to performance, maintenance, technical 
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feasibility and economical point. The actual operation of reactive 
power control by ignition angle of thyristor was satisfactory. The 
swing of 14 MVAr reactive power was stabilized within +-5% and 
the voltage flicker was suppressed from 3% to 0.5% which is 
enough less than the permissible value suggested by the electrical 
company. The harmonic current which is asociated with thyristor 
was absorbed to ac filters that also served as the reactive power 
compensator. 


4899 Operating experience with the HEUB superconducting 
dipoles. Robins, K.E.; Stenby, G.; MclInturff, A.D.; Dahl, P.F.; 
Schlafke, A.P.; Sondericker, J.H.; Kaugerts, J.; Brown, H.N.; Samp- 
son, W.B. (Brookhaven National Lab., Upton, NY). JEEE Trans. 
Nucl. Sci.; NS-24: No. 3, 1320-1322(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Four large aperture superconducting dipole magnets were 
installed in the High Energy Unseparated Beam at the Brookhaven 
AGS. This beam services the Multiparticle Spectrometer (MPS) 
facility. The upstream two magnets are mounted on a sliding base so 
that they can also be used as part of beam A3. These two magnets 
have been in use since the fall of 1976 and all four magnets were in 
operation by the end of that year. The magnet power supplies are 
computer controlled by the same system that operates the conven- 
tional beam line magnets. The operating experience with these 
magnets, their refrigeration system, and the associated instrumenta- 
tion are summarized. 


4900 Modulated fast bump for the CPS continuous transfer. 
Fiander, D.C.; Grier, D.; Metzmacher, K.D.; Pearce, P. (CERN, 
Geneva). IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1340-1342(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The CERN SPS receives beam from the CPS by the continu- 
ous transfer process. An outline is given of the role of a modulated 
fast bump in this process, and the magnets and pulse generators 
which produce it are described. Particular attention is given to the 
high voltage staircase pulse generator which determines the degree 
of modulation of the bump. Operating experience since the start of 
SPS commissioning is reported. 


4901 Design and magnetic measurements of the new magnets for 
the Saclay Proton Synchrotron. Penicaud, J.P. (Saturne, Saclay, 
France). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1346-1348(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The design of the dipoles and quadrupoles for the magnetic 
circuit of the SATURNE II new synchrotron was theoretically 
studied with bidimensional programs Magnet and Poisson. The main 
features of these magnets are a large aperture, a short length, a high 
cycling rate, and curved dipoles (made from elementary glued 
blocks). The magnetic measurements are made by punctual and 
integral coils, which enable one to verify the quality of the magnets 
and also to adjust the geometry of the end of the poles of the 
quadrupoles. 


4902 New method to scale down an operation of a large accel- 
erator power supply. Shintomi, T.; Masuda, M.; Matsumoto, S. (Na- 
tional Lab. for High Energy Physics, Ibaraki, Japan). JEEE Trans. 
Nucl. Sci.; NS-24: No. 3, 1361-1363(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The pulse operation of an accelerator requires a large dynam- 
ic range of operation in a power supply. The demanded power at 
injection is only 0.2% of the full rating. This is conventionally 
obtained by changing ignition angles of thyristors; otherwise by 
switching a small number of unit supplies in a large number of which 
the total power supply is composed. The former case generates 
many ripples in the current. At the KEK accelerator, the main 
power supply is composed of three units, one of which is used for a 
new injection method. The new method combines a converter and 
an inverter. Two thyristor bridges have the same ratings, but the 
operation modes are opposite. The output voltages of such converter 
and inverter are mutually cancelled, and the resultant output voltage 
is equivalent to one which is scaled down by only the ignition angle. 
The operation of such system has shown good performance proper- 
ties with regard to power factor and ripples in the d.c. current. The 
new method saved d.c. filters and dynamic filters in KEK accelera- 
tor. 


4903 Penetration of the field of a bunched beam through a 
ceramic vacuum chamber with metallic coating. Piwinski, A. (Deut- 
sches Elektronen-Synchrotron, Hamburg). JEEE Trans. Nucl. Sci.; 
NS-24: No. 3, 1364-1366(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The penetration of the electromagnetic field of a bunched 
beam through a ceramic vacuum chamber with a metallic coating on 
the inside is investigated. It is shown that the field will only 
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penetrate the chamber if the thickness of the metallic coating is small 
as compared to the square of the skin depth in the metal, divided by 
the thickness of the ceramics. If, in addition, the chamber is sur- 
rounded by ferrite, as used in beam monitors, the field penetration is 
further reduced. The field outside of the chamber and the power 
losses in the metallic layer are calculated. It turns out that these 
losses can be larger by orders of magnitude than the losses in a pure 
metallic vacuum chamber. 


4904 Beam modulator for an electron linac. Rouse, G.; Sie- 
mann, R.; Tigner, M. (Cornell Univ., Ithaca, NY). JEEE Trans. 
Nucl. Sci.; NS-24: No. 3, 1473-1475(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A system was developed for modulating the beam of the 
Cornell Electron Storage Ring injection linac. It employs a sub- 
modulated, high frequency Lissajous raster of the electron beam on a 
collimator, followed by a subharmonic prebunching. In conjunction 
with a two amp electron gun, a variable pattern of single, one 
nanocoulomb, S-band bunches is produced. The Lissajous raster is 
generated by two orthogonal pairs of deflection plates attached to 
high frequency resonant coaxial lines. Submodulation of the raster is 
accomplished by a single pair of upstream deflection plates driven by 
a broad band miniature tetrode. Details of the design calculations, 
hardware, and performance are given. 


4905 rf acceleration in KEK booster. Kondoh, M.; Takeda, S.; 
Ezura, E.; Mizumachi, Y.; Nakanishi, H.; Ieiri, T.; Kudoh, K.; 
Ebihara, K.; Toda, M. (National Lab. for High Energy Physics, 
Ibaraki, Japan). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1533-1535(Jun 
1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The KEK booster synchrotron is a rapid-cycling machine 
with a repetition rate of 20 Hz. The rf system was designed for 
accelerating the proton beam injected at 20 MeV up to its final 
energy of 500 MeV. The booster succeeded in accelerating 8 x i0'° 
protons/pulse to the designed energy on Dec. 12, 1974. Since then 
the beam intensity was steadily increased to 5.7 x 10"! protons/pulse 
with adjustments and improvements of the machine components, 
especially of the rf system. An outline of the rf system and the 
present status of its operation are presented. Main parameters char- 
acterizing the rf system are listed, and accelerating parameters and 
the estimated beam characteristics are shown. 


4906 Better dynamic closed loop control of the PSB rf acceler- 
ating system. Gelato, G.; Magnani, L. (CERN, Geneva). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1536-1538(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The introduction of pulse-to-pulse modulation (PPM) in the 
Proton Synchrotron Booster (PSB) requires that a large number of 
settings be changed on a pulse-to-pulse basis, imposing a very heavy 
load on the control system and the operators. Many systems, origi- 
nally not designed for this type of operation, have to be modified 
either to accept new settings every cycle (values to be adjusted by 
the operators, switching to be performed by the control system), or 
to be self-adaptive, i.e., automatically adjusting to the required 
conditions. The second approach seems preferable, if feasible with- 
out excessive increase in complexity or decrease in reliability. In 
some cases it was actually possible to reduce the complexity and 
increase the reliability. The modifications in the beam control system 
are discussed. While reviewing the system's design, additional im- 
provements were found to be possible at moderate cost: they were 
also, or will be, introduced, and are mentioned accordingly. Mention 
is made also of a relatively simple method of longitudinal stabiliza- 
tion which has been tested at the PSB. 


4907 External proton beam lines and the splitter systems of the 
CERN SPS. Evans, L.; Hilaire, A.; Ijspeert, A.; de Raad, B.; Siegel, 
N.; Weisse, E. (CERN, Geneva). JEEE Trans. Nucl. Sci.; NS-24: No. 
3, 1571-1573(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

The exploitation of the CERN Super Proton Synchrotron 
(SPS) is based on two experimental areas, the West Area and the 
North Area. The West Area consists of the West Experimental Hall, 
fed by a slow ejected proton beam of 200 GeV/c maximum momen- 
tum and a Neutrino Facility which is fed by protons of 400 GeV/c. 
Several important detectors are installed in the West Area, the 
Omega spectrometer, the Big European Bubble Chamber (BEBC) 
and the heavy liquid bubble chamber Gargamelle. The North area 
has been built for physics at 400 GeV/c. At present it consists of two 
experimental halls, a large multipurpose hall (EHN1) and a smaller 
hall (EHN1) dedicated to muon physics. The protons are extracted 
from the SPS in two of the six long straight sections (LSS) and are 
transported from the underground machine through a system of 
tunnels to the external targets. The beam lines have a combined 
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length of approximately 2.7 km. Both the beam lines to the West and 
North Area contain beam splitting stations which divide the slow 
extracted proton beam into three branches. The beam line to the 
West Area also contains a swiichyard which can deflect the fast 
ejected proton beam either onto a target for an rf separated beam or 
into an underground cave where the production targets for the 
neutrino beams are placed. 


4908 Solution for remote handling in accelerator installations. 
Burgerjon, J.J. (Los Alamos Scientific Lab., NM); Ekberg, E.L.; 
Grisham, D.L.; Horne, R.A.; Meyer, R.E.; Flatau, C.R.; Wilson, 
K.B. JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1580-1582(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

A remote handling system, designed for LAMPF, and versa- 
tile enough to be used in a variety of situations found around particle 
accelerators is described. The system consists of a bilateral (force- 
reflecting) servo-manipulator installed on an articulated hydraulic 
boom. The boom also carries the necessary tools and observation 
devices. The whole slave unit can be moved by crane or truck to the 
area of operation. A control cable connects the slave unit with the 
control station, located at a safe distance in a trailer. Various stages 
of development as well as some operating experiences are discussed. 


4909 Operating experience with the polarized electron gun at 
SLAC, Alguard, M.J.; Baum, G.; Clendenin, J.E.; Hughes, V.W.; 
Lubell, M.S.; Miller, R.H.; Raith, W.; Schuler, K.P.; Sodja, J 
(Stanford Linear Accelerator Center, CA). JEEE Trans. Nucl. Sci.; 
NS-24: No. 3, 1603-1604(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

During the two years of operation of the SLAC Polarized 
Electron Gun (PEGGY), the electron intensity delivered to the 
target has increased from 7 x 10? e~/pulse to 1 x 10° e~/pulse. The 
polarization is 0.85 with no measurable degradation caused by accel- 
eration through the linear accelerator. The predominant cause of 
downtime is replenishment of lithium, which now averages 43 hours. 
The lifetime of a lithium load is about 175 hours. 


4910 Operational experience with the SPS computer control 
system. Beck, F.; Crowley-Milling, M.C.; Shering, G. (CERN, 
Geneva). IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1674-1676(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

The design of the SPS control system was described at this 
conference two years ago. In 1975 the control system was assembled 
from its component parts into a working whole. In 1976 it was used 
to commission the accelerator, culminating in the last few months of 
regular operation for physics experiments. All systems except the rf 
were commissioned from the Main Control Room using the comput- 
er system. Indeed so powerful were the facilities available that much 
less beam time for testing was required than was scheduled, this 
being to the ag profit of the installation program. The continuing 
requirement for the control system is of course to ensure the regular 
operation of the accelerator for experiments, and to provide suffi- 
cient flexibility to meet changing requirements, particularly for 
accelerator development. Some of the more significant aspects of the 
control system are examined. They are discussed in terms of their 
effect on the construction of the system, its use in the commissioning 
of the accelerator, and their effect on normal operation. Finally some 
performance statistics are given, together with an assessment of the 
overall! control system behavior. 


4911 Applications of microprocessors in upgrading of accelera- 
tor controls. Mallory, K.B. (Stanford Linear Accelerator Center, 
CA). IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1677-1680(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Experience at SLAC demonstrates that the criteria for selec- 
tion and use of microprocessors in modifying an existing control 
system may differ from the criteria that apply during installation of 
the control system of a new accelerator. Considerations such as cost 
of individual projects, progressive installation without disruption of 
operations and training of on-board personnel can outweigh ‘‘obvi- 
ous” goals such as standardization of hardware, uniformity of soft- 
ware, Or even a rigid specification of link protocols with the main 
computer system. 


4912 Monitoring high energy proton beams by narrow-band 
synchrotron radiaton. Coisson, R. (Univ. of Lecce, Italy). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1681-1682(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The possibility is considered of monitoring spatial distribution 
and energy of very high energy proton beams in storage rings (or 
synchrotrons) by the visible narrow-band synchrotron radiation they 
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should emit in transverse, static, spatially periodic magnetic fields. 
More than 10 visible photons per second per milliradian would be 
emitted by a 400 GeV, 6 A beam in a 5 meters long 300 Gauss field 
with a period of 13 cm. 


4913 Low-frequency klystron for accelerator applications. Tal- 
lerico, P.J. (Los Alamos Scientific Lab., NM). IEEE Trans. Nucl. 
Sci.; NS-24: No. 3, 1692-1694(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Recent advances in computer simulation of the electron-field 
interaction in the high-power klystron have resulted in major im- 
provements in klystron performance and a better agreement of 
calculated and measured characteristics. Designs for two klystrons 
to drive the four Alvarez sections of the LAMPF accelerator are 
presented. The output powers for the two klystrons are 0.5 and 3.0 
MW at 201 MHz. The length required for the '/2-MW klystron is 
only 3.25 m, and the 3-MW klystron requires 3.75 m due to the 
higher power collector. A brief description of the computer codes 
and logic used to achieve these designs is presented. Full-scale test 
cavities for the '/2-MW klystron were built, and the input cavity is 
being built to validate the fabrication procedures. The low-frequen- 
cy, high-power problems in klystron technology are discussed. Gen- 
eral scaling laws are derived to produce efficient, compact, narrow- 
band klystrons with peak output power in the megawatt range. As 
an example, the salient design features of a 3-MW, 100-MHz klystron 
are presented. A novel feature of this design is a cavity which is 
simultaneously excited at two frequencies. Use of such cavities could 
reduce construction costs and significantly improve the performance 
of low-frequency klystrons, which should make them more attrac- 
tive as components in future heavy ion accelerators. 


4914 Electronics for the longitudinal active damping system of 
the CERN PS booster. Kriegbaum, B.; Pedersen, F. (CERN 
Geneva). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1695-1697(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Precisely tracking band-pass filters centered at the sixth and 
seventh harmonic of the revolution frequency are required. During 
the accelerating cycle of 0.6 sec, the frequency changes by a factor 
2.7. The resulting tracking problem is solved by active two-path 
filters, where the center frequency is governed by the frequency of a 
pair of sinusoidal signals in quadrature, which are generated from 
the accelerating rf frequency (fifth harmonic) by means of a phase- 
locked loop and a loop-controlled phase shifter. The phase change 
caused by the large frequency sweep (6 or 7 MHz) in conjunction 
with the delay in the feedback loop (cables, etc.) is compensated by a 
digital system, which computes the required phase advance from the 
value of the rf frequency and controls digitally the phase shift of the 
two-path filters. A low-frequency quadrature VCO is made to track 
the synchrotron frequency or harmonics hereof from analogue infor- 
mation about bending magnet field (momentum) and rf voltage. This 
quadrature pair ensures tracking of single sideband filters which 
permit each individual mode sideband to be examined throughout 
the cycle. A drive system can, by means of a similar VCO, generate 
any desired mode sideband, and thus excite any given mode. 


4915 Suppression of transverse instabilities by fast feedback in 
the Fermilab Booster. Ankenbrandt, C.; Higgins, E.F. Jr.; Johnson, 
R.P. (Fermi National Accelerator Lab., Batavia, IL). JEEE Trans. 
Nucl. Sci.; NS-24: No. 3, 1698-1700(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Systems to damp radial and vertical instabilities of individual 
rf bunches in the Fermilab Booster are being implemented. The 
positions of individual bunches are derived from stripline pickups. 
The position information is transmitted over a variable delay, amr':- 
fied, and applied to deflectors after one almost complete revolut 
6.25 horizontal and 6.75 vertical betatron wavelengths downstre. 1 
of the pickup. Motivation, system concepts, design considerations, 
and initial operating experience are described. 


4916 50kW-transmitter for the Munich heavy ion postaccelera- 
tor. Berdermann, K. (Technical Univ., Munich). JEEE Trans. Nucl. 
Sci.; NS-24: No. 3, 1701-1703(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The layout of the radio frequency system for a heavy ion 
linear accelerator with variable drift tube structure is described. The 
electrical and mechanical design of the power stage is shown in 
detail. 


4917 Improved reference cavity design for frequency tracking of 
rf accelerating structures, Hutcheon, R.M.; Metivier, P.J. (Atomic 
Energy of Canada Ltd., Chalk River). JEEE Trans. Nucl. Sci.; NS- 
24: No. 3, 1707-1709(Jun 1977). 


From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 
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A simple automatic frequency control system providing accu- 
rate frequency tracking was built. The system makes use of the 
tem ture difference between inlet and outlet accelerator coolant, 
establishing this difference between two regions of appropriately 
shaped reference cavities. Two re-entrant 3 GHz cavities were used 
to frequency lock a 1.8 MW magnetron to a 1.6 m long standing 
wave pulsed electron accelerator. Tests show that for a 30°C change 
in input water temperature and/or a variation of average power 
between 0.02 and 2.0 kW, the desired frequency tracking is obtained. 


4918 Design and operation of the rf-system for the VICKSI 
cyclotron. Susini, A.; Ahgren, R. (Instrument AB Scanditronix, 
+: ae IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1710-1712(Jun 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The two rf systems for the VICKSI cyclotron operate at 100 
kV dee voltage and over a frequency range of 10 to 20 MHz by 
means of movable shorts. Each cavity is a A/4 resonator inductively 
coupled to the power amplifier. A description is given of the design 
of the resonator, amplifier, and control system. The result of tests 
and experience of operating the system is reported. 


4919 rf system of SATURNE II. Fougeron, C.; Guidee, P.; 
N’Guyen, K.C. (Saturne, Saclay, France). JEEE Trans. Nucl. Sci.; 
NS-24: No. 3, 1713-1715(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

For the different beams acceleration (protons, deuterons, 
alpha, heavy ions and polarized particles) the Saturne II radio- 
frequency must supply 18 kV peak voltage, in the range from 0.83 
MHz to 8.25 MHz for the 3rd harmonic, and with a highest ramp 
velocity of 70 MHz/sec. After the acceleration time, the rf system 
must be used to drive the beam during the extraction process and for 
the internal energy spread adiabatic decrease. That means a 80% 
duty cycle possibility. 


4920 Engineering design of buncher sections. Gallagher, W.J. 
(Systems, Science, and Software, Hayward, CA). JEEE Trans. Nucl. 
Sci.; NS-24: No. 3, 1716-1718(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Having obtained acceptable particle trajectories for specified 
schedules of electric field intensity and phase velocity in the buncher 
waveguide, the designer is confronted with the problem of providing 
a structure exhibiting these properties. The method of procedure is a 
step-by-step process based upon experimentally obtained properties 
of the periodic structure used. An example of the procedure is 
presented with a discussion of beam loading effects. 


4921 Beam lines controls systems for SATURNE II. Hamel, 
J.L.; Matichard, G. (Saturne, Saclay, France). IEEE Trans. Nucl. 
Sci.; NS-24: No. 3, 1722-1724(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Computer control around SATURNE II deals with two 
distinct systems: one affects the accelerator itself, the other monitors 
the beam lines used by the physicists. The latter is discussed. The 
transport of beam particles is obtained by bending magnets, focus- 
sing quadrupoles and adjustable collimators. Various detectors along 
the beam path allow acquisition of geometrical quantities (position, 
angles, emittance) and physical parameters (nature and momentum 
of particles) of the beam. 


4922 Two microcomputer-controller applications at SLAC. Stru- 
ven, W.C.; Mallory, K.B. (Stanford Linear Accelerator Center, CA). 
IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1728-1729(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The SLAC Accelerator Control and Monitoring System as 
originally implemented was a manual (non-computer) control system 
with provisions to add computers at a later date. Since operation 
began in 1966, additions have included a PDP9 with a PDP8/e 
“front end” in the accelerator control room, and most recently, eight 
PDP8/f's in the two mile Klystron Gallery which are linked to the 
8/e front end. A data link was added between the PDP9 and an SDS 
925 in the Main Control Room. Touch panel interfaces were pro- 
vided so that the Accelerator and Beam Switchyard could be 
controlled and monitored from one console. 


4923 SPS beam instrumentation and closed orbit correction. 
Bossart, R.; Bosser, J.; Burnod, L.; Chapman-Hatchett, A.; 
D'Amico, E.; Mills, P. (CERN, Geneva). JEEE Trans. Nucl. Sci.; 
NS-24: No. 3, 1733-1735(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

For the running-in and the operation of a large accelerator 
like the SPS, the beam instrumentation plays a prominent part. 
Though limiting the beam detectors to where they are strictly 
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necessary, their number is still considerable, leading to a large 
amount of data to be treated simultaneously. To do this efficiently, 
hardware and software are equally important and the design of the 
hardware had to be done jointly with the software. The type of 
detectors is determined by their function, intensity, position, profile, 
loss, etc... whereas the type of associated electronics and acquisition 
systems has to be restricted to a minimum for simplicity, production 
cost, easy maintenance and fast data treatment. Furthermore the 
small number of access shafts to the accelerator (6 for 7 km SPS ring 
circumference) and to the beam transfer lines leads to the transport 
of tiny signals over long distances (several hundred meters) in a 
noisy and irradiated environment. A summary is given of the perfor- 
mance of the main types of detectors, giving some particularities of 
their hardware and software with some emphasis on the closed orbit 
measurement and correction systems. 


4924 KEK beam position monitor system. Shibata, S.; Muto, K.; 


Ishii, H.; Igarashi, Z. (National Lab. for High Energy Physics, 
Ibaraki, Japan). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1736-1738(Jun 
1977). 


From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The high speed orbit display capable of following one bunch 
during one turn was built for KEK 12 GeV proton synchroton and 
has been used during the present running in period. The information 
on the beam orbit and its variations during one turn is very helpful 
for a systematic tune up at the injection of the cycle and steering the 
beam on to target and ejection channels. In order to follow betatron 
amplitudes, 56 pick-up electrodes (28 horizontal, 28 vertical), 4 per 
betatron wave length, are distributed around the main ring of about 
300 m circumference. The position signals obtained from pick-up 
electrodes are sent to two local control rooms via low loss coaxial 
cables. These signals are digitized by specially designed analogue-to- 
digital converter and then sent to the satellite computers upon 
request. The computers are connected to the KEK control computer 
network. The central computer collects the data from two satellite 
computers and calculates the beam position at each electrode and 
displays the results on graphic terminal. The system was intended to 
be economical, ease of maintenance and wide dynamic range with 
high accuracy. The overall accuracy of the position measurement, 
including electrode alignment, is expected to be 1 mm +- 3% of the 
distance from center. 


4925 Intensity and position measuring systems in the booster of 
the Zero Gradient Synchrotron. Brumwell, F.R.; Kliss, R.M.; 
Schmitt, D.R. (Argonne National Lab., IL). ZEEE Trans. Nucl. Sci.; 
NS-24: No. 3, 1739-1741(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Soon the new booster for the Zero Gradient Synchrotron 
(ZGS) will be commissioned at Argonne. Three of its diagnostic 
systems are described: (1) the beam position system; (2) the toroid 
intensity measuring system; and (3) the capacitive intensity measur- 
ing system. 


4926 B-clock system for the KEK main ring. Kasuga, T. (Na- 
tional Lab. for High Energy Physics, Ibaraki, Japan). JEEE Trans. 
Nucl. Sci.; NS-24: No. 3, 1742-1744(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

For the monitor of magnetic field of the dipole magnets of the 
KEK main ring, the B-clock” system was constructed. This system 
is useful to control the rf acceleration system. As the sensors of 
magnetic field, a Hall probe and a stationary search coil were used. 
The measurement is done in the power house for the main magnets, 
and data are transmitted to the central control room and the auxil- 
iary equipment houses. At present, the accuracy of this system is 
about 107 *. 


4927 VICKSI beam line instrumentation and control system. 
Egelhaaf, C.; Erdmann, D.; Homeyer, H.; Zeitz, W.D. (Hahn- 
Meitner-Institut fuer Kernforschung, Berlin). JEEE Trans. Nucl. Sci.; 
NS-24: No. 3, 1745-1747(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The VICKSI beam line instrumentation and control system is 
based upon a combination of two main features: (1) a computer 
controlled multiplex system for switching of analog signals from 
different beam probes to analog instruments (displays, meters) in the 
control room for fast tuning and direct control by the operator; and 
(2) signals going directly into the analog CAMAC bus with digital 
or display readout after computer processing with necessarily longer 
response times for careful analysis and control of long term stability. 
First operating experience with beams in the injection line has 
shown that the system allows fast beam observation and handling. 


4928 Secondary emission detector system for SATURNE II. 
Anne, R.; Milleret, G.; Lefol, A.; Perret, R. (CEN/Saclay, Gif-sur- 
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Yvette, France). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1754- 
1755(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A novel approach is presented to beam profile monitoring 
around a 3-GeV accelerator (Saturne) based on a break-through in 
secondary emission hardware. Emphasis was set on minimizing 
multiple scattering so as to preserve the high quality emittance 
required for nuclear spectroscopy. The secondary emission material 
is plated by a photographic process as a grid of 0.1 to 0.3 micron 
thick aluminium or nickel on a Kapton substrate 7 to 10 micron 
thick. This method represents an order of magnitude improvement 
over detectors using solid strips of aluminium as far as beam distur- 
bance is concerned. 


4929 Microprocessor-based feedback system for phase and am- 
plitude stabilization of superconducting resonators. Delayen, J.R.; 
Dick, G.J.; Mercereau, J.E. (California Inst. of Tech., Pasadena). 
IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1759-1761(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A microprocessor-based feedback system was designed, built 
and tested to provide phase and amplitude stabilization of a 150 MHz 
superconducting split-ring accelerating resonator for heavy ions. 
This system has a bandwidth of 400 kHz and can operate with 
positive feedback as a limiter or with negative feedback locking to 
an external reference. Direct negative feedback has already been 
used to stabilize the phase of a split-loop resonator to an accuracy of 
0.01 radian at 2 MV/m. All of the parameters of the system: gains, 
phase shifts, level reference, phase reference and frequency of the 
synthesizer are digitally controlled either manually or by the micro- 
processor. The advantages of this control system include automatic 
operation of the accelerator, pre-warning of an eventual breakdown 
of a resonator, and automatic recovery from such a breakdown. 


4930 Implementation of an INTEL 8080 microprocessor devel- 
opment system using existing minicomputers. Horne, P.J. (CERN, 
Geneva). IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1772-1773(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The INTEL 8080 has become one of the two most widely 
used microprocessors (P's) at CERN, the other being the MOTOR- 
OLA 6800. Even though this is the case, there has been up to date 
only rudimentary facilities available for aiding the development of 
application programs for this »P. An ideal development system is 
one which has a sophisticated editing and filing capability, an 
assembler/compiler, and access to the uP application. In many 
instances one also requires access to a PROM programmer as the 
application may utilize only PROMs for program storage. With 
these thoughts in mind, an INTEL 8080 pP development system was 
implemented in the PS Division at CERN. While any other mini- 
computer would be suitable, this system utilizes a PDP-11/45 mini- 
computer as the editing and file-handling machine, and an MCS 8/ 
MOD 80 uP development system for assembling, PROM program- 
ming, and debugging user programs at run time. The two computers 
are linked by a CAMAC crate system, which provides the means of 
access to uP applications in CAMAC and the interface of the 
development system to other applications. 


4931 Low-cost rf-structure for electron and proton linac. Tran, 
D.T. IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1774-1776(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The side-coupled accelerating structure developed at 
LAMPF is known as the most efficient for electron and proton 
linacs. The mechanical design is, however, not very simple and the 
structure fabrication needs several sophisticated machining and braz- 
ing processes. As a result the cost of the structure is high. Attempts 
were made to simplify this geometry and a new ring-coupled struc- 
ture is proposed which, besides the advantage of a low-cost fabrica- 
tion, would give the possibility of increasing the coupling coefficient 
in order to provide a low sensitivity to errors and beam loading. 


4932 Modelling of the Chalk River superconducting heavy-ion 
cyclotron rf structure. Bigham, C.B. (Atomic Energy of Canada Ltd., 
Chalk River). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1777-1779(Jun 
1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The characteristics of the Chalk River superconducting 
heavy-ion cyclotron rf structure obtained from one-tenth scale 
model experiments are described and the design of a full scale model 
under construction is outlined. 


4933 Control computer system for KEK proton synchrotron. 
Katoh, T.; Uchino, K.; Kamei, T.; Tejima, M.; Takashima, T.; Ishii, 
K.; Ninomiya, S.; Kadokura, E. (National Lab. for High Energy 
Physics, Ibaraki, Japan). IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1789- 
1791(Jun 1977). 
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From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A multi-computer network system is used for controlling 
KEK proton synchrotron. The system is composed of 8 mini- 
computers—a central computer, 6 satellite ones and a software 
development system. Data of the accelerator are taken by the 
satellite computers which are distributed around the accelerator and 
then transferred to the central computer through parallel data link 
lines. The central computer records these data and displays informa- 
tion to operators. The softwares for the satellite computers are 
developed on the software development system or the central com- 
puter. Development of the system softwares and installation of 
hardwares are completed and some applications are running now. 


4934 Microprocessors help in control and beam observation at 
the CERN PS booster. Baribaud, G.; Benincasa, G.; Horne, P.; 
Williams, D. (CERN, Geneva). IEEE Trans. Nucl. Sci.; NS-24: No. 
3, 1795-1797(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Many applications requiring either the transfer of large 
amounts of data for simple processing or the repetition of real time 
calibration of equipment are not easily or rapidly implemented with 
the present PS computer system, without restricting other uses of the 
computer. The availability of MOS microprocessors now allows 
local data processing in the equipment, supplying final results to the 
central computer system. The microprocessors (uP) and their pe- 
ripheral circuits are housed in CAMAC modules to be compatible 
with the equipment now built in CAMAC technology. The pP 
module acts as an auxiliary CAMAC controller. The CAMAC crate 
is linked to the central computer system through a conventional 
crate controller. In one application, a microprocessor is used to 
reduce the amount of data to be collected by the central computer 
system from some 7000 words to 60 thus enabling the continuous 
monitoring of the shunt current of 60 pulsed magnet power supplies. 
In another application, a calibration and linearization system is being 
designed to improve the operational characteristics (pulse-to-pulse 
intensity modulation, wide range) of the existing hardware used for 
the acquisition of the beam intensity in the PSB injection line. 


4935 TRIUMF data interface. Gurd, D.P.; Heywood, D.R.; 
Kost, C.J. (Univ. of Alberta, Edmonton). JEEE Trans. Nucl. Sci.; 
NS-24: No. 3, 1801-1803(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The TRIMUF control system is based upon a single, 35-crate 
parallel CAMAC system, access to which is shared by several small 
computers. This concept has recently been extended to include a 
“data interface’’ computer which serves as a message organizer 
between several small data acquisition systems, the control system, 
and the IBM 370 at the University of British Columbia computing 
center. The data interface uses a Data General Eclipse S200 mini- 
computer with memory mapping. The TRIUMF experience of 
multisourcing a large CAMAC system is discussed. Preliminary 
specifications for a module and protocol for crate-to-crate CAMAC 
communications are described, as are plans for the implementation of 
a 9600-baud SDLC link between the data interface and the IBM 370. 
The design of an asynchronous line multiplexer, which interleaves 
seven user channels onto one 9600-baud trunk, is presented. 


4936 Microprocessor controller for phasing the accelerator. 
Howry, S.K.; Wilmunder, A.R. (Stanford Linear Accelerator 
Center, CA). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1804-1806(Jun 
1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A microprocessor controller is being developed to perform 
automatic phasing of the SLAC accelerator. It will replace the 
existing relay/analog boxes which are ten years old. The new system 
is all solid state except for the stepping motors that drive the phase 
shifters. A description is given of the components of the system, the 
control algorithm, microprocessor hardware and software design 
and development, and interaction with SLAC’s computer control 
system. 


4937 Zero-flux de current transformer: a high precision bipolar 
wide-band measuring device. Appelo, H.C. (CERN, Geneva); Groen- 
enboom, M.; Lisser, J. JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1810- 
1811(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A current-carrying conductor is surrounded by a pair of ring 
cores. A sense winding on one core provides flux rate feedback to a 
power amplifier which drives the ampere-turn compensating current 
through a common compensating winding. The other core serves as 
a second-harmonic modulator to establish zero-flux operation and 
thus to ensure a perfect, temperature-independent current balance. A 
specially-developed burden resistor converts the compensating cur- 
rent into a voltage signal, which is amplified to give a 10 V output 
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signal at the nominal value of the current to be measured. A 
substantial number of devices, ranging from 50 to 25000 amperes, are 
now operational in the beam transfer and extraction power supplies 
for the CERN SPS. 


4938 Counterstreaming electron beam profile and position moni- 
tor. Schriber, S.O.; Hohban, K.J. (Atomic Energy of Canada Ltd., 
Chalk River). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1815-1817(Jun 
1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Individual profiles and positions of two counterstreaming 10 
MeV electron beams were measured using the strongly forward 
directed bremsstrahlung radiation produced when a small fraction of 
the beam impinges on a tantalum foil. The 0.02 mm wide foil is 
driven through the electron beams by an external motor connected 
to the foil by a linear vacuum feedthrough. Bremsstrahlung radiation 
is detected by a series of ordinary semiconductor diodes spaced 
around the circumference of the beam vacuum pipe in two planes. 
The planes are on opposite sides of the foil and are equidistant and 
parallel to the plane of motion of the foil. The diodes produce output 
currents proportional to the bremsstrahlung radiation intensity and 
require no biasing voltages. Design and operational features of the 
beam monitor for electron beams up to 100 MeV are described. 
Measurements on counterstreaming 10 MeV pulsed electron beams 
are presented. Spatial resolutions of 0.3 mm are easily discernable. 


4939 Beam profile measurements for KEK 12 GeV proton 
synchrotron. Ishimaru, H.; Igarashi, Z.; Muto, K.; Shibata, S. (Na- 
tional Lab. for High Energy Physics, Ibaraki, Japan). JEEE Trans. 
Nucl. Sci.; NS-24: No. 3, 1821-1823(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Various beam profile monitor systems provide an invaluable 
tool for studying beam behavior throughout the acceleration cycle in 
the main ring and booster. Non-destructive slow profile monitors are 
used for injection, magnet, rf, internal target and fast extraction 
studies. The time resolution of the slow profile monitor is 30 psec. A 
multiwire secondary emission profile monitor which is sensitive 
enough to work with single bunch is used for injection tuning. Single 
wire secondary emission scanners are used for the circulating beam. 
These profile monitors are cross-checked in precision. As an applica- 
tion of non-destructive profile monitoring, a position monitor is 
installed in main ring and booster. 


4940 Microwave developments at SLAC. Farkas, Z.D.; Hogg, 
H.A.; Loew, G.A.; Wilmunder, A.R. (Stanford Univ., CA). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1827-1829(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Three microwave development projects presently undertaken 
by the Accelerator Physics Department at SLAC are reviewed. The 
first is SLED (SLAC Energy Development). Some theoretical work 
is mentioned, and a few details of installation and control are given. 
The latest beam-test results are presented. Microwave beam-position 
monitors are the second project to be discussed. Details of two very 
sensitive systems which were developed and tested are given. Final- 
ly, the use of a fast digital phase-shifter to compensate for beam- 
loading transients is described. 


4941 Electronics for damping transverse instabilities for the 
Fermilab booster synchrotron. Higgins, E.F. Jr. (Fermi National 
Accelerator Lab., Batavia, IL). JEEE Trans. Nucl. Sci.; NS-24: No. 
3, 1830-1832(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Transverse instabilities are controlled by an active beam 
damper which corrects the orbit of individual proton bunches in the 
Fermilab Booster synchrotron. The corrective signals, which are in 
reality processed versions of the beam pick-up data, are applied to 
the beam via power amplifier/deflector electrodes approximately 
one turn after sensing the bunch position. The electronic systems of 
the damper are configured as a closed-loop feedback arrangement. A 
unique feature of the described damping electronics is that the 
feedback loop delay time is continuously adjusted such that the 
arrival time of the deflector signals correspond on a one-to-one time 
basis with the specific bunches needing orbit correction. Control of 
the loop delay throughout a machine £ variation of 0.57 to 0.99 is 
achieved with 2.7 nsec resolution over a 1400 nsec variable delay 
range. A 9 bit digital delay controller adjusts the delay during each 
machine cycle. The described beam damper operates with beam 
intensity variations of 30 dB, repetition rate variations approaching 
one octave (30 to 53 MHz), and with bunching related beam pulse 
half-width variation of 12 to 2 nsec. A brief outline is presented of 
the overall damper system configuration, and a description is given 
of the beam position detector, coaxial cable delay system, and data 
receiver. 
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4942 Pellet fusion by high energy heavy ions. Burke, R.; Cho, 
Y.; Fasolo, J.; Fenster, S.; Foss, M.; Khoe, T.; Langsdorf, A.; 
Martin, R. (Argonne National Lab., IL). JEEE Trans. Nucl. Sci.; NS- 
24: No. 3, 1012-1014(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

One of the conclusions of recent work was that heavy ion 
sources of 100 mA of singly charged ions with normalized emittance 
(area/7r) of 0.02 mrad-cm are realizable with only modest extrapola- 
tion of existing source technology. If this projection proves correct, 
then the complex (and likely expensive) technique of molecular 
dissociation injection will not be required. In this case, the number of 
possibilities of different ions, charge states, and accelerator configu- 
rations capable of meeting the pellet requirements is very large. A 
report is given of some studies which concentrated on sifting out 
these many possibilities to discover the advantages and disadvan- 
tages of various alternatives before focusing on a second specific 
concept of an accelerator system for pellet fusion. 


4943 Recent progress in heavy ion sources. Clark, D.J. (Univ. 
of California, Berkeley). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1064- 
1069(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A summary is given of the pe geen during the last several 
years in the technology of sources of high charge state positive 
heavy ions and negative heavy ions. Subjects covered include recent 
results in ECR and EBIS source development and comparison of 
various source types for high charge state heavy ions. 55 references. 
4944 Development of KEK injector linac. Tanaka, J.; Baba, H.; 
Sato, 1.; Inagaki, S.; Anami, S.; Kakuyama, T.; Takenaka, T.; Ter- 
ayama, Y.; Matsumoto, H. (National Lab. for High Energy Physics, 
im Japan). IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1124-1126(Jun 
1 ‘ 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A general description of the operational performance of KEK 
20 MeV injector linac is reported. The rf-power system with the 
beam loading AM compensation was operated successfully. The 
maximum beam current of 150 mA was accelerated so far. The 
energy spread was about +-1% without debuncher and less than + - 
0.3% with debuncher at the beam current of 120 mA. The stability 
of the beam energy was remarkably improved by the debuncher and 
the variation was within +-0.1%/hour. The measured normalized 
emittance was 0.6 77cm mrad at 90% of the beam current of 120 mA. 


4945 Comparison of Sona and spin-filter polarization schemes 
for a Lamb-shift polarized ion source. Trainor, T.A.; Ingalls, W.B.; 
Swanson, H.E.; Adelberger, E.G. (Univ. of Washington, Seattle). 
IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1527-1529(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Presently operating Lamb-shift polarized ion sources use 
either the Sona or the spin-filter polarization method. The University 
of Washington Lamb-shift source operated according to the Sona 
(diabatic field-reversal) method until late 1976. At that time a spin- 
filter system and associated apparatus required to implement the 
rapid spin-reversal system of McKibben and Potter was installed. 
This conversion was motivated by a desire to reduce systematic 
errors in analyzing-power measurements below the 10~‘ level 
achieved with the Sona scheme. This is of importance in our 
continuing efforts to measure parity-violating effects in ‘°F and in 
other ongoing experiments. A comparison of the performance of 
these two ion-source versions and construction costs of the spin-filter 
system is given. Spin-correlated beam motion for the two systems is 
also compared. The benefits associated with the spin-filter installa- 
tion are well worth the cost. 


4946 100-mA negative hydrogen-ion source for accelerators. 
Dimov, G.I.; Dereviankin, G.E.; Dudnikov, V.G. (Inst. of Nuclear 
Physics, Novosibirsk, USSR). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 
1545-1547(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A surface-plasma source of H™ ions was developed and de- 
signed for powerful lincar accelerators (meson factories) and also for 
circular accelerators with charge-exchange injection of protons, 
especially for boosters of the proton synchrotrons. Parameters of the 
source (nominal values are given in parentheses) are: repetition rate 
of up to 100 (100) Hz, current pulse duration of 100 to 300 (200) 
msec, Output current of the H™ ion beam of up to 150 (100) mA, ion 
energy of 10 to 30 (20) keV. 


4947 Construction of duoplasmatron ion source for the KEK-PS. 
Kobayashi, M.; Takagi, A. (National Lab. for High Energy Physics, 
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a Japan). IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1587-1589(Jun 
1977). 


From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

Some new features of an ion source system are described. 
Organic material is excluded from the vacuum seals and electric 
insulation in the discharge chamber. A simple quick exchange mech- 
anism of the cathode and source body was developed, because the 3 
m long accelerating column requires the source to be mounted 1.4 m 
deep inside the column from its end plate. The source body is driven 
into the proper position by small ball bearings. The sealing force for 
vacuum is transmitted from a handle through a long pipe of small 
diameter to the O-ring. The arc modulator fully uses transistors and 
a small pulse transformer. Experimental results on the nozzle type 
plasma cup are summarized leading to a conclusion about advantages 
of this type of cup. Finally, performance of the source in the column 
is briefly described 


4948 Quick change axial cold cathode ion source. Mallory, 
M.L.; Miller, P.S.; Chien, W.S. (Michigan State Univ., East Lan- 
sing). IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1593(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-770313—. 

An axial cold cathode heavy ion source was built and success- 
fully operated on the Michigan State University Cyclotron. This ion 
source was designed to minimize the time to change cathodes and 
thereby increase the cyclotron efficiency. The ion source change 
time (i.e. the time to change the cathode and restrike the arc) can be 
less than 15 minutes. In particular, all source parts that need to be 
cleaned at the end of a source lifetime are easily removed and clean 
pieces substituted. No internal ion source vacuum and water seals 
are broken. The ion source operates at gas flows less than 1 cc/min. 
and typically at '/2 cc/min. This reduced gas usage results in a good 
accelerating chamber pressure and small attenuation of the acceler- 
ated beam to the external beam stop. The external ion beam intensity 
for a given particle and charge state is comparable to the intensity 
obtained from Oak Ridge and Berkeley. 


4949 Cyclotron heavy ion beam intensity enhancement by using 
an easily ionized support gas in the ion source. Hudson, E.D.; Palmer, 
G.A.; Haley, C.L. (Oak Ridge National Lab., Tenn. (USA)); Mal- 
lory, M.L. (Michigan State Univ., East Lansing (USA). Cyclotron 
Lab.). Nucl. Instrum. Methods; 141: No. 2, 381-382(1 Mar 1977). 

A large increase in the beam intensity of the Oak Ridge 
Isochronous Cyclotron (ORIC) has resulted from mixing easily 
ionized support gas with the primary gas in the cold cathode ion 
source. 


INJECTION AND EXTRACTION SYSTEMS 


4950 Injection studies for the proposed superconducting cyclo- 
tron at the University of Milan. Acerbi, E.; Bellomo, G.; De Marti- 
nis, C.; Resmini, F. (Univ., Milan). JEEE "Trans. Nucl. Sci.; NS-24: 
No. 3, 1112-1114@un 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Since the proposed, K = 540, superconducting cyclotron is 
essentially designed as booster for a 16 MV Tandem, a careful study 
of beam injection was carried out. The proposed geometry calls for 
three sectors with azimuthal width, at the center, of 45° flaring out 
with spiral constants [nu = kR] of k = 1.6 and 1.8 m™~*. Pole radius 
is 90 cm, maximum average field should be 41 kg, and minimum 22 
kg. Maximum energy varies between 55 MeV/nucleon and 14 MeV/ 
nucleon for light and heavy ions respectively. Variable energy 
operation, down to energies of about '/, of the maximum, for each 
ion, is anticipated. Consequently, the injection must be studied also 
in relationship with the necessary scaling of injection energies, 
charge states, and magnetic field levels. 


4951 Beam extraction studies for the proposed superconducting 
cyclotron at the University of Milan. Acerbi, E.; Bellomo, G.; Castig- 
lioni, M.; Fabrici, E.; Resmini, F. (Univ., Milan). JEEE Trans. Nucl. 
Sci.; NS-24: No. 3, 1115-1117(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Studies for the beam extraction from the proposed K = 540 
superconducting cyclotron have been so far concentrated on an 
extraction scheme which makes use only of electrostatic deflectors 
and conventional passive or active magnetic channels. Use of super- 
tubes seems not to be strictly necessary. Besides, operational experi- 
ence with these devices is still limited so that it is not preferable to 
include them, at this stage, in the design. Calculations reported use 
magnetic field maps previously obtained. Since beam extraction is, at 
least for some light ions, the ultimate limit in the machine maximum 
energy, it was checked that variations in the maps, compatible with 
uncertainties in the calculations or the geometry, would not drasti- 
cally alter the present results. 
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4952 Recent progress in KEK preinjector. Fukumoto, S.; Ishi- 
maru, H.; Ito, K.; Kubota, C.; Sakaue, T.; Takagi, A.; Takano, S. 
(National Lab. for High Energy Physics, Ibaraki, Japan). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1121-1123(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The overall accelerating gap length is shortened to 18 cm in 
the high gradient accelerating column. A sparking rate of less than 
one per day is achieved by keeping a pressure of 2.5 x 10~‘ torr in 
the column. The column current increases with the column pressure. 
It is plausible that the increased current is mainly due to molecular 
ions produced in a plasma expansion cup. The beam, which passes 
through focusing magnets, is scarcely affected by increasing the 
column pressure. An ion emissive plasma surface is located by a 
Langmuir probe. A multiple-canal duoplasmatron with seven anode 
holes is being developed. 


4953 1 MV accelerator structure for cluster injector. Gleyvod, 
R.; Adler, H.; Truempy, K.; Reinhold, G. (Emile Haefely and Co. 
Ltd., Basel). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1176-1178(un 
1977). 

, From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

For the acceleration of cluster ions the Gesellschaft fuer 
Kernforschung (GfK), Karlsruhe, Germany, needed an accelerator 
structure of fairly high complexity. Since the accelerator proper was 
to be as small as possible it was decided to enclose the whole system 
into pressure vessels and insulate the active parts with sulfurhexa- 
fluoride (SFs) insulating gas. It was further decided that all the 
auxiliary devices to operate the ion source like power supplies and 
cooling units should be put into a separate tank. This meant that the 
whole structure would be divided up into three interconnected 
pressure vessels, one for the power supply, one for the accelerator 
and one for the ion source supply devices (intermediate tank). The 
accelerator should be able to accelerate ions to an energy of 1 MeV 
with a beam current of up to 120 mA. For maintenance purposes it 
should be possible to open each tank without removing the gas from 
the other two. This means that all three units had to be separated by 
gas tight bushings. During the design stage the main features of the 
accelerator structure were discussed and reviewed in close coopera- 
tion with GfK. 


4954 Method for increasing the multiturn injection efficiency in 
AG proton synchrotrons by means of skew quadrupoles. Schindl, K.; 
Van der Stok, P. (CERN, Geneva). JEEE Trans. Nucl. Sci.; NS-24: 
No. 3, 1390-1392(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

An increase of the injection efficiency due to linear coupling 
is shown to work in AG Proton Synchrotrons for Q/sub H/ - Q/sub 
V/ = p. The system is in operational use at the CERN Proton 
Synchrotron Booster (PSB) to reach intensities above 10'* ppp. An 
intensity increase of 20% is achieved at the expense of a slight 
vertical blow-up, which is however not noticeable for pe paper d 
beams as their emittance is already increased because of an integer 
stop-band. A comprehensive model is presented which describes the 
efficiency as a function of several parameters, such as the coupling 
strength, injection geometry and Q-values. Provided enough vertical 
acceptance is available, the same scheme may be profitable for other 
accelerators using betatron stacking for Vertical bar Q/sub H/ - Q/ 
sub V/ - p Vertical bar < 0.1; €/sub H/ > > €/sub V/. 


4955 Simple model for multiturn injection into A.G. proton 
synchrotrons. van der Stok, P.V.D. (CERN, Geneva). JEEE Trans. 
Nucl. Sci.; NS-24: No. 3, 1417-1419(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Analytical expressions are derived in order to compute the 
optimum injection parameters for betatron stacking into a chosen 
fraction of the total accelerator acceptance in the Q range N + 0.1 
< Q< N + 0.9. The example of the CERN PS Booster (PSB) is 
worked out. The efficiency of the process is calculated using stan- 
dard numerical integration algorithms with a Gaussian distribution 
of the incoming beam. Other types of distribution can also be dealt 
with. The results show that the installation of pulsed dipole and 
quadrupole supplies to obtain steering and focusing conditions which 
vary during the injection process will improve the injected current 
by only 3% in the case of the PSB. The measured performance of 
the PSB injection system is reported and compared with model 
prediction. Estimates of injected currents prove to be about 10% 
higher than the actual values. Some considerations on the influence 
of space-charge forces which might explain this effect are presented. 


4956 Injection methods in the Fermilab booster. Cosgrove, 
D.F.; Curtis, C.; Gray, E.; Hojvat, C.; Johnson, R.P.; Owen, C. 
(Fermi National Accelerator Lab., Batavia, IL). JEEE Trans. Nucl. 
Sci.; NS-24: No. 3, 1423-1425(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 
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At present there are two working injection methods; single- 
turn using a ferrite kicker magnet and multiturn using a pulsed set of 
4 dipoles in one straight section. The operating characteristics of 
these methods are described. The expected implementation of H™ 
injection will involve the incorporation of devices for all three 
methods in one 6-m long straight section. The H™ scheme is de- 
scribed and the expected operating characteristics compared to the 
present methods. 


4957 Extraction from the CERN SPS. Baconnier, Y.; Faugeras, 
P.; Kissler, K.H.; de Raad, B.; Scandale, W. (CERN, Geneva). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1434-1436(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The experimental program requires three different modes of 
extraction from the SPS : fast extraction (burst duration from 3 ps to 
23 ys), slow resonant extraction (spill duration 0.5 s to 2 s) and fast 
resonant extraction (spill duration shorter than 3 ms). All three 
modes have been successfully tested and brought into operation. Fast 
extraction of the full beam is 100% efficient. By fast beam shaving, 
fractions as low as 1% of the circulating beam can be extracted in a 
fairly stable way. Third-integer extraction is used to produce slow 
spills of 700 ms or more. The efficiency of resonant extraction is 
currently some 97%. The spill duty factor at present amounts to 
about 40%. Fast resonant spills of less than 2 ms were achieved with 
both integer and half-integer extraction. The different modes of 
extraction are consecutively performed during each accelerator 
cycle. At present, a1 s third-integer spill at 200 GeV/c is followed 
by a fast shaving extraction at 210 GeV/c and by a fast or fast 
resonant extraction of the remaining protons at 400 GeV/c. 


4958 Synchronous transfer of beam from the booster to the main 
ring in the KEK proton synchrotron. Kimura, Y.; Kawakubo, T.; 
Takata, K.; Kamei, T. (National Lab. for High Energy Physics, 
Ibaraki, Japan). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1461-1463(Jun 
1977). 


From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The KEK main ring is filled with nine successive beam pulses 
from the fast cycling booster synchrotron during the injection. 
Booster bunches are synchronously transferred into stationary rf 
buckets of the main ring preserving the booster rf structure. At the 
transfer, longitudinal phase and momentum of the beam bunch 
extracted from the booster are matched to those defined in the main 
ring within errors of Vertical bar Delta Phi Vertical bar approxi- 
mately 10° and Vertical bar Delta p/p Vertical bar approximately 4 
x 10-% 


4959 KEK booster to main ring beam transfer system. Arakita, 
Y.; Inagaki, T.; Kawakubo, T.; Kimura, Y.; Mitsunobu, S.; Satoh, K..; 
Takata, K.; Tazawa, S.; Tokumoto, S. (National Lab. for High 
Energy Physics, Ibaraki, Japan). JEEE Trans. Nucl. Sci.; NS-24: No. 
3, 1464-1466(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The construction and operation of the system to transfer the 
500 MeV proton beam from the fast cycling booster synchrotron to 
the main ring are described. The observations of beam properties in 
the transfer process show that the emittances of the beam extracted 
from the booster are properly transformed to the acceptances of the 
main ring. The transfer efficiency is measured to be close to 100%. 


4960 Extraction system of the Nevis Synchrocyclotron. Dugan, 
G.; Cohen, R.C.; Diamond, W.; Rainwater, J.; Sachs, A.M.; Storm, 
D.W.; Werbin, R.; Mandel, P.; Hawrylak, R.; Shill, J. (Columbia 
poy NY). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1467-1469(Jun 
1 , 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The improved Nevis Synchrocyclotron is a sector focused 
machine which accelerates protons to 555 MeV and operates at a 
cycle rate of 300 Hz. At the end of the accelerating part of each 
cycle, the 555 MeV proton beam is shifted into a region of radial 
instability by a time-varying field distortion over a period of up to 
2.2 ms, resulting in duty cycles of up to 67%. The radial instability is 
due to a conventional peeler-regenerator field distortion. Large 
radial oscillations induced in the instability result in a maximum 
radial gain per turn at the radius of the extraction channel of about 
1.6 in. The 0.28 in. extraction channel septum intercepts about 35% 
of the beam; this is essentially the extraction inefficiency. The 
extracted beam suffers some moderate vertical expansion on the last 
turn prior to extraction. It is transported through the extraction 
channel, passes through a horizontally focusing field distortion (the 
iron channel) and a horizontal steering magnet (the iron current 
channel), and enters the primary proton beam transport system at the 
exit of the cyclotron vacuum system. At this point, the extracted 
beam has a horizontal width of about | in. (fwhm) and a vertical 
width of about 1.5 in (fwhm). 
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4961 Extraction system for the Chalk River superconducting 
heavy-ion cyclotron. Hoffmann, C.R. (Atomic Energy of Canada 
Ltd., Chalk River). JEEE Trans. Nucl. Sci; NS-24: No. 3, 1470- 
1472(Jun Lod 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The extraction system proposed for the Chalk River heavy- 
ion superconducting cyclotron is described. The main components 
are a conventional electrostatic deflector, a pair of passive magnetic 
lenses and a superconducting magnetic channel. Trim rods are used 
to generate suitable first harmonic fields to exploit the v/sub r/ = 1 
resonance. The lenses are made from saturated iron and are located 
at the leading and trailing edge of the hill immediately following the 
dee containing the deflector. The channel has two sections. The first 
uses saturated iron to give a fixed radial gradient of approximately 30 
T/m and superconducting windings to generate a variable bias 
magnetic field (0.4 T maximum). The second uses superconductors 
to generate a variable focusing gradient and an independently vari- 
able bias field. 


EXPERIMENTAL FACILITIES AND EQUIPMENT 


4962 (AD-A—041666) Advanced electron beam diagnostics. 
Final report 24 June 1975—10 March 1976. Adamski, J.L.; Lem- 
priere, B.M.; Shrader, J.E. (Boeing Co., Seattle, Wash. (USA)). Apr 
1977. Contract F29601-75-C-0124. 83p. (D180—19431-2). NTIS PC 
A05/MF AO1. 

An experimental study was conducted to determine the feasi- 
bility of using two pyrometric techniques to provide diagnostic tools 
for electron-beam irradiation experiments. In one technique, an 
image converter camera was used to photograph the self-lumines- 
cent surface of irradiated specimens at various times after the end of 
irradiation. This instrument determined the spatial distribution of 
target temperature on the front and back faces of specimens in beam 
fluences up to target vaporization. In the other technique, optical 
pyrometry was used with several channels observing different wave- 
lengths and/or target points. Both fast photomultipliers and a silicon 
diode (IR) were used to measure the self luminescent light from the 
test specimen irradiation which was then correlated with tempera- 
ture. The results of tests conducted at the Boeing Radiation Effects 
Laboratory are reported and analyzed, and demonstrate the feasibil- 
ity and limitations in use of these techniques. A qualitative study of 
the luminous sources in an electron beam irradiation environment is 
also given. 


4963 (PB—267946) To develop a pion facility for cancer ther- 
apy. Final report 15 June 1972—31 May 1975. Schwettman, H.A. 
(Stanford Univ., Calif. (USA). High-Energy Physics Lab.). Feb 
1977. 1lp. NTIS PC A02/MF AO1. 

A pion channel capable of providing a pion team of therapeu- 
tic interest is designed, constructed, and tested. The novel aspects of 
the channel design include the large solid angle acceptance, the 
capability of simultaneous multipart irradiation, and the capability of 
irradiating tumors of highly variable shape. In support of the pion 
channel design effort, treatment planning studies are carried out by 
computer simulation. In conjunction with the treatment planning 
studies a laminographic densitometer capable of scanning body sec- 
tions and reconstructing density distributions is developed. As part 
of the performance tests of the channel, pion dosimetry techniques 
are developed and employed. 


4964 Bevalac Minibeam Facility. Schimmerling, W.; Alonso, 
J.; Morgado, R.; Tobais, C.A.; Grunder, H.; Upham, F.T.; Windsor, 
A.; Armer, R.A.; Yang, T.C.H.; Gunn, J.T. (Univ. of California, 
Berkeley). JEEE Trans. Nucl. Sci; NS-24: No. 3, 1049-1051(Jun 


1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The Minibeam Facility is a biomedical heavy-ion beam area at 
the Bevalac designed to satisfy the following requirements: (1) 
provide a beam incident in a vertical plane for experiments where a 
horizontal apparatus significantly increases the convenience of per- 
forming an experiment or even determines its feasibility; (2) provide 
an area that is well shielded with respect to electronic interference 
so that microvolt signals can be detected with acceptable signal-to- 
noise ratios; (3) provide a beam of small diameter, typically a few 
millimeters or less, for various studies of cellular function; and (4) 
provide a facility for experiments that require long setup and prep- 
aration times and apparatus that must be left relatively undisturbed 
between experiments and that need short periods of beam time. The 
design of the facility and of its main components is described. In 
addition to the above criteria, the design was constrained by the 
desire to have inexpensive, simple devices that work reliably and can 
be easily upgraded for interfacing to the Biomedical PDP 11/45 
computer. 


4965 LAMPF Line D fast deflector system. Faulkner, R.; 
Cooper, R. (Los Alamos Scientific Lab., NM). JEEE Trans. Nucl. 
Sci.; NS-24: No. 3, 1343-1345(Jun 1977). 
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From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The Weapons Neutron Research Facility is only one of many 
experimental areas which utilize the 800 MeV proton beam from 
LAMPF. Designated as Line D, this area may use entire beam pulses 
of 500 ys width at pulse rates up to 12 Hz or it can choose to take 
the last 5 ys of each pulse at a 120 Hz rate. The deflection system 
employed to accommodate the latter of these two modes of oper- 
ation is described. The deflection of the proton beam into Line D is 
accomplished in a 1.09 m, 1.25 kG ferrite magnet, pulsed at up to 
7000 A, 120 Hz by a 2 ohm 6 section lumped element pulse forming 
network (pfn). The current pulse into the magnet has a rise and fall 
time of about 1 js with a usable flat top portion of 9 ys. This line is 
tuned to produce a current pulse with +-0.2% ripple across the flat 
top portion. The low ripple current is necessary to minimize beam 
jitter as it enters Line D. 


4966 Carbon accumulation on target surfaces irradiated by pro- 
tons. Peterson, C.; Laubert, R. (New York Univ.). JEEE Trans. 
Nucl. Sci.; NS-24: No. 3, 1542-1544(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

It is shown that the observed beam spot consists of accumu- 
lated carbon. The accumulation is the same on the front and back 
surface of a thin target, and is proportional to the bombardment time 
at current densities greater than = 2uA/cm2. In the energy range of 
investigation (100 to 300 keV), the accumulation rate is independent 
of energy, but does vary with the temperature of the target. For 
targets at = 15°C, the accumulation rate for an oil diffusion pumped 
target chamber is = 24g/cm?-hr or 2A/min, which corresponds to a 
retention of one carbon atom per incident proton. Cooling a shield 
surrounding the target, or heating the target to 150°C, reduces this 
accumulation rate by an order of magnitude. 


4967 Target stations and beam dumps for the CERN SPS. 
Kalbrier, W.; Knezovic, A.; Loehr, G.; Middelkoop, W.C.; Sievers, 
P.; Warman, A. (CERN, Geneva). JEEE Trans. Nucl. Sci.; NS-24: 
No. 3, 1568-1570(Jun 1977). 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 

See CONF-7703 13—. 

The design of the absorber blocks for internal and external 
dumping of the SPS proton beam is discussed. In addition, the 
external target stations for slow and fast extracted proton beams are 
described. 


STORAGE RINGS 
REFER ALSO TO CITATION(S) 4830 


4968 Study of SPEAR as dedicated source of synchrotron radi- 
ation. Cerino, J. (Stanford Univ., CA); Golde, A.; Hastings, J.; 
Lindau, I.; Salsburg, B.; Winick, H.; Lee, M.; Morton, P.; Garren, A. 
IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1003-1005(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The potential of SPEAR as a dedicated source of synchrotron 
radiation was studied, based on the expectation that SPEAR will 
become increasingly available for this purpose as PEP, the 18-GeV 
colliding-beam storage ring now under construction by LBL and 
SLAC, becomes operational. A synchrotron radiation research pro- 
gram has been underway since May, 1974. Two beam ports capable 
of serving nine simultaneous users are now operational. In single- 
beam multi-bunch operation high currents are possible (225 mA has 
been achieved and greater than or approximately equal to 300 mA is 
expected) and the electron beam emittance can be made smaller, 
resulting in higher source point brightness. Descriptions are given of 
SPEAR capabilities and of plans to expand the research capability 
by adding beam runs and by inserting wiggler magnets in SPEAR 
straight sections. 


4969 CERN 400 GeV proton storage rings with superconducting 
magnets. Autin, B.; Blechschmidt, D.; Hutton, A. (CERN, Geneva). 
IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1187-1190(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A design is presented for 400 GeV proton-proton storage 
rings to be added to the CERN SPS. An electron (20 to 25 GeV) 
ring is also foreseen and possibilities for antiproton-proton collisions. 
Eight interaction regions are planned (six for p-p and two for e-p) 
with high luminosity and good flexibility for physics experiments. 


4970 e-p facility in the CERN SPS. Billinge, R.; Hoffmann, H.; 
Hofmann, A.; Huebner, K.; Hutton, A.; Johnsen, K.; Jones, E.; 
Montague, B.W.; Wiik, B.H.; Zettler, C. (CERN, Geneva). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1191-1193(Jun 1977). 
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From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A 25 GeV electron (or positron) storage ring installed in the 
SPS tunnel above the proton synchrotron would provide e-p colli- 
sions with a luminosity in the range of 10°! to 10°? cm~? s"'. The 
collisions would normally take place at an intermediate plateau of 
the SPS-cycle up to 270 GeV, and could be followed by acceleration 
and extraction of the proton beam for fixed target experiments. The 
feasibility of such a facility is demonstrated and the essential features 
presented. 


4971 TRISTAN ep project. Kamada, S.; Kihara, M.; Ni- 
shikawa, T.; Suzuki, T.; Takata, K.; Takikawa, K. (National Lab. for 
High Energy Physics, Ibaraki, Japan). JEEE Trans. Nucl. Sci.; NS- 
24: No. 3, 1194-1196(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Basic design features for an e/sup + -/p facility are presented. 
The maximum luminosity is 6 x 10°! cm~?s~! for collisions of a 200 
mA electron (positron) beam of 16 GeV on a 14 A proton beam of 
70 GeV. 


4972 Magnetic field quality requirements for PEP. Servranckx, 
R. (Stanford Univ., CA). ZEEE Trans. Nucl. Sci.; NS-24: No. 3, 1197- 
1199(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

In previous publications, A.W. Chao, M.J. Lee, and P.M. 
Morton studied the field quality of the cell quadrupole magnets of 
PEP. With an improved formula, which takes into account the 
synchrotron oscillations, the field quality of the bending magnets and 
of the insertion quadrupole magnets is studied. An attempt is made 
to give a quality parameter. The instability prediction given by the 
betatron frequency shifts is compared with the instability prediction 
given by a particle tracing program. 


4973 Chromaticity correction in large storage rings. Donald, 
M.H.R. (Univ. of California, Berkeley); Morton, P.L.; Wiedemann, 
H. JEEE Trans. Nucl. Sci; NS-24: No. 3, 1200-1202(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The method of attack used at PEP to solve the problem of 
both satisfactory chromaticity correction and stable non-linear 
motion is discussed. The method consists first of analytically deter- 
mining the effect of the sextupoles on the equilibrium orbit chi/sub 
e/ through second order in 5 = Ap/p and the tune variation through 
both third order in 5 and second order in the transverse betatron 
amplitude x/sub B/ and y/sub 8/. Next the sectupole arrangements 
are determined to minimize these variations. The sextupole arrange- 
ments determined in this manner are then included in defining the 
complete PEP lattice. Using this lattice various tracking programs 
are used to determine the dependence of the equilibrium orbit, tune 
shift, and betatron functions upon the particle momentum and the 
stability as a function of betatron amplitude. We have included the 
synchrotron motion in several of the tracking programs and obtain 
the frequency spectrum of the particle motion in addition to the 
usual phase space plots. 


4974 Vertical beam size due to orbit and alignment errors. 
Chao, A.W.; Lee, M.J. (Stanford Univ., CA). JEEE Trans. Nucl. 
Sci.; NS-24: No. 3, 1203-1204(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The value of luminosity, synchrotron light source brightness, 
quantum lifetime, etc., for an electron storage ring is directly depen- 
dent upon the natural beam size and shape in the transverse phase 
space. These transverse beam parameters can be determined from 
the stationary particle distribution, psi, which depends upon (a) 
quantum excitations determined by the horizontal and vertical 
energy dispersion functions eta/sub x,y/ and eta’/sub x,y/ in the 
machine, (b) radiation damping provided by the rf acceleration, and 
(c) coupling between the transverse betatron motions caused by the 
skew quadrupole and solenoid magentic fields. A straightforward 
method to find psi is by solving the Fokker-Planck equation, which 
conveniently takes into account these factors. In this approach the 
quantum diffusion effects are described by three quantities, H/sub 
xx/, H/sub xy/, and H/sub yy/, which are integrals of the B- and 
eta-functions and their derivatives evaluated over the bending mag- 
nets in the machine; the radiation damping effects are characterized 
by the radiation damping constants a/sub x,y/ provided by an rf 
system. The coupling effects are represented by a coupling coeffi- 
cient, Q, assuming smooth coupling between the betatron motions. 
Under these assumptions, psi can be found analytically and the 
expressions for transverse beam parameters in terms of Q, H/sub xx/ 
, H/sub x,y/, H/sub yy/, a/sub x/, and a/sub y/ can be obtained. 
From these expressions, invariant conditions between some of the 
beam parameters can easily be shown. These results have been used 
to estimate the effects in PEP and SPEAR due to magnet alignment 
and vertical closed-orbit errors. 





518 ENERGY RESEARCH ABSTRACTS 


4975 Ultrahigh vacuum technology for storage rings. Fischer, E. 
(CERN, Geneva). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1227- 
1232(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Present UHV technology permits producing pressures of 10~* 
to 10~" torr in the aperture-limited vacuum chambers of storage 
rings. Very disturbing pressure rises occur in electron storage rings 
from synchrotron light and in proton storage rings from ion bom- 
bardment. This has prompted the development of special cleaning 
and bakeout procedures on chambers before installation and in situ. 
In some cases, cleaning and baking alone are not sufficient and a 
pumping action distributed all along the pipes must be provided for. 
A controversy exists whether one should use, for future supercon- 
ducting storage rings, a cold (4 K), cool (77 K) or warm (293 K) 
bore vacuum chamber. Experiments are in progress to supply the 
basic facts needed for taking decisions. 


4976 New techniques for the PETRA vacuum system. Hartwig, 
H.; Kouptsidis, J. (Deutsches Elektronen-Synchrotron, tambeatt 
IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1248-1250(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

New techniques were developed at DESY to meet the 
PETRA requirements for a “smooth” vacuum system with low rf 
parasitic mode losses and low fabrication costs. The PETRA 
vacuum chambers are being made of an extruded aluminum profile 
with a four-channel cross-section to accept respectively the beam, 
the integrated sputter-ion pumps, the water-cooling and the bake-out 
elements. Spark-erosion technique is being used to connect the beam 
and pump channels with 1000 slots per chamber. Two novel tech- 
niques have been developed to join aluminum to stainless steel by 
"TIG” or friction welding. The chambers will be connected by 
welding two bellow membranes with a special welding machine. 
The “smooth” transition is achieved by using a spring contact ring 
between the sliding chamber ends. Integrated sputter-ion pumps 
with two different cell diameters provide the needed pumping speed 
over the whole PETRA operating range. The anodes of the integrat- 
ed pumps will be used to clean the vacuum system in-situ by Argon 
glow discharge. 


4977 Mechanical design of ISABELLE magnet cryostats. 
Kassner, D. (Brookhaven National Lab., Upton, NY). JEEE Trans. 
Nucl. Sci.; NS-24: No. 3, 1260-1262(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

It has been proposed to construct an intersecting storage ring 
accelerator, ISABELLE, at BNL, consisting of two concentric rings 
of magnets containing counter-rotating beams of charged particles. 
Each ring contains 216 dipole magnets and 138 quadrupoles. All 
magnets are superconducting and operate at a temperature of 4.3 K. 
A description of the design of the cryostats, including the internal 
supports, heat shield superinsulation system and the vacuum vessel is 
given. Details of fabrication techniques are also included. 


4978 ISABELLE quadrupoles. Sampson, W.B.; Robins, K.E.; 
Kiss, S.; Dahl, P.F.; McInturff, A.D. (Brookhaven National Lab., 
ba NY). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1296-1298(Jun 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Each of the regular lattice quadrupoles for ISABELLE has 
three types of superconducting windings. The main windings are 
similar in design to the dipole coils and produce the principal 
focusing component. A set of quadrupole coils of much smaller 
radial thickness are situated just inside the main winding and provide 
a means for gradient trimming. A third set of windings is incorporat- 
ed in the bore tube and consist of discrete multipoles which are used 
to control the “working line” of the storage ring. Construction 
details and performance data for the first full-scale model magnet are 
given. 


4979 Superconducting magnetic quench protection for ISA- 
BELLE. Robins, K.E.; Sampson, W.B.; Thomas, M.G. (Brookhaven 
National Lab., Upton, NY). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 
1318-1319(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A system is described which allows the main series current in 
the ring magnets to automatically bypass a quenching unit. The 
method employs the switching capabilities inherent in silicon diodes 
Operating at very low temperatures. Experimentally determined 
parameters are given for a high current diode suitable for use in 
superconducting accelerators and storage rings. 


4980 Ultrafast pulsed magnets for beam manipulation in an 


electron storage ring. Dixon, R.; Messing, F.; Morse, D.; Sadoff, A. 
(Cornell Univ., Ithaca, NY). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 
1337-1339(Jun 1977). 
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From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A fast kicker magnet was developed for use in the proposed 
Cornell Electron Storage Ring (CESR). Magnetic fields of gauss 
have been attained in a 6 cm gap with a rise time of 30 ns and a total 
pulse length of < 100 ns. 


4981 Some aspects of the vacuum system for the proposed 
storage ring CESR. Billing, M.; Mistry, N.; Phillips, L.; Thomas, D. 
(Cornell Univ., Ithaca, NY). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 
1370-1372(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The vacuum system for the proposed e*e™ storage ring 
CESR (Cornell Electron Storage Ring) must handle the high power- 
density of synchrotron radiation hitting the walls, and the vacuum 
chamber must be designed to minimize "higher-mode” losses due to 
beam-induced rf fields. Brief descriptions of some prototype compo- 
nents and results of tests on these prototypes are presented. 


4982 Vacuum cold bore test section at the CERN ISR. Benven- 
uti, C.; Calder, R.; Hilleret, N. (CERN, Geneva). JEEE Trans. Nucl. 
Sci.; NS-24: No. 3, 1373-1375(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A 2 m helium cooled vacuum test section was inserted into 
the CERN ISR to investigate problems which could be encountered 
in future cold bore proton machines. The UHV bore is cooled from 
the helium bath via a variable pressure gas filled space which enables 
operation at any temperature between 2.5 K and ambient. Tempera- 
ture and degree of surface contamination can be remotely controlled. 
First observations from nominally clean and from hydrogen con- 
taminated surfaces operating at temperatures close to 4.2 K are 
presented. 


4983 ISR clearing current monitoring system. Groebner, O.; 
Strubin, P. (CERN, Geneva). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 
1376-1378(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Clearing electrodes remove electrons produced by ionization 
of the residual gas in the ISR. The clearing current from a section of 
length L is related to the beam current I and the absolute pressure P 
by I/sub C/ = 0.76 I L P. The described monitoring system 
measures clearing currents from over 300 electrodes with a sensitiv- 
ity of 20 pA, adequate to observe pressure changes of 5 x 107 '* Torr. 
As compared with conventional UHV gauges which measure only 
locally, clearing currents yield the integrated pressure along the 
beam. For maximum flexibility and to cope with future extensions, 
the control and data acquisition system was designed around a 
microprocessor unit connected through an existing CAMAC link to 
the central ISR computer. Measurements were performed of the 
pressure stability in the presence of high intensity beams and of the 
secondary ionization rate by electrons trapped in local neutralization 
pockets. At several occasions, large clearing currents were observed 
which were explained tentatively by ionization of metal atoms 
sputtered from the vacuum chamber. 


4984 New vacuum techniques for small aperture proton storage 
rings. Blechschmidt, D. (CERN, Geneva). JEEE Trans. Nucl. Sci.; 
NS-24: No. 3, 1379-1381(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The pressure and stability limit was measured in long and thin 
pipes after bakeout, glow discharge cleaning and sputter-coating 
with Ti in situ. In situ-treatments provide a better vacuum perfor- 
mance than any particular choice of pipe material. An average 
pressure approximately 10~'' Torr and a critical current > 100 A 
can be achieved in small aperture proton storage rings with these 
treatments. 


4985 Experiments with stochastic cooling in the ISR. Carron, 
G.; Faltin, L.; Schnell, W.; Thorndahl, L. (CERN, Geneva). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1402-1404(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Recent results with stochastic cooling of vertical betatron 
oscillations in the frequency ranges 1 to 2 GHz and 80 to 360 MHz 
are presented. The new experimental set-up for cooling of momen- 
a — in the 50 to 180 MHz range for low intensities is also 

escribed. 


4986 Overlap knock-out effects on the CERN Intersecting Stor- 
age Rings (ISR). Gourber, J.P.; Hereward, H.G.; Myers, S. (CERN, 
Geneva). IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1405-1407(Jun 1977). 
From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 
Overlap knock-out arises from an overlap between frequen- 
cies present in a bunched beam and the betatron frequencies in a 
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stack. The “single ring” effect is the interaction of a bunched beam 
with a stack in the same ring. Here the coupling forces are fairly 
linear and are transmitted by machine elements. The “two-ring’ 
effect is the interaction of a bunched beam with a stack in the other 
ring. Here the coupling forces are nonlinear since they are produced 
by the beam-beam interaction. A brief outline of the general theory 
of these effects is given. The single ring and two-ring dipole effects 
have been observed and shown to cause a large increase in the 
transverse size of the stacked beam. These observations are ex- 
plained well by theoretical considerations. A special stacking pro- 
gram has greatly reduced the transverse blow-up, giving a smaller 
beam effective height and hence higher luminosity. Two-ring higher 
order effects have also been identified and explained by theory. The 
effects are small for the present ISR but can be an important 
consideration in the design of future machines. 


4987 Satellite resonances due to beam—beam interaction. 
Piwinski, A. (Deutsches Elektronen-Synchrotron, Hamburg). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1408-1410(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Experimental and theoretical investigations have shown that 
the luminosity of the storage ring DORIS is limited by betatron- 
synchrotron resonances which are produced by the beam-beam 
interaction. The resonance frequencies are given by Q/sub B/ = (p 
+ rQ/sub s/)/q, where p, q, r are integers and Q/sub B/ and Q/sub 
s/ are the betatron and synchrotron wave numbers, respectively. It is 
proved that these resonances are caused by the crossing angle. 
Analytical investigations as well as computer simulations are in good 
agreement with measurements made at DORIS. The analytical in- 
vestigation further shows that also a dispersion at the interaction 
point will produce these satellite resonances. 


4988 Phase displacement acceleration of high intensity stacks in 
the CERN ISR. Ciapala, E.; Myers, S.; Wyss, C. (CERN, Geneva). 
IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1431-1433(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

In the ISR high intensity stacks of more than 25 A are 
accelerated by phase displacement from 26.6 to 31.4 GeV/c. Phase 
displacement is the only known means of accelerating stacks of such 
large momentum spread (Ap/p = 3%) with the existing low power 
rf system. Acceleration in this way may produce loss of intensity due 
to rf and power supply magnet noise, momentum blowup of the 
stack, closed orbit and working line variations, and changes in the rf 
bucket size while traversing the stack. The existing instrumentation 
allows close control of all relevant parameters during acceleration 
and has resulted in reducing the intensity losses to as little as 10%. In 
this way, luminosities significantly in excess of the ISR design 
luminosity are achieved in an operational way, making 31.4 GeV/c 
one of the standard ISR momenta for physics data taking and giving 
an equivalent momentum of greater than 2,000 GeV/c when related 
to stationary target machines. 


4989 Measurement of the excitation of the coupling resonance 
Q/sub h/—Q/sub v/ = 0. Bryant, P.J.; Galbraith, P.; Gourber, J.P.; 
Guignard, G.; Takikawa, K. (CERN, Geneva). JEEE Trans. Nucl. 
Sci.; NS-24: No. 3, 1440-1442(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

To take advantage of the large resonance-free regions close to 
the diagonal Q/sub h/ = Q/sub v/ in the tune diagram, the 
Intersecting Storage Rings (ISR) operate with nearly equal tunes. 
Thus, the excitation of the coupling resonance Q/sub h/ - Q/sub v/ 
= O is of importance and this has stimulated the study of its effects, 
the measurement of its excitation by axial and skew quadrupole fields 
and its compensation. A complex coupling coefficient C can be 
defined in terms of axial and skew quadrupole fields, and the 
unperturbed machine parameters. An electronic device was built to 
measure Vertical bar C Vertical bar by kicking a small beam and 
analyzing the coherent oscillation. By combining different coupling 
vectors, phase measurements are also possible. Examples are given of 
coupling vectors measured in the ISR for magnet tilts, skew quadru- 
poles and solenoids. The outlines of two methods for directly 
measuring both amplitude and phase are also given. Some ideas are 
extended to higher order resonances. 


4990 Longitudinal bunch dilution due to rf noise. Hansen, S.; 
Hofmann, A.; Peschardt, E.; Sacherer, F.; Schnell, W. (CERN, 
Geneva). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1452-1454(Jun 1977). 

rom Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The effect of phase noise on a tightly bunched proton beam is 
investigated taking into account the frequency spread in the beam, 
the wali impedance and the phase feedback loop. Under normal 
conditions the measured dilution rates in the ISR correspond typical- 
ly to a doubling of the bunch length in one to a few hours, and are 
consistent with the measured noise spectra. Amplitude noise is not 
investigated. 
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4991 Measurement of beam stability and coupling impedance by 
rf excitation. Hofmann, A.; Zotter, B. (CERN, Geneva). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1487-1489(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The transverse stability limit and coupling impedance of 
proton beams in the CERN Intersecting Storage Rings were mea- 
sured by external excitation of the beam. The impedance values at 
low frequencies thus obtained are in good agreement with the sum of 
the skin-effect and the wall-inductance which has been measured 
previously. The method can be extended to higher frequencies if the 
beam can be stabilized against low-frequency oscillations, e.g., by 
feedback. 


4992 Longitudinal instabilities of bunched beams in the ISR. 
Bramham, P.; Hansen, S.; Hofmann, A.; Peschardt, E. (CERN, 
Geneva). IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1490-1492(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Microwave instabilities occur in bunched beams in the ISR 
leading to a dilution of the phase space density and limiting the 
longitudinal density of the stacked beams. According to D. Boussard 
this instability can be described as a coasting beam instability inside 
bunches. Experimental investigations of this microwave instability 
support this theory and give a high frequency impedance Vertical 
bar Z/sub L/ Vertical bar /n = 14 ohms. Injecting large currents in 
bunches of large area increases the threshold of this instability. The 
larger currents can produce coupled bunch mode instabilities which 
can be cured by a higher harmonic cavity. 


4993 Comparison of measured and computed loss to parasitic 
modes in cylindrical cavities with beam ports. Wilson, P.B.; Styles, 
J.B.; Bane, K.L.F. (Stanford Univ., CA). JEEE Trans. Nucl. Sci.; 
NS-24: No. 3, 1496-1498(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The importance of parasitic mode losses for the design and 
operation of electron-positron storage rings is now well recognized. 
These losses at present set the limit on allowable beam current in the 
SPEAR II ring under some operating conditions. Parasitic mode 
losses and their potential deleterious effects are a prime consider- 
ation in the design of the PEP vacuum chamber. Too high a loss 
impedance can lead not only to overheating of individual compo- 
nents but to a reduced threshold for bunch instabilities. It is impor- 
tant therefore to have available adequate measurement and computa- 
tional methods, both as an aid in the design of specific vacuum 
chamber components and to provide a better understanding of the 
nature of the loss impedance. 


4994 Operation of the CERN-ISR for high luminosity. Fischer, 
C.; O'Hanlon, H.; Koutchouk, J.P.; Lemeilleur, F.; Lewis, D.; 
Myers, S.; Neet, D.; Risselada, T.; Vos, L. (CERN, Geneva). JEBE 
Trans. Nucl. Sci.; NS-24: No. 3, 1515-1517(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The CERN Intersecting Storage Rings are routinely operated 
at 26 GeV/c for physics experiments with proton beam intensities 
greater than 25 Amps and luminosities greater than 2 x 
10°'cm™~?sec™ '. Six out of eight intersection regions are used concur- 
rently for colliding beam physics experiments. Each experiment is 
sensitive to background caused by protons lost from the stacked 
beams and locally induced radiation. Operational techniques for each 
of the essential processes involved in establishing stable beam condi- 
tions are reviewed and methods of maintaining minimal beam loss 
rates and the control of background in individual intersections 
throughout the beam lifetime of about 40 hours are presented. 


4995 Compensation of beam loading in the ISR rf cavities, 
Frischholz, H.; Schnell, W. (CERN, Geneva). JEEE Trans. Nucl. 
Sci.; NS-24: No. 3, 1683-1685(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The rf cavities employed for stacking in the ISR are equipped 
with a powerful feedback system, which compensates for most of the 
beam-induced voltage. This system is, however, limited - mainly by 
the current in the final amplifier tube - to injected beam intensities of 
about 5 x 10** protons at most. Higher intensities are now available 
from the PS. Additional beam-load compensation has, therefore, 
been added to the existing cavities and feedback amplifiers. This 
beam-load compensation consists of a pick-up, a one-turn delay 
cable, a wide-band amplifier chain and a final amplifier, directly 
connected to the accelerating gap. This system injects into the cavity 
a current approximately equal and opposite to the beam current. 


4996 Parallel coupled cavity structure. Sundelin, R.M.; Kirch- 
gessner, J.L.; Tigner, M. (Cornell Univ., Ithaca, NY). JEEE Trans. 
Nucl. Sci.; NS-24: No. 3, 1686-1688(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 
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A parallel coupled rf cavity structure which provides favor- 
able solutions to all of the requirements for use in an e* e~ storage 
ring is described. Properties of this structure were determined math- 
ematically and through measurements on S-band models. An L-band 
prototype is being constructed and will be tested at high power. 


4997 Performance of a high efficiency high power uhf klystron. 
Konrad, G.T. (Stanford Linear Accelerator Center, CA). [EEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1689-1691(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A 500 kW c-w klystron was designed for the PEP storage 
ring at SLAC. The tube operates at 353.2 MHz, 62 kV, a microper- 
veance of 0.75, and a gain of approximately 50 dB. Stable operation 
is required for a VSWR as high as 2 : 1 at any phase angle. The 
design efficiency is 70 percent. To obtain this value of efficiency, a 
second harmonic cavity is used in order to produce a very tightly 
bunched beam in the output gap. At the present time it is planned to 
install 12 such klystrons in PEP. A tube with a reduced size 
collector was operated at 4 percent duty at 500 kW. An efficiency of 
63 percent was observed. The same tube was operated up to 200 kW 
c-w for PEP accelerator cavity tests. A full-scale c-w tube reached 
500 kW at 65 kV with an efficiency of 55 percent. In addition to 
power and phase measurements into a matched load, some data at 
various load mismatches are presented. 


4998 System for calibration of SPEAR transport line toroids. 
Huang, T.V.; Smith, H.; Crook, K. (Stanford Univ., CA). IEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1748-1750(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A one nanosecond pulse generator was developed for calibra- 
tion of the intensity monitors (toroids) in the SPEAR transport lines. 
The generator, located at the toroid, is simple, low cost and resistant 
to radiation. The generator and its connection to the standard SLAC 
toroid calibration system are described. 


4999 rf system for the PEP storage ring. Allen, M.A.; Kar- 
vonen, L.G.; Pellegrin, J.L.; Wilson, P.B. (Stanford Univ., CA). 
IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1780-1782(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The main parameters of the rf system for the PEP storage 
ring are given. A total of 6 MW will be provided by twelve 
klystrons, each capable of delivering 500 kW of continuous rf power. 
Each klystron feeds two accelerating cavity sections, each 2.1 meters 
in length. The general layout is shown. The klystrons are housed in 
shelters above ground. The wave guides run through vertical pene- 
trations to connect the klystrons to the accelerating cavities in the 
tunnel. The shelters are pleced at three symmetrical regions around 
the ring. At each of regions 4, 8, and 12 there will be four klystrons 
and their eight cavities with the eight cavities all being grouped 
together in the long straight section on one side of an interaction 
region. The klystron power supplies are on pads outside the shelters. 
They are unregulated but their voltage may be slowly varied over a 
40 percent range by means of variable voltage transformers in the 12 
kV input line to each power supply. The output of each power 
supply passes into the shelter to a high voltage cabinet which 
contains filter capacitors, crowbars, interlock circuits, and control 
and metering circuits. 


5000 Double frequency rf system to increase the DCI energy. 
Bergher, M.; Bourdon, J.C.; Brunet, P.; Le Duff, J. (Univ., Paris, 
rh France). IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1783-1785(Jun 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The D.C.I. rf system was designed for a maximum energy of 
about 1.8 GeV. In order to reach the psi’ resonance at 1.85 GeV the 
system has to be improved knowing that the magnet limitation is 1.9 
GeV. The available space around the ring just permits it to add up a 
second cavity with a frequency four times higher than the present rf 
frequency. The design of such a double frequency rf system is 
described and the expected behavior discussed. 


5001 PETRA control system. Frese, H.; Hochweller, G.; 
Peters, F.; Wille, K. (Deutsches Elektronen Synchrotron, Hamburg). 
IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1792-1794(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

PETRA is controlled through three medium size computers 
located in the central control room. The physical setup and the 
organization of the control and measurement electronics and the 
data transmission system are described. An overview on the different 
monitor systems designed for PETRA is given. 


5002 ISABELLE half-cell control system. Buxton, W.; Frankel, 
R.; Humphrey, J.W. (Brookhaven National Lab., Upton, NY). IEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1798-1800(Jun 1977). 
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From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The primary function of the ISABELLE half-cell control 
system is to monitor and control the magnet power supplies of the 
half-cell. In addition, the control system must be flexible enough that 
it can be expanded to become involved in additional areas such as 
vacuum and magnetic measurements. A control system based upon 
AGS control standards, but modified into a development tool for 
research and electrical engineering support was constructed. Special 
attention was given to the inherent differences between controlling 
an ISABELLE and a conventional fast cycling accelerator. The use 
of FORTRAN and BASIC networks, and microprocessors is re- 
viewed insofar as they pertain to this system. Some general opinions 
on model control systems, based upon our experience, are presented. 


5003 Magnetic beam position detector. Brand, K.; Gourber, 
J.P. (CERN, Geneva). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1812- 
1814(Jun sath 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

In storage rings, the monitoring of the coasting beam posi- 
tions at the intersections is of prime importance for luminosity 
optimization and control of beam-beam space charge effects. The 
magnetic beam position detector, developed for the CERN Inter- 
secting Storage Rings (ISR), is mounted around the standard 
vacuum chamber near the intersection point. Coils above and below 
the beam are used to detect the beam’s magnetic field. To avoid the 
influence of external fields, the beam is wobbled vertically at 80 Hz 
and only field components at this frequency are measured with 
synchronous detectors. A feedback system maintains a null signal by 
centering the probe on the beam so that the beam position is known 
directly from displacement transducers mounted on the probe. The 
precision is better than 0.05 mm vertically and 0.25 mm horizontally 
with a 5 A beam modulated by +-0.1 mm. Special care was taken to 
minimize the parasitic currents in the vacuum chamber which limit 
the precision. The beam position modulation, which is confined to 
the intersecting region, is obtained by two ac vertical bending 
magnets per ring and it is synchronous and in phase for the two 
rings. This scheme was found to have a negligible effect on the 
beams. 


5004 50 MHz transverse feedback system in the CERN ISR. 
Carron, G.; Myers, S.; Thorndahl, L. (CERN, Geneva). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1833-1835(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

One of the intensity limits in the ISR is imposed by the 
transverse coherent instability. The intensity at which the instability 
occurs may be raised by Landau damping, i.e., increasing the tune 
spread of the stacked beam. However, due to nonlinear resonances, 
the maximum tune spread is limited. A vertical feedback system 
which detects and damps the first eight modes of the instability has 
succeeded in increasing the intensity limit by a factor of approxi- 
mately 1.6. Recently this factor has once again become insufficient 
due to the increase in intensity resulting from improvements in the 
longitudinal density and vacuum system. A new 50 MHz feedback 
system has now been installed which damps the first 166 modes of 
the instability. Hence at low chromaticity values the critical intensity 
is raised by around another factor of two. The electronic gain of this 
system decreases with frequency in order to limit the blow-up of 
vertical oscillations due to electronic noise and to reduce phase 
errors at high frequencies. The 50 MHz system has been used to 
explore the ISR vacuum limit to intensities of 39 A. 


5005 Positron—-Electron Project (PEP). Rees, J.R. (LBL- 
SLAC Joint PEP Group, Berkeley, CA). JEEE Trans. Nucl. Sci.; 
NS-24: No. 3, 1836-1841(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

PEP, an 18-GeV electron-positron colliding-beam storage 
ring facility at SLAC, is being built by a team from LBL and SLAC. 
Construction is under way and completion is scheduled for Fall of 
1979. A summary is given of the design of the facility, and the status 
of the project is reported. 


5006 Electron—positron storage ring PETRA: plans and status. 
Voss, G.A. (Deutsches Elektronen-Synchrotron, Hamburg). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1842-1844(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Construction of the Electron-Positron Storage Ring PETRA 
was authorized October 20, 1975. At present most of the civil 
engineering work is completed and ring installation work is under 
way. All major components are on order and series production of 
bending magnets, quadrupoles, vacuum chambers and rf-resonators 
has started. Start-up of the machine is planned with a fourfold 
symmetry configuration with four active beam-beam interaction 
points. Five experimental facilities have been recommended for the 
first round of experiments scheduled to begin mid 79. 
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5007 Design concept for a 100 GeV e* -e~ storage -ing. Billinge, 
R.; Bramham, P.; Hoffmann, H.F. (CERN, Geneva). JEEE Trans. 
Nucl. Sci.; NS-24: No. 3, 1857-1859(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A conceptual design of a 100 GeV e* -e~ storage ring (LEP) 
being studied at CERN and some of the problems encountered are 
presented. The 20 GeV fast-cycling injector synchrotron is studied 
at the Rutherford Laboratory. To obtain a luminosity L = 1 x 10° 
cm~?s~! at 100 GeV, the product of bending radius rho and the rf 
power P/sub B/ delivered to both beams must be P/sub B/ rho = 
136 GWm, assuming agg coupling, a maximum permissible 
beam- beam tune shift AQ = 0.06, and a vertical amplitude function 
B/sub y/* = 0.01 m at the th sae on The bending radius rho = 6.1 
km was obtained by cost optimization. 


5008 Status report on D.C.I. (Univ. of Paris, Orsay, France). 
IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1860-1862(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Ring 1 of D.C.I. has been operational since July 1976 and was 
used since then for e* e~ collisions as well as a synchrotron radiation 
facility. First injection was made in Ring 2 in December 1976. It is 
hoped to bring Ring 2 to the level of performance of Ring 1 and 
then test the space charge compensation. Single and two-beam 
behavior of Ring 1 are discussed. Present performances are given 
and future steps are briefly sketched. 


5009 Synchrobetatron resonances. JEEE Trans. Nucl. Sci.; NS- 
24: No. 3, 1863-1865(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

At the 1975 Particle Accelerator Conference it was reported 
that a class of resonances were observed in SPEAR II that had not 
appeared before in SPEAR I. These resonances occur when the 
betatron oscillation wave numbers v/sub x/ or v/sub y/ and the 
synchrotron wave number v/sub s/ satisfy the relation (v/sub x,y/ - 
mv/sub s/) = 5, with m an integer denoting the m/sup th/ satellite. 
The main difference between SPEAR II and SPEAR I is the value 
of v/sub s/, which in SPEAR II is approximately 0.04, an order of 
magnitude larger than in SPEAR I. An ad hoc meeting was held at 
the 1975 Particle Accelerator Conference, where details of the 
SPEAR II results were presented and various possible mechanisms 
for producing these resonances were discussed. Later, experiments 
were performed at SPEAR to identify the mechanism believed to be 
the most likely explanation. Some of the current experimental 
knowledge and theoretical views on the source of these resonances 
are presented. 


5010 Combined-function electron storage rings. Hofmann, A.; 
Zotter, B. (CERN, Geneva). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 
1875-1877(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A combined-function lattice permits reduction of the rf power 
required for compensation of synchrotron radiation, compared to a 
separated-function machine of the same circumference. At the same 
time, the required beam aperture is slightly smaller, and the damping 
aperture is much larger. Damping of radial betatron oscillations is 
achieved by making the defocusing magnets slightly stronger than 
the focusing ones. 


5011 Fast optimization techniques applied to linear and non- 
linear lattices of electron storage rings and accelerators. Peck, S. 
(Cornell Univ., Ithaca, NY). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 
1878-1879(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A description is given of a general interactive computer 
program, ZEN, developed to determine linear focussing parameters 
for CESR, the Cornell electron storage ring, and application of 
similar methods to non-linear elements. It is particularly suitable for 
lattices of electron accelerators, especially those with large numbers 
of independently variable focussing parameters. ZEN is a descendent 
of the linear lattice calculating program, MAGIC, having improved 
interactive capability and new minimization routine, MINOP. 


5012 LEP injection. Bennett, J.R.J.; Carne, A.; Gray, D.A.; 
Harold, M.R.; Maidment, J.R.M.; Rees, G.H.; Wheldon, A.G. 
(Rutherford Lab., Eng.). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1880- 
1881(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Studies have commenced on an injector for LEP, the CERN 
100 GeV e*-e™ storage ring design. The minimum energy for 
injection is 20 GeV, and a synchrotron injector is chosen in prefer- 
ence to a linac for cost reasons and to obtain faster ring filling. 
Factors involved in the design of the injector synchrotron are 
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discussed and 2 alternative schemes are outlined for the filling of the 
32 e* and 32 e~ LEP bunches. 


5013 Quantum lifetime in electron storage rings. Chao, A.W. 
(Stanford Univ., CA). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1885- 
1887(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

One of the mechanisms which contributes to beam lifetime in 
electron storage rings is the quantum emission of energetic photons 
causing particles to be lost from the rf bucket. This quantum lifetime 
is among other things important in defining the required aperture in 
a storage ring. An approximate expression of quantum lifetime, 
predicted by a one-dimensional model which takes into account only 
the betatron motion, has been used in most storage ring designs. If 
the beam is aperture-limited at a position with nonzero dispersion, 
both the betatron and synchrotron motions have to be included, and 
a two-dimensional model must be used. An exact expression of 
quantum lifetime for the one-dimensional case and an approximate 
expression for the two-dimensional case are given. 


5014 PETRA physical plant. Dasskowski, E. (Deutsches Elek- 
tronen-Synchrotron, Hamburg). JEEE Trans. Nucl. Sci.; NS-24: No. 
3, 1888-1889(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The choice of ring tunnel construction and shielding, soil 
setting due to the overhead load and the arrangement of the machine 
in the tunnel are discussed, including special aspects such as bus bars 
and piping, ventilation and alignment. The main features of the 
experimental halls are given and the accommodation of special 
experimental requirements, e.g., pits and heavy foundations. Con- 
struction of the buildings started in January 1976 and has been 
completed to more than 95% within 15 months, according to sched- 
ule. 


5015 ISABELLE closed orbit correction system. Parzen, G. 
(Brookhaven National Lab., Upton, NY). IEEE Trans. Nucl. Sci.; 
NS-24: No. 3, 1890-1892(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The proposed closed orbit correction system for the ISA- 
BELLE storage accelerators is described. Results given include the 
initial orbit displacement error expected, the degree of correction 
that is expected by moving quadrupoles and by exciting dipole 
correction coils, the limitations on orbit correction due to the 
number and location of the probes (pick-up electrodes) and the 
accuracy requirements on the power supplies that stem primarily 
from the need to keep the two narrow beams in proper collision with 
each other. 


5016 Designing the IHEP accelerating storage complex. JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1900-1902(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Further development of elementary particle physics requires 
construction of accelerators and systems with colliding beams of a 
new generation. To realize a wide-scale program of physical experi- 
ments whose final goal will be a solution of such important problems 
(as for example, a subnuclear particle structure and creation of 
general theory of interactions), one needs accelerated proton and 
electron beams with an energy of hundreds and thousands of GeV 
respectively, as well as colliding beams with energy in the c.m. 
system of more than 200 to 200 GeV. The project of an accelerating 
storage complex (UNK) is being worked out on the basis of the 
presently existing IHEP 70-GeV proton synchrotron (U-70) that is 
planned to be used as a booster to the UNK. Much work has been 
done to modify the accelerator so as to provide the required param- 
eters of the proton beam and to increase its intensity. At present the 
maximum achievable intensity is 5 x 10’? protons per cycle and for a 
considerable period of time the machine can operate with the 
intensity 4.5 x 10'* protons per cycle. Beam emittance is epsilon/sub 
r/ = epsilon/sub z/ = 1.2 7 mm-mrad. 


INSTRUMENTATION 
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GENERAL DETECTORS AND MONITORS 
REFER ALSO TO CITATION(S) 3459, 3554, 3579, 4536, 5145 


5017 (LA-UR—77-1907) Radiation monitoring by minicom- 
puter. Seamons, M. (Los Alamos Scientific Lab., N.Mex. (USA)). 
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1977. Contract W-7405-ENG-36. 8p. (CONF-771101—1). Dep. 
NTIS, PC A02/MF A011. 

From MIDCON electronic show and convention; Chicago, 
Illinois, USA (8 Nov 1977). 

Radiation monitoring at the Los Alamos Scientific Laborato- 
ry (LASL) ranges from measuring the potential build-up of alpha 
particle radiation in the offices and laboratories of LASL to the 
detection of radiation leakage from nuclear tests at the Nevada Test 
Site (NTS). This paper describes PDP-11 based systems to accom- 
plish both types of monitoring. In the first system, filter papers are 
collected from monitoring stations around LASL. One filter paper is 
placed under any of 128 photomultiplier (PM) tubes exposing it to 
alpha radiation. Alpha particle “hits” are recorded in a 64-word 
hardware FIFO, which interrupts and is read by the computer. The 
FIFO makes it possible to handle short aggregate alpha particle 
bursts of up to 10° hits/s in a computer that can only process 10‘ 
hits/s. In the second system, up to 100 current measuring radiation 
probes feed data from the site of the nuclear test(s) to the computer 
by microwave. The software system can support three tests simulta- 
neously. Both systems offer a high degree of flexibility in configur- 
ing for a new test and in real-time control of such things as channel 
assignment, selective data retrieval, and output formatting. 


5018 (N—77-14413) Characterization of InAs-doped silicon de- 
tectors. (Naval Electronics Lab. Center, San Diego, Calif. (USA)). 
Dec 1976. 135p. (NASA-CR—151941). NTIS PC A07/MF AOl. 

Data are presented from a range of operating conditions 
which include background photo flux, operating temperature, and 
frequency. Each detector is equipped with a load resistor, a cryogen- 
ic field effect transistor preamplifier, and a temperature sensor. Data 
are also presented of detector signal, noise spectra, noise equivalent 
power, and spectral response. 


5019 (N—77-23906) Proton-induced radioactivity in Nai (Tl) 
scintillation detectors. Interim report. Fishman, G.J. (Teledyne 
Brown Engineering, Huntsville, Ala. (USA)). Apr 1977. Contract 
NAS8-26342. 69p. (NASA-CR—150237). NTIS PC A04/MF AOI1. 
Radioactivity induced by protons in sodium iodide scintilla- 
tion crystals were calculated and directly measured. These data are 
useful in determining trapped radiation and cosmic-ray induced, 
background-counting rates in spaceborne detectors. 


5020 (ORNL—S5307) Alternating sample changer and an auto- 
matic sample changer for liquid scintillation counting of alpha-emitting 
materials. Thorngate, J.H. (Oak Ridge National Lab., Tenn. (USA)). 
Aug 1977. Contract W-7405-ENG-26. 53p. Dep. NTIS, PC A04/MF 
AOl. 

Two sample changers are described that were designed for 
liquid scintillation counting of alpha-emitting samples prepared using 
solvent-extraction chemistry. One operates manually but changes 
samples without exposing the photomultiplier tube to light, allowing 
the high voltage to remain on for improved stability. The other is 
capable of automatically counting up to 39 samples. An electronic 
control for the automatic sample changer is also described. 


5021 Thorium tetrabromide scintillators and radiation detection 

and measurement therewith. Carlier, R.; Hussonois, M.; Genet, M.; 

Krupa, J.C. (to Agence Nationale de Valorisation de la Recherche). 

_ Patent 4,039,839. 2 Aug 1977. Priority date 25 Jun 1975, France. 
p. 

Thorium tetrabromide has been found to exhibit fluorescence 
and radioluminescence with emission of blue light in the range from 
3400 to 4800 A with a maximum around 4000 A in response to 
electromagnetic waves shorter than 3000 A, whether ultraviolet, X 
or gamma rays and also in response to energetic charged particle 
radiation, such as alpha rays, beta rays, protons and heavy ions. 
Because of the radioactive decay of thorium, there is a background 
autoluminescence. Crystals of thorium tetrabromide are transparent 
to its luminescence radiation and are particularly suitable for radi- 
ation detectors and measurements, frequency converter, standards, 
radioisotopic microgenerators of electricity, and the like. They are 
also useable as neutron flux detectors, for thermal and fast neutrons 
because the component elements of the crystal react with neutrons 
to respectively produce neutrons activation reactions and fission 
reactions. 14 claims, | figure. 


5022 X-ray detector. Whetten, N.R.; Houston, J.M. (to Gener- 
al Electric Co.). US Patent 4,031,396. 21 Jun 1977. Filed date 26 Sep 
1975. 10p. 

An ionization chamber for use in determining the spatial 
distribution of x-ray photons in tomography systems comprises a 
plurality of substantially parallel, planar anodes separated by paral- 
lel, planar cathodes and enclosed in a gas of high atomic weight at a 
pressure from approximately 10 atmospheres to approximately 50 
atmospheres. The cathode and anode structures comprise metals 
which are substantially opaque to x-ray radiation and thereby tend to 
reduce the resolution limiting effects of x-ray fluoresence in the gas. 
In another embodiment of the invention the anodes comprise parallel 
conductive bars disposed between two planar cathodes. Guard rings 
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eliminate surface leakage currents between adjacent electrodes. 8 
figures. 


5023 Simple method for determining absolute disintegration 
rates for some radionuclides. Dickens, J.K. (Oak Ridge National 
Lab., Tenn. (USA)). Nucl. Instrum. Methods; 143: No. 2, 315-317(1 
Jun 1977). 

A method is described for determining absolute disintegration 
rates for certain electron-capture isotopes using X-ray-gamma-ray 
summing in a single high-resolution detector. The method does not 
require knowledge of detector efficiencies nor of gamma-ray branch- 
ing ratios. Results obtained for ® Zn are presented in which a source 
of 10 500 disintegrations/s was calibrated to an estimated accuracy 
of 0.9% using a 200 mm? intrinsic Ge detector. 


5024 Low background detection system for neutron reaction 
experiments. Maxson, D.R.; Palmer, D.C.; Bading, J.R. (Brown 
Univ., Providence, R.I. (USA)). Nucl. Instrum. Methods; 142: No. 3, 
479-488(1 May 1977). 

A low background detection system has been developed for 
(n, charged particle) experiments with 14 MeV neutrons. A tele- 
scope having two gas proportional AE-counters and a Nal(T1) E- 
detector is used, along with a fast scintillation counter for the 
associated alpha particles from the T(d,n)*He neutron source. The 
charged particle time-of-flight t is measured as well as AE;, AE2, and 
E. Particle identification is effected by combining the AE and E 
signals in a differential range analog circuit, and background sup- 
pression is accomplished by recording only those events for which t 
is in a predetermined range At. The telescope differs significantly 
from previous designs in having an E-detector of large area at the 
end of. an evacuated drift tube, to provide good geometrical efficien- 
cy and time dispersion without excessive energy loss along the flight 
path. Optimum energy resolution is obtained by using a light filter to 
compensate for non-uniform phototube response. The time-of-flight 
gating technique reduces the data collection time required for a cross 
section measurement of any given statistical accuracy. 


5025 Low noise, high voltage secondary emission ion detector 
for polyatomic ions. Beuhler, R.J.; Friedman, L. (Brookhaven Na- 
tional Lab., Upton, NY). Int. J. Mass Spectrom. Ion Phys.; 23: 81- 
97(1977). 

A low noise, high sensitivity, ion detector based on secondary 
electron emission from a copper dynode has been constructed from a 
modified Dietz design. The utility of this type of detector is shown 
for noise discrimination and suppression on the basis of the different 
secondary electron pulse height distributions observed for noise and 
for signal ions. Sensitivity for ion detection is increased through the 
use of high voltage, and at 45 kV the noise level corresponds to 5 
single electron events per second. Performance is discussed. 


5026 Self-powered neutron detector. Klar, E.; Haller, P.; 
Runge, E.G. (to Siemens A.G., Berlin (Germany, F.R.); Siemens 
A.G., Muenchen (Germany, F.R.)). German(FRG) Patent 
2,239,226/C/. 19 Aug 1976. 5p. (In German). 

The invention consists of the emitter composed of two pow- 
dery substances of different n- and y-sensitivity, which are arranged 
in such a way with respect to the collector that the y-sensitivity is 
compensated. Both emitter materials are uniformly distributed over 
the emitter volume. They consist of sections in the form of firmly 
twisted wires in a rod running coaxially within the collector, which 
is metallized on its inner surface and forms a layer of insulating 
material. 


RADIATION DOSEMETERS 
REFER ALSO TO CITATION(S) 5728 


5027 (CONF-770726—1) Current situation for exoelectron do- 
simeters of BeO ceramic in neutron dosimetry. Gammage, R.B. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 9p. Dep. NTIS, PC A02/MF AO1. 

From 6. workshop on personnel neutron dosimetry; Oak 
Ridge, Tennessee, USA (11 Jul 1977). 

Much of the early enthusiasm for using exoelectron dosi- 
meters (ceramic BeO Thermalox 995) in neutron dosimetry was 
predicted on the belief that the response to fast neutrons, relative to 
gamma rays, was 0.18 to 0.28 on a R/sub y/ equiv/tissue rad n/sub 
f/ basis for neutron energies between 0.1 and 16 MeV. Pairs of BeO 
disks had to be used, one covered with a polyethylene radiator for 
producing recoil protons, and the other covered with Teflon. More 
recent studies indicated a considerably lower ratio of 0.11 for Health 
Physics Reactor Research fission neutrons. In the earlier work the 
BeO was coated with gold to enhance the surface conductivity 
during reading of the thermally stimulated exoelectron emission 
(TSEE). No metallic coating is now deemed to be necessary. Per- 
haps thermal neutron contamination of the fast neutron beams due to 
some thermalization within the hydrogenous radiator was sufficient 
to cause the high apparent fast neutron sensitivity via n, y reactions. 
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Whatever the cause, however, the lower value of 0.11 has caused a 
marked subsidence of enthusiasm in this technique of fast neutron 
monitoring. 


5028 (UCRL—79658) LLL development of a combined etch 
track: albedo dosimeter. Griffith, R.V.; Fisher, J.C.; Harder, C.A. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 30 
Jun 1977. Contract W-7405-ENG-48. 16p. (CONF-770726—2). Dep. 
NTIS, PC A02/MF AO1. 

From 6. workshop on personnel neutron dosimetry; Oak 
Ridge, Tennessee, USA (11 Jul 1977). 

The addition of polycarbonate sheet to albedo detectors for 
electrochemical etching provides a simple, inexpensive way to 
reduce the spectral sensitivity of the personnel dosimeter without 
losing the albedo features of sensitivity and ease of automation. The 
ECEP technique also provides the dosimetrist with the potential for 
identifying conditions of body orientation that might otherwise lead 
to significant error in dosimeter evaluation. 


5029 System for measuring radiation doses in radiotherapy ap- 
paratus. Azam, G.; Boux, R. (to C.G.R.-Mev.). US Patent 4,034,222. 
5 Jul 1977. Priority date 16 Apr 1975, France. 4p. 

A system for measuring radiation doses in radiotherapy com- 
prises two identical metering networks energized in parallel from a 
common radiation source, each network including an integrating 
amplifier whose time constant is variable by the short-circuiting of 
an input resistor. A manually or automatically reversible switch 
selectively foreshortens the time constant of one or the other amplifi- 
er whereby the corresponding metering network controls the cutoff 
of the radiation source whenever the emitted radiant energy reaches 
a predetermined value. The other network, acting as a backup, takes 
over the radiation cutoff upon failure of the controlling network; this 
takeover may be indicated by a set of signal lamps jointly controlled 
by the reversing switch and by a counting unit of the standby 
network. 2 figures. 


5030 Neutron dosimetry by thermoluminescence dosimeter. 
Furuta, Y.; Tanaka, S.I. (Japan Atomic Energy Research Inst., 
Ibaraki). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 461, 209-218(Jan 
1977). 

From International symposium on radiation physics; Calcutta, 
India oe Nov 1974). 





CONF-741109—. 

A historical survey of neutron dosimetry by thermolumines- 
cence dosimeters (TLD) is given, and as the basic problems for 
neutron dosimetry, the energy response to neutrons, gamma-ray 
discrimination, performance in gamma neutron mixed fields, and 
sensitivity improvement are described. Furthermore, two types of 
conversion efficiencies are introduced to obtain the integral glow 
value of TLD from its kerma value. These efficiencies are given for 
any charged particle and may serve not only to estimate neutron 
energy response of any TLD but also to study the energy transfer to 
material from charged particles. As applications of these studies, the 
possibility of development of a rem response TLD or absorbed dose 
measurements for neutrons by TLD are also described. 46 refer- 
ences. 


5031 (PB—266556-T/SL) Metrology and measuring techniques. 
(Department of Commerce, Washington, D.C. (USA). Office of 
Product Standards). 1977. Translated from Gosudarstvennyi Komi- 
tet Standartov Soveta SSSR, Moscow. (TT—76-58001). 62p. NTIS 
PC A04/MF AOl1. 

The articles contained in this translation cover Russian re- 
search on standards and standardization in science and technology. 
This document was received pursuant to a joint U.S. - USSR 

rogram to exchange standards information. The articles deal with 
irradiation, accelerometers, acoustic measurement, electrical engi- 
neering, combustion calorimetry, chemical analysis, automated infor- 
mation, fibers, meteorology, and other fields. 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 
REFER ALSO TO CITATION(S) 5558 


5032 (ANL—76-88(Pt.1), pp 10-13) Improvements in the elec- 
tron energy-loss spectrometer. Tanaka, H.; Huebner, R.H.; Stein- 
graber, O.J.; Spence, D. 1976. 

In Radiological and Environmental Research Division annual 
report. Fundamental molecular physics and chemistry, June 1975— 
September 1976. 

Several design modifications and improvements in the EELS 
system are summarized. 


5033 Performance of a time-variant filter in the presence of 
dominant 1/f noise. Llacer, J.; Meier, D.F. (California Univ., Berke- 
ley (USA). Inst. of Marine Resources). Nucl. Instrum. Methods; 142: 
No. 3, 597-599(1 May 1977). 

The performance of a gated integrator filter has been com- 
pared to that of a typical pseudo-Gaussian filter for the case of high 
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resolution Si(Li) detector-opto feedback FET system. It has been 
found that the theoretically predicted better filtering of the former 
for series and 1/f noise is borne out in practice and that the effect 
can be as significant as a 15 eV reduction out of 90 eV (fwhm) at 
long time constants. 


5034 Polarimeter for threshold photoneutron spectroscopy. 
Holt, R.J.; Specht, J.R.; Jackson, H.E.; Laszewski, R.M. (Argonne 
National Lab., Ill. (USA)). Nucl. Instrum. Methods; 141: No. 1, 125- 
129(15 Feb 1977). 

A polarimeter system has been developed which is suitable 
for use with a continuous energy spectrum of neutrons below 1 
MeV. This polarimeter is well-suited for measuring the polarization 
of photoneutrons near threshold. Analyzing targets of '*O and Mg 
were selected for the present study. A spin-precession solenoid, 
designed for use with a continuous energy spectrum of neutrons, was 
employed in order to minimize systematic errors. As an example of 
the method, the photoneutron polarization is observed from reson- 
ances near threshold for the *°*Pb(y,n)”°?Pb reaction at an angle of 
135°. 


HIGH ENERGY PHYSICS INSTRUMENTATION 
REFER ALSO TO CITATION(S) 5057 


5035 Use of optical filters to improve lead glass shower counter 
resolution, Morrison, R.J.; Cumalat, J.; Eisner, A.M.; Lauer, C. 
(California Univ., Santa Barbara (USA). Dept. of Physics). Nucl. 
Instrum. Methods; 143: No. 2, 311-313(1 Jun 1977). 

At high energies an important contribution to the resolution 
of lead glass shower counters, viewed head-on by the phototube 
involves the coupling between light atthenuation by te glass and 
longitudinal shower fluctuations. This effect is dominated by the 
short wavelength end of the spectrum so that the appropriate use of 
optical filters in front of the photocathode can significantly reduce 
the effect with only a small loss of light. Results of tests performed 
with SF2 counters at the Fermilab are discussed. For these counters 
the resolution is reduced by typically a factor of 0.75. 


5036 Calibration calculations of hadronic cascades induced by 
high-energy muons in iron/plastic calorimeters. Gabriel, T.A.; Am- 
burgey, J.D. (Oak Ridge National Lab., Tenn. (USA)). Nucl. In- 
strum. Methods; 142: No. 3, 361-369(1 May 1977). 

Calculations have been performed to determine the response 
of an iron-plastic calorimeter to muon-induced nuclear interactions. 
The calculated data include energy resolutions and average pulse- 
height signals as a function of energy transfer, energy-transfer angle, 
and spatial-interaction point. 


5037 Identification of atomic numbers up to Z=60 by means of 
AE-E telescopes and a computerized method. Glaessel, P.; Jared, R.C.; 
Moretto, L.G. (California Univ., Berkeley (USA). Dept. of Chemis- 
try). Nucl. Instrum. Methods; 142: No. 3, 569-572(1 May 1977). 

A very sensitive method for the location of individual atomic 
numbers in AE-E telescope data is presented. Identification of ele- 
ments up to Z=60 can be obtained for fragments from heavy ion 
deep-inelastic processes in the energy range of 1-3 MeV/amu using a 
telescope with ionization chamber AE and solid state E detector. 


5038 Scintillation counter hodoscope for low energy light ions. 
Geaga, J.V.; Igo, G.J.; McClelland, J.B. (California Univ., Los 
Angeles (USA). Dept. of Physics) (and others). Nucl. Instrum. 
Methods; 141: No. 2, 263-272(1 Mar 1977). 

A 10-counter plastic scintillator hodoscope to measure pulse 
height, timing and position is described. The spatial, timing and pulse 
height resolutions were measured in a number of tests, and the mass 
resolution is discussed. The spatial resolution using the time-differ- 
ence technique (0.7 cm fwhm for 100 MeV a-particles) is roughly a 
factor of 1.8 better than the resolution using the ratio-of-pulse-height 
method for these counters. 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 5062, 5063, 5067, 5068, 5069, 5070 


5039 (AD-A—039106) Automated M9 propellant quantity gage. 
Final report. Blincow, D.W.; Dominey, S.C.; McCormick, J.H. 
(Tyco Labs., Inc., Pomona, Calif. (USA). General Nucleonics Div.). 
30 Apr 1976. Contract DAAA21-73-C-0300. 67p. NTIS PC A04/ 
MF AOI. 

This report describes the construction and operation of the 
Automated M9 Propellant Quantity Gage (AMPQG). The purpose 
of the AMPQG is to measure the quantity of propellant powder 
sealed within the 40 mm cartridge cases at a production rate of one 
per second. The gage uses a radioactive source of Americium 241, a 
scintillation detector and digital electronics to measure the propel- 
lant by a backscatter technique. The accept/reject decision level is 
set at 80% propellant fill, but due to te statistical nature of the signal 
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source, cartridges with more or less than 80% propellant are accept- 
ed or rejected on a probability basis. The requirements for the 
AMPQG are: (1) Not more than one cartridge can be accepted out 
of one million tested at 55% fill. (2) Not more than one cartridge 
rejected out of five hundred tested at 100% fill. The gage was 
acceptance-tested at Milan Army Ammunition Plant in March 1976. 
The test results and recommendations for future gage construction 
are presented in this report. 


5040 Lower-energy neutron sources for increasing the sensitivity 
of nuclear gages for measuring the water content of bulk materials. 
Bailey, S.M. US Patent 4,039,809. 2 Aug 1977. Filed date 2 Sep 1975. 
6p. 

The sensitivity of a gage using a nuclear source for measuring 
the water content of bulk materials, such as plastic concrete, is 
increased by use of a lithium or fluorine neutron nuclear source. 3 
figures. 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


REFER ALSO TO CITATION(S) 4516 


5041 (AD-A—039507) A study of the charge and current in- 
duced on an aircraft in an EMP simulator facility. part i. the formula- 
tion. part ii. the singularity expansion method. Part III. The numerical 
results. Final report. Taylor, C.D.; Chen, K.; Crow, T.T.; Kumbale, 
M. (Mississippi State Univ., Mississippi State (USA). Engineering 
Industrial Research Station). Dec 1976. 131p. Microfiche copies 
only. 

A study of the aircraft skin current and charge is made for an 
aircraft under the illumination of the electromagnetic field produced 
by a nuclear EMP simulator. This work is motivated by the need to 
relate the response of an aircraft in the EMP simulator to the 
response of an aircraft under actual EMP illumination. The analysis 
toward a specific EMP simulator at Kirtland AFB, New Mexico; 
however, the methodology presented is applicable to other types of 
simulator facilities. 


5042 (AD-A—039537) Charge yield and dose effects in MOS 
capacitors at 80°K. Technical report. Boesch, H.E. Jr; McGarrity, 
J.M. (Harry Diamond Labs., Washington, D.C. (USA)). May 1977. 
28p. (HDL-TR—1806). NTIS PC A03/MF AO1. 

The response of metal-oxide semiconductor capacitors to 
short-pulse high-energy electron irradiation was measured at 80°K. 
It was confirmed that radiation-generated holes are almost totally 
retained in the SiO» layer regardless of oxide processing; this reten- 
tion was exploited to determine carrier yield as a function of applied 
electric field. Evidence was found that the holes undergo an initial 
displacement under an applied field immediately following carrier 
generation (9.5 nm at 1,000,000 V/cm). Samples were subjected to 
pulsed irradiation at 80°K to accumulated doses above 1,000,000 
rads (SiOz) and mechanisms which limit hole buildup above 50,000 
rads (SiOz) were explored. Electron-hole recombination in a low 
field region of the SiO. was identified as an important process and 
was modeled. Other mechanisms discussed include electron injec- 
tion, field- and temperature-activated hole transport, applied field 
collapse, and dielectric breakdown. 


5043 (AD-A—040154) EMP response and damage modeling of 
diodes, junction field effect transistor damage testing and semiconduc- 
tor device failure analysis. Final technical report Aug 74—Dec 75. 
Tasca, D.M.; Stokes, S.J. III. (General Electric Co., Philadelphia, 
Pa. (USA). Space Div.). Apr 1976. Contract DAAG39-74-C-0090. 
201p. NTIS PC A10/MF AO1. 

Engineering type damage models to predict both surge im- 
pedance and failure levels of silicon semiconductor diodes when 
exposed to EMP type environments were developed from multiple 
regression analyses of a large experimental data base which was 
supplied by the U.S. Army/HDL and the U.S. Air Force/AFWL. 
The models were developed for both forward and reverse polarities 
of junction current conduction. The models are expressed in terms of 
published device parameters and, as such, do not require a ‘hands on’ 
device evaluation. The models were developed both for conditions 
where the device construction was unknown and for conditions 
where specific device construction is known. Separate models were 
developed for devices functionally classified as ‘rectifiers, diodes and 
switches’ and for devices functionally classified as ‘non-temperature 
compensated zener diodes’. this study was undertaken to provide a 
supplement to the damage modeling techniques presently contained 
in the DNA EMP Handbook, Report No. DNA 2114H. 


5044 (AD-A—040397) Response of lwir HgCdTe photoconduc- 
tive detectors to ionizing radiation. Technical report. Share, S. (Harry 
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Diamond Labs., Washington, D.C. (USA)). Dec 1976. 47p. (HDL- 
TR—1768). NTIS PC A03/MF AO1. 

The effect of ionizing radiation on 0.09-eV bandgap long 
wave-length infrared HgCdTe photoconductive detectors at 77 K 
has been investigated. The results of pulsed gamma, gamma-count- 
ing, and gamma-induced noise experiments indicate that the average 
value of the electron-hole pair creation energy, epsilon rho of Hg 0.8 
Cd 0.2 Te is 0.36 plus or minus 0.07 eV. Analysis of gamma-counting 
and gamma-induced noise experiments indicate that the majority of 
the gamma events originate from Compton interactions in the sur- 
rounding material--for example, glass dewar external to the detector. 
Initial decay characteristics of the detector response following a 
prompt gamma pulse appear to depend on the detector material, 
proceeding either through a bimolecular or a Shockley-Read recom- 
bination process. At longer times following the pulse, trap-limited 
processes become operative in which the fractional level of decay 
eventually reaches the same value for all the material-preparation 
techniques evaluated in this work. This applies to detectors in which 
the surface was left untreated, or was passivated. A detector with 
the surface treated with a ZnS antireflection coating, however, 
exhibited an enhanced long time decay response at the largest 
gamma doses. 


5045 (AD-A—040700) The response of optical isolators in a 
nuclear radiation environment. Final report. Mardiguian, A.E.; Soda, 
K.J.; Maier, R.J. (Air Force Weapons Lab., Kirtland AFB, N.Mex. 
(USA)). May 1977. 17p. (AFWL-TR—77-503). NTIS PC A02/MF 
AOl. 


The effects of gamma total dose and gamma dose rate expo- 
sures on the operation of a state-of-the-art optical isolator were 
investigated. The isolator was irradiated in both ‘on’ and ‘off’ states 
to determine upset in dose rate environment from 1.5 x 10 to the 8th 
power to 2.2 x 10 to the 11th power rads(Si)/sec. High state output 
voltage was subject to upset at all dose rates tested. Propagation 
delay times, and output voltage and current were measured for total 
dose exposures up to 5,000,000 rads(Si). Of the parameters tested, 
only high state output current and low-to-high propagation delay 
times exceeded the manufacturer's specifications in the total dose 
environment. (Author) 


5046 (AD-A—040936) Investigation and design of electronic 
circuitry related to noise and radiation effects for solid state devices 
and circuits. Final report 1 November 1973—31 October 1976. Coch- 
run, B.L. (Northeastern Univ., Boston, Mass. (USA)). Mar 1977. 
Contract F19628-74-C-0051. 61p. NTIS PC A04/MF AO1. 

This report details the design and operation of four different 
instrumentation systems. These are circuitry for evaluating the 
charge and discharge characteristics of Schottky diode detectors, an 
optical signal and random noise source, noise reduction circuitry and 
an IR detector three phase CCD scanning system. 


5047 (AD-A—042049) New memory dey'ce structures. Interim 
technical report No. 2. Hartsell, G.A. (Minnesota Univ., Minneapolis 
(USA). Dept. of Civil and Mineral Engineering). Jan 1975. Contract 
F33615-74-C-1054. 48p. NTIS PC A03/MF AOl1. 

The Air Force has requirements for a radiation-hardened shift 
register analog memory device for applications such as data storage, 
data re-formatting, and signal delay. The device must have low 
power consumption and a wide dynamic range, but nonvolatility is 
not required because of the nature of the real-time system applica- 
tion. The objective of the program carried out under Contract No. 
F33615-74-C-1054 is to investigate new semiconductor analog 
memory structures having the potential for extreme radiation hard- 
ness. Device performance goals are (1) sample rate of 10 MHz, (2) 
dynamic range of 1000, (3) maximum power dissipation of 40 
microwatts per bit, (4) total dose hardness to ionizing radiation of 
1M rad (Si), and (5) recovery within 10 Milliseconds after exposure 
to a pulse of ionizing radiation. (Author) 


5048 (N—77-19162) Prediction and measurement results of ra- 
diation damage to CMOS devices on board spacecraft. Stassinopoulos, 
E.G.; Danchenko, V.; Cliff, R.A.; Sing, M.; Brucker, G.J. (National 
Aeronautics and Space Administration, Greenbelt, Md. (USA). God- 
dard Space Flight Center). Feb 1977. 5p. (NASA-TM-X—71278; 
X—601-77-33). NTIS PC A02/MF A011. 

All the currently available results of the flight experiment for 
all the individually instrumented 130 transistors, relating to both 
biased and unbiased n- and p-channel RCA and -channel AMI 
devices were presented. The predictions of dose levels based on a 
detailed analysis of the space radiation environment as encountered 
by Explorer-55 and calculated by one dimensional slab geometry, 
and three dimensional spherical geometry were cited. 


5049 (N—77-19322) A complementary MOS process. Jhabvala, 
M.D. (National Aeronautics and Space Administration, Greenbelt, 
Md. (USA). Goddard Space Flight Center). Mar 1977. 37p. (NASA- 
TR-R—470; G—7702F-7). NTIS PC A03/MF AOI. 

The complete sequence used to manufacture complementary 
metal oxide semiconductor (CMOS) integrated circuits is described. 





JAN. 31, 1978 


The fixed-gate array concept is presented as a means of obtaining 
CMOS integrated circuits in a fast and reliable fashion. Examples of 
CMOS circuits fabricated by both the conventional method and the 
fixed-gate array method are included. The electrical parameter speci- 
fications and characteristics are given along with typical values used 
to produce CMOS circuits. Temperature-bias stressing data illustrat- 
ing the thermal stability of devices manufactured by this process are 
presented. Results of a preliminary study on the radiation sensitivity 
of circuits manufactured by this process are discussed. Some process 
modifications are given which have improved the radiation hardness 
of our CMOS devices. A formula description of the chemicals and 
gases along with the gas flow rates is also included. 


5050 Prediction method by black box modelling. Richards, 
R.F.; Williams, P.W. (Ministry of Defence, London). JEEE Trans. 
Nucl. Sci.; NS-24: No. 3, 1909-1919(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Black box representations for several junction-isolated inte- 
grated circuit types were developed which are capable of predicting 
the transient ionizing radiation performance. This is a significant 
change from previous methods in which the model reproduces 
measurement data. The basis for the development was to identify, 
from detailed circuit modelling, the malfunction mechanisms which 
cause upset of operation. The mechanisms are characterized in terms 
of circuit operating conditions and fabrication process-related pa- 
rameters. The malfunction relationships are incorporated into black 
box representations to give simplified models capable of predicting 
the radiation performance from user-specified environments. Good 
correlation was achieved between predicted and observed perfor- 
mances for digital circuits made by gold-doped and other technol- 
Ogies and for a linear application. 


5051 (SAND—77-0701(Vol.3)(No.1), pp 14-16) Radiation-har- 
dened CMOS integrated circuits. Derbenwick, G.F.: Hughes, R.C. 
Mar 1977. 

In Sandia technology. 

Electronic circuits that operate properly after exposure to 
ionizing radiation are necessary for nuclear weapon systems, satel- 
lites, and apparatus designed for use in radiation environments. The 
program to develop and theoretically model radiation-tolerant inte- 
grated circuit components has resulted in devices that show an 
improvement in hardness up to a factor of ten thousand over earlier 
devices. An inverter circuit produced functions properly after an 
exposure of 10° Gy (Si) which, as far as is known, is the record for 
an integrated circuit. 


MISCELLANEOUS INSTRUMENTS 
REFER ALSO TO CITATION(S) 2156, 2213, 2566, 3345 


5052 (KIYI—75-13) Strain gage. Kiyanovskii, L.Z. (AN Uk- 
rainskoj SSR, Kiev. Inst. Yadernykh Issledovanij). 1975. 15p. (In 
Russian). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

A new instrument for measuring deformations with the aid of 
a mutual induction differential-transformer transmitter is described. 
The instrument operates on the basis of a model method for eliminat- 
ing variable coefficients and resultant additional errors. It permits to 
perform measurements when the transmitter is subjected to various 
disturbances, including high temperatures and nuclear radiation, the 
additional error involved being less than 0.01% for 10 deg C. As a 
result, measurements at high temperatures are feasible. 


5053 (N—77-23158) UTEX: integrated ultraviolet and x-ray 

astronomy facility on spacelab, phase a study. Volume 1: executive 

summary. Final report. (Consiglio Nazionale delle Ricerche, Rome 

{Italy)). Jul 1976. Contract ESA-SC/2604-HQ. 84p. NTIS PC A05/ 
AOl. 

A multipurpose UV telescope coupled with an X-ray detector 
to be flown on Spacelab is described. The instrument is capable of 
operating in the following basic modes: imagery over a field of 1 deg 
65 with a focal ratio of f/2, time resolved rapid photometry correlat- 
ed with X-ray observations, spectroscopy of both point-like and 
extended sources, and objective grating spectroscopy. The optical 
layout is a 60 cm f/8 Ritchey-Chretien configuration with f/2.4 
Schmidt class focal reducer. The X-ray detector is a four layer 
multiwire proportional counter. The engineering effort was oriented 
to identify possible system configurations satisfying both scientific 
requirements and Spacelab interfaces and constraints. 


5054 (N—77-23159) UTEX: integrated ultraviolet and x-ray 

astronomy facility on spacelab, phase a study. Volume 2: facility 

definition. Final report. (Consiglio Nazionale delle Ricerche, Rome 

(Ttaly)) Jul 1976. Contract ESA-SC/2604-HQ. 159p. NTIS PC A08/ 
AOl. 

The definition and feasibility study of an integrated ultraviolet 

and astronomy facility onboard Spacelab are presented. This is based 
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on the scientific aims of different European countries. The accom- 
modation of such a facility in the first and second Spacelab flights 
was also studied, taking into account external constraints of both 
flights and the possibility of future missions. Well identified possible 
work packages are outlined in view of future international coopera- 
tion. 


5055 (PB—266217) Design of minimum-weight diffusion batter- 
ies. Final report September 1973—September 1974. Marcum, A.L.; 
Dresher, L.E.; Wojtowicz, A.; Hedley, W.H. (Monsanto Research 
Corp., Dayton, Ohio (USA)). Jan 1977. Contract EPA-68-02-1320. 
37p. (MRC-DA—452). NTIS PC A03/MF A011. 

Until recently, the measurement of particle sizes in aerosols 
was largely a laboratory exercise. Currently, however, particulates 
in the atmosphere and in the industrial exhaust gases are being 
monitored extensively in the field. While the weight and volume of 
laboratory apparatus is seldom of concern, field work is often 
seriously hampered by equipment that is heavy or bulky. The 
diffusion batteries currently in use weigh in excess of fifty pounds 
and are often the heaviest piece of equipment in a test setup. For this 
reason, it was felt that the possibility of optimizing the dimensions of 
the battery for minimum weight should be investigated. The objec- 
tives of this study were: first, to analyze the relationship between the 
physical dimensions of the battery and operational parameters to 
determine if an optimum configuration exists, and second, to design a 
series of optimum weight batteries based upon the results of the 
study. The technical discussion which follows is limited to the first 
of these objectives: The theoretical foundation of the diffusion 
method has been extensively covered in the literature and is not 
considered here in detail. The design calculations for a specific series 
of batteries are included in the appendix. 


5056 (UCLA—12-1119) Determination of photosynthesis and 
transpiration using a flow through gas exchange chamber. Kleinkopf, 
G.E.; Steen, A.J.; Hartsock, T.L.; Wallace, A. (California Univ., Los 
Angeles (USA). Lab. of Nuclear Medicine and Radiation Biology). 
1971. Contract EY-76-C-03-0012. 62p. Dep. NTIS, PC A04/MF 
AOl. 

Carbon assimilation chambers for measuring gas flux between 
the atmosphere and a leaf or plant have been used in various forms 
for many years. Gas exchange systems may be classified into three 
types: closed, semi-closed, and open. This discussion is limited to the 
open system and the modifications necessary for accurate measure- 
ments of gaseous flux in the open or flow through gas exchange 
system. In an open system an air stream of known and many cases 
preconditioned properties passes through an assimilation chamber at 
a constant flow rate. The air 1s passed first through instrumentation 
for measurement of the components of interest, through the assimila- 
tion chamber, and then through instrumentation to determine 
changes in the components as a result of environmental or plant 
factors. In this system there is no recirculation; all of the air 
incoming to the chamber is exhausted to the atmosphere after 
measurement. The open system is particularly useful for investiga- 
tion of single leaves, parts of plants or small plants. It allows the 
continuous recording of small rapid fluctuations and changes in 
photosynthetic rate with considerable accuracy. Technically, the 
open gas exchange system is complex because it requires accurate 
measurement of flow rate. However, it has the advantage that it does 
not have to be completely leak proof. The design and construction 
of a flow-through assimilation chamber for measurement of photo- 
synthesis and transpiration are described. 


5057 (Y—2091) Filament power regulator for thermal ionization 
mass spectrometry. Rogers, E.R.; Ferguson, J.R. (Oak Ridge Y-12 
Plant, Tenn. (USA)). 15 Sep 1977. Contract W-7405-ENG-26. 14p. 
Dep. NTIS, PC A02/MF A0O1. 

A device has been developed that will control the filament 
temperature in a thermal ionization mass spectrometer. The arrange- 
ment is superior to past methods to control this critical parameter. 
The operating principle lies in the feature of filament power control 
as contrasted with the formerly used voltage or current controls. 
Reproducibility and stability of ion beams showed great improve- 
ment. The mass spectrometer was developed to analyze for parts- 
per-billion concentrations of uranium in water samples. 


5058 Device for measuring radiation absorption. Kowalski, G. 
(to U.S. Philips Corp.). US Patent 4,034,223. 5 Jul 1977. Priority date 
30 Jan_ 1975, German, Federal Republic of (F.R. Germany). 4p. 

In computerized tomographic scanning systems it is desirable 
to reduce the scanning time required. Therefore, it is desirable that 
the radiation source/radiation detector system not be stopped and 
subsequently accelerated again for each absorption measurement. 
The present system continuously rotates and the source is continu- 
ously turned on, the output signal of each radiation detector being 
applied via a low-pass filter to a sample-and-hold circuit having a 
sampling frequency which is about twice as high as the limit frequen- 
cy of the low-pass filter. Better accuracy is obtained than with 
known scanners having discontinuous movement or a flashing radi- 
ation source. 2 figures. 
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5059 Photomultiplier tube base for high pulsed anode currents. 
Hiebert, R.D.; Thiessen, H.A. (Los Alamos Scientific Lab., N.Mex. 
(USA)); Obst, A.W. (Northwestern Univ., Evanston, Ill. (USA)). 
Nucl. Instrum. Methods; 142: No. 3, 467-469(1 May 1977). 

The stability of photomultiplier tube (PMT) gain for signal 
conditions of high pulsed anode currents requires a PMT base circuit 
capable of maintaining constant voltage to the last few dynodes for 
the pulse duration. For the experimental conditions at the Los 
Alamos Meson Physics Facility (LAMPF) with a macropulse dura- 
tion of 500 ys at 120 Hz, conventional base circuits do not meet 
stability requirements. The new base circuit uses high voltage tran- 
sistors to furnish pulse currents to the last four dynodes of the PMT 
from a single capacitor source which is recharged during the period 
between macropulses. 


WELL LOGGING INSTRUMENTATION 
REFER ALSO TO CITATION(S) 2526, 2532, 3111 


5060 Well depth matcher utilizing programmable shifting of well 
logging data. Durand, Y.H. (to Schlumberger Technology Corp.). 
US Patent 4,040,002. 2 Aug 1977. Priority date 3 Aug 1972, France. 
18p. 

’ A method and apparatus for depth shifting well logging data 
are described. Well logging data signals are converted to digital data 
words at intervals determined by well depth pulses representing 
incremental well depths. The digital data words typical for a number 
of down hole exploring devices are then placed in groups of shift 
registers for relative shift advancement to outputs where a desired 
well depth displacement between data words occurs. Shift control 
words associated with each well logging signal are read from 
programmable machine readable records to determine the relative 
shift advance of the digital data words. A recycling counting and 
comparing process provides for the programmed shift advance of 
the digital data words to provide desired depth alignment of the well 
logging data at the shift register outputs. 50 claims, 3 figures. 


5061 Acoustic well logging with threshold adjustment. Vivet, B.; 
Trouiller, J.C.; Gruel, H. (to Schlumberger Technology Corp.). US 
Patent 4,040,001. 2 Aug 1977. Priority date 19 Jan 1972, France. 10p. 

Acoustic well-logging methods and apparatus are provided 
for investigating earth formations traversed by a borehole. Acoustic 
waves are transmitted from different points in the borehole and 
received at other points in the borehole, and a reception signal is 
generated representative of the received acoustic waves. The time 
interval between the instant the measurement waves are transmitted 
and the instant the instantaneous amplitude of the reception signal 
exceeds a given detection threshold for the first time is measured as a 
function of depth and the value of the detection threshold is adjusted 
during each measurement sequence in accordance with the ampli- 
tude of the noise received during the next preceding listening 
interval. 3 claims, 5 figures. 


5062 Neutron logging of formation porosity. Boutemy, Y.; Cla- 
vier, C.M. (to Schlumberger Technology Corp.). US Patent 
4,035,639. 12 Jul 1977. Filed date 29 Mar 1976. 16p. 

In accordance with an illustrative embodiment of the present 
invention, a technique is disclosed for determining the porosity of an 
earth formation by irradiating the formation with a source of neu- 
trons and measuring the resulting neutron population at a given 
spacing from the source. The neutron population measurement is 
converted into a signal which is related to the formation porosity in 
accordance with the relationship: N = A[P+a(1l-P)]~2, where N is 
the measured neutron population; A is the neutron population mea- 
sured in fresh water; P is the porosity; a is the empirically derived 
coefficient for which the variation of log N as a function of log 
[P+ a(1-P)] is represented by a substantially straight line; and x is a 
coefficient representing the slope of this straight line. 13 claims, 11 
figures. 


5063 Focused detection logging technique. Turcotte, R.E. (to 
Schlumberger Tech. Corp.). US Patent 4,034,218. 5 Jul 1977. Filed 
date 9 Oct 1975. 18p. 

In accordance with an illustrative embodiment of the present 
invention, a method and apparatus is disclosed for determining a 
characteristic of the media surrounding a borehole by emitting 
gamma radiation in at least one tightly collimated beam toward an 
earth formation adjacent a borehole, by detecting from a plurality of 
tightly collimated paths that are focused at a zone of intersection 
with and aligned to intersect with each emitted beam the gamma 
radiation scattered by the interaction of the emitted gamma radiation 
and the media at the zones of intersection, by misaligning the emitted 
beams and the tightly collimated paths to prevent their intersection, 
by detecting gamma radiation scattered by the interaction of the 
emitted gamma radiation and the media with the emitted beams and 
the tightly collimated paths misaligned and by determining from the 
detected gamma radiation a media characteristic. In one embodi- 
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ment, the detection collimater used is formed of a material that is 
essentially opaque to gamma radiation at the energies of interest and 
includes a plurality of passageways that are spherically focused at a 
zone of intersection with one of the emitted beams of gamma 
radiation and that are arranged in a number of surfaces that are 
curved to be azimuthally symmetrical about the axis of the intersect- 
ed beam. 14 figures. 


5064 Method and apparatus for down hole pressure and tem- 
perature measurement. Bresic, D. US Patent 4,033,186. 5 Jul 1977. 
Filed date 6 Aug 1976. 8p. 

In a down hole gauge signals from a plurality of parametric 
sensors are processed through a multiplexer and analog to digital 
converter and stored alternately in digitized binary format in a solid 
state memory for subsequent readout above the well surface. A 
preprogrammed solid state clock initiates measurement sequences 
and deactivates all circuits between sequences. 5 figures. 


5065 Well flow measuring apparatus. Nicolas, Y. (to Schlum- 
berger Tech. Corp.). US Patent 4,033,187. 5 Jul 1977. Filed date 6 
Aug 1976. 14p. 

In the representative embodiment of the apparatus of the 
present invention disclosed herein, a plurality of outwardly-biased 
bow springs are disposed around the lower end of the body of a 
spinner-type flowmeter and cooperatively arranged for centering at 
least that portion of the tool body in a well bore. The upper ends of 
the bow springs are pivotally secured to the tool body and their 
lower ends are coupled together below the body and adapted for 
longitudinal movement in relation thereto. To maintain the bow 
springs at a uniform spacing from the tool body when the flowmeter 
is in a deviated well bore, a corresponding number of rigid arms are 
pivotally coupled to the mid-portion of each spring and extended 
upwardly to a pivotal connection on a downwardly-biased collar 
which is slidably mounted on the too! body below the spring pivots. 
The spinner is provided with pivoted blades which are cooperatively 
arranged to be extended and retracted in response to the expansion 
and contraction of the bow springs. 6 figures. 


5066 Estimation of subsurface temperature in oil and gas pro- 
ducing areas, northeast Japan. Tanaka, T.; Sato, K. Sekiyu Gijutsu 
Kyokaishi; 42: No. 4, 229-237(Jul 1977). (In Japanese). 

Subsurface temperature readings obtained from electrical logs 
(T/sub es/) are generally inaccurate, as the borehole has not attained 
thermal equilibrium. Temperature readings obtained from bottom 
hole pressure measurement (T/sub bhp/) is generally much closer to 
the true value. Accurate temperature measurements are important in 
calculating heat flow and designing well equipment, as well as for 
predicting various reservoir parameters. After obtaining two types 
of geothermal gradient (GG/sub bhp/ from bottom hole pressure 
and GG/sub es/ from electrical logs) in Niigata area oil fields, an 
equation was derived which permits more accurate estimates of true 
temperature to be made. Assuming a constant surface temperature of 
15°C and a GG/sub bhp//GG/sub es/ of 1.31 this equation is: T/ 
sub bhp/ = 1.31 (T/sub es/ - 15°C) + 15°C. Using this method and 
another similar method, values were obtained which were very close 
to the true temperature. 


5067 Well fluid production profiling using an oxygen activation 
flow meter. Arnold, D.M. (to Texaco Inc.). US Patent 4,032,781. 28 
Jun 1977. Filed date 3 Nov 1975. 26p. 

Measurement of undesired water cut volume flow rate in a 
producing well is provided. A well tool having a 14 MeV neutron 
source and dual spaced gamma ray detectors is used to activate 
elemental oxygen comprising the molecular structure of the unde- 
sired water cut. The tool is moved through the perforated zone with 
detectors located first above and then below the neutron source. The 
linear flow rate of water from casing perforations in an upward or 
downward direction in the casing is detected and by combining this 
with a prior knowledge of the casing cross sectional area, a volume 
flow profile of production of water flow from each set of casing 
perforations is constructed. 17 figures. 


5068 Behind casing water flow detection using continuous 
oxygen activation. Paap, H.J.; Arnold, D.M.; Peelman, H.E. (to 
Texaco Inc.). US Patent 4,032,780. 28 Jun 1977. Filed date 3 Nov 
1975. 26p. 

Measurement of the volume flow rate and linear flow velocity 
of undesired behind casing water flow is provided. A well tool 
having a 14 MeV neutron source is used to continuously irradiate 
earth formations behind well casing. The continuous neutron irradia- 
tion activates elemental oxygen nuclei comprising the molecular 
structure of any undesired water flow to be detected. Dual spaced 
gamma ray detectors located above or below the neutron source 
detect the decay of unstable isotope nitrogen 16 and from these 
indications the linear flow velocity of the undesired water flow is 
deduced. By then estimating the distance R to the undesired flow 
region the volume flow rate V may be deduced. 17 figures. 
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5069 Behind casing water volume flow rate measurement using 
concentric gamma ray detectors. Arnold, D.M.; Paap, H.J. (to Texaco 
Inc.). US Patent 4,032,779. 28 Jun 1977. Filed date 3 Nov 1975. 26p. 

Measurement of the distance from a gamma ray detector to a 
gamma ray source for location of a channel of undesired behind 
casing water flow in a producing well is provided. Coaxially aligned 
dual cylindrical gamma ray detector crystals are used at one or more 
longitudinally spaced locations in the borehole to detect the charac- 
teristic gamma rays from the decay of radioactive nitrogen 16 
produced by the activation of elemental oxygen nuclei comprising 
the molecular structure of undesired water flow. The ratio of counts 
at the outer coaxial detector to those at the inner coaxial detector is 
then interpreted in terms of R, the distance from the detector to the 
water flow channel. This distance information may then be com- 
bined with the linear flow velocity of such undesired water flow to 
derive an indication of the volume flow rate V of such flow. 17 
figures. 


5070 Behind casing water volume flow rate measurement using 
gamma ray spectral degradation. Paap, H.J.; Arnold, D.M.; Schultz, 
W.E.; Smith, H.D. Jr. (to Texaco Inc.). US Patent 4,032,778. 28 Jun 
1977. Filed date 3 Nov 1975. 26p. 

Measurement of the distance from a gamma ray detector to a 
gamma ray source for locating of a channel of undesired behind 
casing water flow in a producing well is provided. A relationship is 
given for the count rate ratio at a detector in two distinct energy 
regions of the gamma ray spectrum as a function of the distance 
from the gamma ray source. When counts of characteristic gamma 
rays due to the decay of radioactive nitrogen 16 produced by the 
activation of elemental oxygen nuclei comprising the molecular 
structure of undesired water flow are made then the distance R to 
such flow may be determined by means of the above relationship. 
This may then be interpreted in terms of the volume flow rate V of 
the undesired water flow. 17 figures. 


5071 In situ subterranean gamma-ray spectroscopy. Nielson, 
H.L.; Wogman, N.A.; Brodzinski, R.L. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Nucl. Instrum. Methods; 143: No. 2, 
385-389(1 Jun 1977). 

The adaptation of Ge(Li) and intrinsic germanium diodes and 
small Nal(T1) and plastic phosphor crystals to the in situ determina- 
tion cf subterranean gamma-ray emitting radionuclides is discussed. 
Techniques are described for the quantitative measurement of ra- 
dionuclides in sediments through concentration variations over eight 
orders of magnitude. Methods are outlined for determining the 
source of entry of radionuclides into sediments, their direction of 
travel, their migration rate, and their distance from the point of 
measurement. Application of the technology to the in situ measure- 
ment of radionuclides leaked from underground nuclear fuel waste 
storage tanks is discussed. 


EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 
REFER ALSO TO CITATION(S) 5078, 5087 


5072 (AD-A—040907) Predictions of effects produced by the 
DICE THROW detonation on experimental microwave links. Topical 
report 1 January—30 September 1976. Bollen, R.L.; Hatfield, V.E.; 
Chesnut, W.G.; Smith, G. (Stanford Research Inst., Menlo Park, 
Calif. (USA)). Sep 1976. Contracts DNA001-76-C-0207;DNA001-76- 
C-0146. 120p. NTIS PC A06/MF AO1. 

The dust clouds produced by near-surface nuclear detona- 
tions and large-yield HE simulations of these were studied in order 
to produce predictions of phase and amplitude fluctuations of micro- 
wave signals that transit through these clouds. Quantitative predic- 
tions are made based on theoretical predictions of the dust cloud that 
is expected to be produced by the 600-ton ANFO high-explosive test 
code-named DICE THROW. These predictions are made for the 
paths and frequencies that will be used in as experimental probing by 
microwave links of the DICE THROW dust cloud. A photographic 
comparison of HE and nuclear detonations is also given in order to 
determine the detonation altitude of a nuclear device that will be 
best simulated by the DICE THROW test. It is concluded that 
crater ejecta will dominate the DICE THROW dust cloud genera- 
tion. The dust cloud geometry probably will best simulate that 
produced by a kiloton nuclear device buried more than several but 
less than (approximately) 15 feet (5 meters). Calculations, based on a 
particle size distribution that contains some large particles thought to 
be appropriate to ejecta clouds, show attenuation perhaps reaching 
10 dB at X band (10,188 MHz) on some paths within the first one 
second following detonation. The attenuation is expected to decrease 
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and be insignificant by approximately 10 seconds due to the fallout 
of large particles. 


5073 (MHSMP—76-46G) Alternate HNS I synthesis routes. 
Period covered: July—September 1976. Clink, G.L. (Mason and 
Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 1976. Con- 
tract EY-76-C-04-0487. 7p. Dep. NTIS, PC A02/MF AO1. 

NMR analysis of several Sandia samples of HNS, prepared 
through air oxidation of DMF solutions of TNT, show the material 
to be predominantly HNS, with dipicrylethane the major impurity. 
Work in this area, to be done at Pantex, has been delayed due to late 
receipt of reagents mandatory to this investigation. 


5074 (MHSMP—76-51) Disposal of waste or excess high explo- 
sives. Final report. (Mason and Hanger-Silas Mason Co., Inc., Ama- 
rillo, Tex. (USA)). Jan 1977. Contract EY-76-C-04-0487. 50p. Dep. 
NTIS, PC A03/MF A011. 

The "Disposal of Waste or Excess High Explosives” project 
began January 1971. Various methods of disposal were investigated 
with the conclusion that incineration, at major ERDA facilities, 
would be the most feasible and safest method with the least cost and 
development time required. Two independent incinerator concepts 
were investigated: a rotary type for continuous processing and an 
enclosed pit type for batch processing. Both concepts are feasible; 
however, it is recommended that further investigations would be 
required to render them acceptable. It is felt that a larger effort 
would be required in the case of the rotary incinerator. The project 
was terminated (December 1976) prior to completion as a result of a 
grant of authority by the Texas Air Control Board allowing the 
ERDA Pantex Plant to continue indefinitely outdoor burning of 
explosives. 


5075 (MHSMP—77-42) Determination of bis(2,2-dinitropropy]) 
acetal/formal in PBX 9501. MacDougall, C.S. (Mason and Hanger- 
Silas Mason Co., Inc., Amarillo, Tex. (USA)). Jul 1977. Contract 
EY-76-C-04-0487. 6p. Dep. NTIS, PC A02/MF AO1. 

PBX 9501 is an explosive which will be utilized in future 
programs. As such, much interest has been expressed in the chemical 
assay of this material. The purpose of the study was to develop an 
accurate, precise determination of the two major components in the 
NP. In this technique a sample of PBX 9501 is extracted with 
methylethylketone (MEK). The residue from this extract is then 
leached with hexane, evaporated to dryness and then taken up in 
MEK. An aliquot is injected into an LC system using a Partisil 5 
column and an 85-15 Hexane/MEK carrier. The separated species 
are detected with an RI indicator and compared with a calibration 
curve. The method is unbiased and relative precisions of analysis are 
2.5% and 3% for BDNPF and BDNPA, respectively. 


5076 (UCRL— 13760) Characterization of initiation and detona- 
tion by Lagrange gage technology. Final report. Cowperthwaite, M.; 
Rosenberg, J.T. (Stanford Research Inst., Menlo Park, Calif. 
(USA)). Jul 1977. Contract EY-76-03-0115-115. 57p. Dep. NTIS, PC 
A04/MF AO1. 

Theoretical and experimental studies were performed to es- 
tablish guidelines for applying the Lagrange gage and analysis 
technique to the determination of constitutive relations and energy 
release rates in shocked explosives. In this technique constitutive 
relations are determined by integrating the continuity and momen- 
tum equations using gage measurements of Lagrange stress and/or 
particle velocity histories as input; volumetric energy release rates 
are calculated from the energy equation and from a specification of 
the frozen sound speed with no other assumptions. This information 
is required to formulate realistic mathematical models of initiation 
and detonation for use in hydrocode calculations related to the 
response and safety of explosives. 


5077 (UCRL—79116) Initiation and detonation studies in sensi- 
tized nitromethane. Walker, F.E. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 10 Aug 1977. Contract W-7405- 
ENG-48. 15p. (CONF-770803—2). Dep. NTIS, PC A02/MF AO1. 

From 6. international colloquium on gasdynamics of explo- 
sions and reactive systems; Stockholm, Sweden (22 Aug 1977). 

Amines are known to sensitize nitromethane to shock initi- 
ation. Data from a series of initiation experiments in which nitro- 
methane is sensitized with diethylenetriamine (DETA) are presented 
to show some of the quantitative aspects of this amine sensitization. 
Particularly, it is shown that the time delay to the appearance of a 
detonation front in the nitromethane can be reduced from 18 psec to 
less than one psec with 0 to 5% DETA, and it was also seen that an 
“overdriven” detonation velocity was measured in the solutions 
containing from 0.02 to 0.1% DETA. This overdriven detonation 
appears to average as high as 6.76 mm/psec over a run distance of 
about 10 cm at 0.05% DETA. To explore this result further, one- 
inch cylinder tests of the pertinent nitromethane-DETA solutions 
were completed and a number of computer calculations of the 
thermodynamics and hydrodynamics of this system were made. The 
results of these tests and calculations are compared with the experi- 
mental data. 
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5078 Detonation velocity of PETN in small confined cylindrical 
charges. Dinegar, R.H. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Propellants Explos.; 1: No. 5/6, 97-100(Dec 1976). 

Steady state detonation velocities were measured in small 
brass-confined pressings of PETN. These velocities were found to 
vary linearly with the reciprocal of the charge diameter and directly 
with the compact density. For a pressing density of 950 kg/m* the 
velocity at infinite diameter was calculated to be 5.27 km/s (+-0.02 
km/s) and the Eyring-type ‘reaction-zone length’ 0.54 mm (+-0.02 
mm). 


5079 Initiation of tetryl by small charges of PETN. Dinegar, 
R.H.; Millican, M.S. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Propellants Explos.; 1: No. 5/6, 111-113(Dec ey 

Explosion times of PETN pressings and PETN/tetryl assem- 
blies were measured as a function of the length and density of the 
PETN donor charge and the density of the tetryl acceptor. A charge 
length of about 3.5 mm is necessary for the PETN explosion wave to 
reach steady-state velocity for the densities studied. The initiation of 
the tetryl pellet is related to the detonation velocity (and presumably 
peak pressure) as well as the pressure-distance profile generated in 
the PETN explosion wave. High-density tetryl charges appear to be 
more sensitive than low density charges. 


NUCLEAR 


5080 (AD-A—040173) Analytical study of ground-surface 
shielding characteristics of selected road terrains. Volume II. output of 
shielding model. Technical report. West, H.W.; Doiron, P.L.; Parks, 
J.A. (Army Engineer Waterways Experiment Station, Vicksburg, 
Miss. (USA)). Jun 1974. 1871p. (WES-TR-M—74-4-Vol-2). Army 
Engineer Waterways Experiments Station, Vicksburg, MS. 

This volume contains the tabular output of the shielding 
model for each of the six road sites described in Volume I. (Author) 


5081 (AD-A—040180) Bibliography on the response of earth 
media and buried structures to ground loading. Final report. Chiapetta, 
R.L.; Costantino, C.J. (IIT Research Inst., Chicago, Ill. (USA)). Jun 
1967. Contract DACA39-67-C-0015. 104p. NTIS PC A06/MF AO1. 

Brief descriptions are presented of several of IIT Research 
Institute’s analyses and associated computer codes relating to shock 
wave propagation through earth media and to the response of buried 
structures to ground shock loading. 


5082 (AD-A—041041) Wilson cloud formation by low-altitude 
nuclear explosions. Waltz, R.E. (Visidyne, Inc., Burlington, Mass. 
(USA)). Feb 1975. Contract F19628-C-74-0207. 20p. (VI—292). 
NTIS PC A02/MF AO. 

A model of Wilson Cloud formation following a low-altitude 
nuclear detonation is developed. It is shown that for detonation 
yields between 0.001 kt and 100 kt, simple scaling laws characterize 
the evolution and physical properties of the Wilson Cloud. 


5083 (AD-A—042074) A theory for critical loads to damage a 
cylindrical shell by a large underwater explosion. Final report 1 
February 1972—26 April 1973. Florence, A.L.; Abrahamson, G.R. 
(Stanford Research Inst., Menlo Park, Calif. (USA)). Jun 1976. 
Contract DNA001-72-C-0087. 118p. NTIS PC A06/MF AOI. 

A theory is presented for determining critical loads for cylin- 
drical shells subjected to large underwater explosions. The theory 
treats dynamic elastic-plastic buckling with fluid-structure interac- 
tion caused by a transverse incident pulse in water. The approach is 
by modal analysis with the displacement and velocity distributions at 
the end of the initial elastic response forming the initial conditions of 
the subsequent plastic response. The transition from elastic to plastic 
response is determined by the hoop mode. Experimental and theo- 
retical final deformed shapes and pressure histories are similar. The 
response of a stiffened shell to a rectangular pressure pulse is 
characterized by isodamage curves in the pressure-impulse plane. 
Results show steep damage gradients when pressures and durations 
exceed the values that cause incipient damage, which is in agreement 
iwht experimental observation. (Author) 


5084 (LA—6786) Solving the strong-shock algorithm for explo- 
sive yield and spatial origin. Goldwire, H.C. Jr. (Los Alamos Scien- 
tific Lab., N.Mex. (USA)). Jul 1977. Contract W-7405-ENG-36. 6p. 
Dep. NTIS, PC A02/MF AO1. 

A linear least squares solution to the strong-shock algorithm 
where underground explosive yield and spatial origin are unknown is 
presented. Also presented are methods for determining standard 
error estimates for the determined quantities and an illustration of 
the solution with several sets of simulated hydrodynamic data. 


5085 (UCRL—52268) Containment analysis for the simulta- 
neous detonation of two nuclear explosives. Terhune, R.W.; Glenn, 
H.D.; Burton, D.E.; Rambo, J.T. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 26 Apr 1977. Contract W-7405- 
ENG-48. 96p. Dep. NTIS, PC A05/MF AO1. 
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The explosive phenomenology associated with the simulta- 
neous detonation of two 2.2-kt nuclear explosives is examined. A 
comprehensive spatial-time pictorial of the resultant shock-wave 
phenomenology is given. The explosives were buried at depths of 
200 m and 280 m, corresponding to a separation of approximately 4 
final cavity radii. Constitutive relations for the surrounding medium 
were derived from the geophysical logs and core samples taken from 
an actual emplacement configuration at the Nevada Test Site. Past 
calculational studies indicate that successful containment may 
depend upon the development of a strong tangential-stress field (or 
“containment cage”) surrounding the cavity at late times. A series of 
conditions that must be met to insure formation of this cage are 
presented. Calculational results, based on one- and two-dimensional 
finite-difference codes of continuum mechanics, describe how each 
condition has been fulfilled and illustrate the dynamic sequence of 
events important to the formation of the containment cage. They 
also indicate, at least for the geological site chosen, that two nuclear 
explosives do not combine to threaten containment. 


5086 (UCRL—52291(Pt.1)) Effects of parameter errors on yield 
determinations from shock range-time data. Part I. The universal 
equation. Olsen, C.W. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 7 Jul 1977. Contract W-7405-ENG-48. 22p. 
Dep. NTIS, PC A02/MF AOl1. 

The magnitude of the errors involved in yields determined 
with SLIFER (shorted location induction from frequency of electri- 
cal resonance) data (the most common form of range vs time 
information) are questioned again and again. A satisfactory answer is 
seldom possible because of the many interacting parts of the prob- 
lem. A partial solution is presented here, the effect on calculated 
yield of a particular change in input can now be estimated. The 
present approach is completely analytical; noise or other uncertain- 
ties associated with real data-acquisition and data-reduction systems 
are not considered. 


5087 (UCRL—79113) Effects of porosity, strength and water 
content on attenuation of stresses generated by subsurface explosions 
in soils. Walton, O.R.; Bryan, J.; Snell, C.; Thomsen, J.M.; Good- 
rich, M. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 1977. Contract W-7405-ENG-48. 11p. (CONF-770440—10). 
Dep. NTIS, PC A02/MF AOl1. 

From American Nuclear Society topical meeting on energy 
and mineral recovery research; Golden, Colorado, United States of 
America (USA) (12 Apr 1977). 

As part of the calculational and experimental study on the 
effects of subsurface explosions (ESSEX), a calculational parameter 
study was performed to determine the effects of various soil param- 
eters on the ground motion resulting from high explosive (HE) and/ 
or nuclear detonations. Rapid attenuation of stress and particle 
velocity levels with distance from an underground explosion can 
significantly affect the range where failure of the material will occur. 
The effect of various parameters such as available air filled porosity, 
strength, water content, and initial bulk modulus of the material was 
studied via the one-dimensional finite difference computer code, 
SOC. A porous material model was developed in order to vary these 
parameters consistently. The model agreed well with laboratory test- 
generated compression and strength data for the types of solids 
found at the Ft. Polk, LA, test site. Air filled porosity and material 
strength were found to have large effects on the resulting ground 
motion. Ten percent air filled porosity leads to an order of magni- 
tude reduction in peak stress, compared to that generated in fully 
saturated soil, at a distance of 10 meters from a 10-ton high-explosive 
detonation. The predicted stress and particle velocity levels compare 
favorably with measurements obtained on HE experiments conduct- 
ed at the site. 


5088 Modeling techniques of electrical surge arrestors for EMP 
simulations. Andersen, J. (Univ. of Washington, Seattle). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1920-1928(Jun 1977). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

Gas filled Electrical Surge Arrestors (ESAs) are used for 
protection and hardening of systems against such effects as EMP 
(Electro-Magnetic Pulse from nuclear detonations). In order to 
effectively utilize ESAs in a sensitive system, the design engineer 
must have a good understanding of the dynamic capabilities of the 
device. Unfortunately, existing ESA models, from which such un- 
derstanding usually is acquired, are either too simple (a switch) or 
too complex, making their utility slight. ESA models are developed 
which represent a more reasonable compromise between computa- 
tional simplicity and reality. This is achieved by developing a 
standard set of experiments for obtaining modeling data with par- 
ticular relevance to EMP. Model credibility is subsequently assured 
through verification tests performed in EMP simulated environ- 
ments. 
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CIVIL USES 


5089 Approaches to extracting potentially recoverable hydrocar- 
bons. Stosur, J.J. (Energy Research and Development Administra- 
oo — D.C. (USA)). Int. J. Heat Mass Transfer; 1: No. 2, 
114(1977). 

he Coins status of nuclear-explosive fracturing to improve 
gas production from tight formations and in situ combustion to 
enhance oil recovery from existing reservoirs are assessed. The 
current status of projects Gasbuggy, Rulison and Rio Blanco are 
presented, and it is pointed out that production predictions were 
considerably over-estimated. Several hypotheses to account for this 
are presented, but the most important seems to be overestimated 
formation permeability. The limitations of the current technology 
are discussed, and the greatest obstacle to progress is recognised as 
public nonacceptability of the technique. The basic processes of in 
situ combustion for enhanced oil recovery are presented together 
with a comparison of the recovery efficiency with those of other 
processes. It is shown that the method offers the highest percentage 
of oil recovery in heavy oil prospects of any thermal recovery 
methods proposed so far. However, the method is expensive and 
highly complex, but it is likely that it is the most widely applicable 
and that important improvements will be made in the next decade. 


5090 Peaceful uses of underground nuclear explosions. Michel, 
K. Minami Osaka Byoin Igaku Zasshi; No. 10, 444-447, 480(Oct 
1976). (In German). 

e course of cavity and crater formation in an underground 
explosion is described. Formulae are given for cavity and crater 
radius and chimney height estimation. Applications disscussed in- 
clude the stimulation of oil and natural gas reservoirs, and water 
resource management. Safety is discussed from the points of view of 
seismic effects and release of radioactivity. 


WEAPONRY 
REFER ALSO TO CITATION(S) 4516, 5051 


5091 (LA—6908-MS) LASL panel on tactical nuclear warfare. 
Report of the fifth meeting (short title: TAC-5), April 5—6, 1977. 
Wellnitz, B.A. (Los Alamos Scientific Lab., N.Mex. (USA)). Aug 
1977. Contract W-7405-ENG-36. 98p. Dep. NTIS, PC A05/MF 
AOl. 

Deterrent and defensive roles of theater nuclear forces are 
discussed and the interfaces between these forces and other elements 
of US power in both political and military terms are investigated. 
Subjects include the ways in which NATO could use nuclear 
weapons in direct defense in the face of a Pact attack, the actions 
NATO could take to preserve its integrity against a Pact attack 
using nuclear weapons, the purely military objectives of engaging 
rear-area targets with nuclear weapons and the other uses of theater 
nuclear forces, in peacetime as well as in war, and in other theaters 
as well as in Central Europe. Also discussed are the arms control 
issues associated with theater nuclear forces, including their implica- 
tions for SALT, MBFR and nuclear proliferation. 


5092 (SAND—77-0701(Vol.3)(No.1), pp 5) 40,000 rpm spin 
facility. Hargreaves, R.M. Mar 1977. 

In Sandia technology 

Field firing of nu au artillery shells has indicated that fail- 
ures could be caused not only by the violent setback force of the 
explosive launch but also by the centrifugal force of the spin 
imparted by the gun barrel’s rifling. To reduce the cost and time for 
obtaining test data from field launches, the spin portion of the flight 
environment was simulated in a test facility capable of spinning a 
350-kg test specimen up to 40,000 rpm. 


EXPLOSION DETECTION 


5093 (AD-A—040301) Seismic data analysis center. Final techi- 
cal report. Hartenberger, R.A. (Teledyne Geotech, Alexandria, Va. 
(USA). Seismic Data Lab.). 1 Nov 1976. Contract F08606-76-C- 
0004. = (SDAC-TR—76-13). NTIS PC A04/MF AO1. 

e Alexandria Laboratories Division of Teledyne Geotech 
operated the Seismic Data Analysis Center (SDAC) during the 
fifteen (15) month period beginning 1 July 1975 and ending 30 
September 1976. The objectives of the work were (1) to operate, 
program, and maintain real-time and batch processors; (2) to provide 
services to other government agencies and VELA participants; (3) 
to conduct research in seismology; and (4) to develop systems to 
control and process seismic inforamtion generated by remote stations 
in the Expanded VELA Seismic Network. Scientists completed 18 
technical reports, 10 technical memoranda and two special reports 
on various subjects in seismology. The more important scientific 
results produced by these studies are: the determination that the 
Norwegian Seismic Array contains many redundant sensors; the 
conclusion that the difference between magnitude based on S waves 


ENVIRONMENTAL SCIENCES, ATMOSPHERIC 529 


and magnitude based on Rayleigh waves is a discriminant between 
worldwide earthquakes and underground explosions at NTS and 
Amchitka; the confirmation that the Ms versus mb source discrimi- 
nant fails for certain earthquakes in Tibet; the observation that both 
simple and complex earthquakes originate within small areas on the 
Kamchatka Penninsula; the hypothesis that differences in attenuation 
account for the differences in teleseismic event magnitude observed 
in the western and eastern United States and a study which supports 
the hypothesis using data from several underground nuclear explo- 
sions. In the area of network development, a new software system 
was installed which detects amplitudes above a prescribed level on 
seismograms recorded by the VELA network. 


5094 (AD-A—041904) Plate tectonics and the discrimination of 
underground explosions from earthquakes. Final report 1 October 
1975—31 March 1977. Murphy, A.J.; Sykes, L.R. (Columbia Univ., 
Palisades, N.Y. (USA). Lamont-Doherty Geological Observatory). 1 
Apr 1977. Contract F19628-76-C-0075,. 16p. NTIS PC A02/MF 
A0l. 

During the term of this contract, research was carried out in 
the following areas of interest to the contract: (1) A study of the 
velocity structure under the Tibetan Plateau using at least ten 
Tibetan earthquakes recorded by nearby WWSSN stations; (2) A 
study of causes of variations in Ms/mb relation for a central Asian 
earthquake sequence. The purpose of the study is to determine what 
factors other than source depth and focal mechanism control the 
surface wave magnitude for small events; (3) A study of the distribu- 
tion of great shallow earthquakes; (4) A study to determine how well 
data from two or three of the High-Gain, Long-Period (HGLP) 
Seismograph Stations can prescribe an earthquake; (5) This study 
involves application of several numerical techniques for calculating 
theoretical seismograms; and (6) Several studies have been conduct- 
ed which involve the determination of stress orientation in island 
arcs from volcanic structures, the role of volcanic eruptions in the 
time history of major seismic gaps, or the mapping of fine structure 
within slabs of underthrusting lithosphere. 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


REFER ALSO TO CITATION(S) 3962 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 3964, 4168, 4300, 4303, 4305, 
4308, 4309, 4310, 4311, 5763 


5095 (SAND—77-1146) Meteorological data quarterly report 
WIPP site: Eddy County, New Mexico, Summer Qiarter, May—June 
1976. Matejka, D.Q. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
Aug 1977. Contract EY-76-C-04-0789. 131p. Dep. NTIS, PC A07/ 
MF AOl1. 

The U. S. Energy Research and Development Administration 
(ERDA) is evaluating a site in southeastern New Mexico for its 
suitability as a Waste Isolation Pilot Plant (WIPP). The purpose of 
the WIPP is to demonstrate the technical and operational principles 
of a permanent repository in bedded salt for low-level and intermedi- 
ate-level transuranic (TRU) wastes generated by ERDA in national 
defense programs. High-level waste and waste from commercial 
sources are excluded from the mission; however, there will be 
experiments in the WIPP with limited quantities of high-level waste. 
Meteorological data obtained during May through July 1976 are 
presented in tabular form. 


RADIOMETRIC TECHNIQUES 


5096 (HASL—323) Quarterly report of the Energy Research 
and Development Administration, Division of Operational and Envi- 
ronmental Safety: quality assurance program. (Energy Research and 
Development Administration, New York (USA). Health and Safety 
Lab.). 1 Aug 1977. 55p. Dep. NTIS, PC A04/MF AOI 

This report presents data from the third quarterly set of 
environmental quality assurance samples (QAP-III). The appendix 
presents the data from QAP-I and QAP-II. 


5097 (HASL—323(App.)) Quarterly report of the Energy Re- 
search and Development Administration, Division of Operational and 
Environmental Safety: quality assurance program. (Energy Research 
and Development Administration, New York (USA). Health and 
Safety Lab.). 1 Aug 1977. 83p. Dep. NTIS, PC A0O5/MF AOI. 

Tabulated data are presented for quality assurance measure- 
ments of radioactivity in environmental samples. The data are pre- 
sented as pci/filter for air; pci/gram for soil, vegetation, and other 
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tissues; and pci/milliliter for water. Radioactivity was measured for 
tritium, 7Be, 7*Na, “°K, **Mn, °7Co, **Co, Co, *°Fe, ®*Sr, Sr, 
95Nb, % Zr, 103Ru, 106Ru, 125Sb, 134Cs, 137Cs, 144Ce, 226Ra, 228Th, 
239Pu, and 7° Pu. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 2157, 2163, 2197, 2844, 3200, 
4016, 4260, 4302, 4543, 4620, 4775, 5224, 5229 


5098 (AD-A—036504) Assessment of atmospheric condensation 
nuclei associated with jet aircraft traffic. Annual report, May 1976— 
April 1977. Hofmann, D.J.; Rosen, J.M. (Wyoming Univ., Laramie 
(USA). Dept. of Physics and Astronomy). 1 Apr 1977. Contract 
N00014-76-C-0170. 12p. (CN—7). NTIS PC A02/MF AOI. 

Measurement of condensation nuclei (CN) in the size range r 
> or = 0.01 micrometers by balloon-borne detectors from a number 
of stations suggests the following: (a) CN profiles (concentration vs 
altitude) to 30km are somewhat uniform globally with typically high 
(approximately 1000/cc) concentrations in the troposphere and typi- 
cally low (approximately 10/cc) concentrations in the stratosphere. 
(b) The troposhere appears to serve as a CN source for the strato- 
sphere. (c) CN occuring in tropospheric layers are partially volatile 
at 150C. (d) A CN layer observed in the stratosphere at 22km was 
apparently due to the jet engine emissions of a high flying aircraft. In 
addition, larger particles (r > or = 0.15 micrometers) in the 
stratospheric sulfate layer have continued to decay uniformly fol- 
lowing an injection apparently due to a volcanic eruption in October 
1974. 


5099 (AD-A—040638) Aircraft emissions: potential effects on 
ozone and climate: a review and progress report. Final report. Oliver, 
R.C.; Bauer, E.; Hidalgo, H.; Gardner, K.A.; Wasylkiwskyj, W. 
(Institute for Defense Analyses, Arlington, Va. (USA)). Mar 1977. 
Contract DOT-FA76WA-3757. 401p. (P—1207). NTIS PC A18/MF 
AOl. 

A critical review is made of information relative to effects of 
aircraft emissions (NOx, SO2, H2O) projected to 1990 on the earth's 
protective ozone shield and on mean surface temperature, as estimat- 
ed from appropriate mathematical models. Potential biological ef- 
fects are not reviewed. The review provides information showing 
the large uncertainties in computations of effects on ozone, due to 
uncertainties in NOx emission indices (accepted values may be 
several-fold low), in chemistry, in troposphere-stratosphere inter- 
change processes, and in future stratospheric composition (principal- 
ly chlorine content); estimates of effects can be expected to change 
as new data are obtained. Current results indicate that aircraft NOx 
effects on the ozone column change sign with aircraft altitude: 
subsonic aircraft, cruising at 6-km to 14-km altitude, enhance or have 
almost no effect on the ozone column; supersonic aircraft (mach-2 
class), cruising at 16-km to 19-km, reduce total ozone, but, for given 
NOx rates, by amounts less than previously reported. Computations 
based on a ‘high’ (rapid growth) estimate for the 1990 total fleet of 
subsonic and supersonic aircraft, assuming current engines and ac- 
cepted NOx emission indices, including an estimated 142 Concordes 
and Tupolevs, showed an average ozone enhancement in the North- 
ern Hemisphere of about 0.4 percent to 0.9 percent, varying with 
season. 


5100 (CONF-761145—) Seminar on high efficiency aerosol fil- 
tration. (Commission of the European Communities, Luxembourg). 
Feb 1977. 718p. (In several languages). Luxembourg. 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

Forty-seven papers presented at this seminar are included. 
Topics discussed included the design, installation, and testing of 
HEPA filters; experience with HEPA filters during normal and 
accident conditions in nuclear installations; and research and devel- 
opment of aerosol filters. 


5101 (CONF-770720—4) Desirability of the health physics soci- 
ety assuming responsibilities in nonnuclear and nonradiation fields. 
Gammage, R.B.; Thorngate, J.H.; Parkinson, W.W.; Hawthorne, 
A.R.; Vo-Dinh, T. (Oak Ridge National Lab., Tenn. (USA)). 1977. 
Contract W-7405-ENG-26. 12p. Dep. NTIS, PC A02/MF AOI. 

From 22. annual meeting of the Health Physics Society; 
Atlanta, Georgia, USA (3 ‘ul 1977). 

Some topics discussed are as follows: carcinogenic potential 
of coal conversion products; standards limiting emissions from coke 
ovens; carcinogenic effects of polynuclear aromatic hydrocarbons; 
development of concepts of dose and permissible body burdens; 
induction of cancer at specific sites of the liver by carcinogenic 
amines; instrumentation for monitoring coal conversion effluents; 


environmental monitoring of plant emissions; and waste disposal. 
(HLW) 
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5102 (COO—1199-52) Study of air pollution scavenging. Fif- 
teenth progress report. Semonin, R.G.; Ackerman, B.; Gatz, D.F.; 
Rilberg, S.D.; Peden, M.E.; Stahlhut, R.K.; Stensland, G.J. (Illinois 
Univ., Urbana (USA)). Jul 1977. Contract EY-76-S-02-1199. 124p. 
Dep. NTIS, PC A06/MF AO1. 

Selected analyses of air and rainwater chemistry and meteoro- 
logical data are presented as part of the final efforts on the 5-year 
METROMExX study. The size characterization, air concentration, 
and source identification of aerosols over and near St. Louis are 
related to the urban-industrial activities of the metropolitan area. 
The precipitation studies are comprised of a comparison of chemical 
analyses of simulated rain samples between several laboratories, 
including the Survey. The results showed that the analytical tech- 
nique used by the Survey for the chemical analysis of the METRO- 
MEX samples is excellent for increasing confidence in the published 
data. Other precipitation analyses are directed toward the acid rain 
problem as demonstrated by historical and current measurements in 
Illinois. The meteorological investigations consist of analysis of 
diurnal temperature and moisture cycles at urban and rural sites 
which relates to the development of the planetary boundary layer 
(PBL) as perturbed by the city. The three-dimensional character of 
the PBL is also presented as determined by the radiosonde oper- 
ations during METROMEX. Finally, the technique to calculate 
three-dimensional trajectories of air motion using the numerous pilot 
balloon observations acquired during the project is presented. These 
data are essential for the full interpretation of the air and rain 
chemistry observations, and the development of empirical models of 
pollutant scavenging. 


5103 (COO— 1248-51) Electrical aerosol analyzer: history, prin- 
ciple, and data reduction. Liu, B.Y.H.; Pui, D.Y.H.; Kapadia, A. 
(Minnesota Univ., Minneapolis (USA). Dept. of Mechanical Engi- 
neering). 1976. Contract EY-76-S-02-1248. 64p. (CONF-760349—3). 
Dep. NTIS, PC A04/MF AOl1. 

From Aerosol measurement workshop; Gainesville, Florida, 
United States of America (USA) (23 Mar 1976). 

A review of the historical development of the Electrical 
Aerosol Analyzer is given. This is followed by a detailed description 
of the operating principle of the device, including the charger, the 
mobility analyzer, and the electrometer current sensor. The data 
reduction procedures are described, and in addition to the standard 
procedure used previously, a new procedure is described which can 
further reduce the data reduction errors for the instrument. 


5104 (COO/2958—1) Methods for the isolation and identifica- 
tion of polycyclic aromatic hydrocarbons found in complex mixtures 
and the determination of their possible toxicity by means of a host 
mediated bioassay technique. Progress report, July 1, 1976—February 
1, 1977. Lipsky, S.R.; Alexander, G.; McMurray, W.; Capizzi, R. 
(Yale Univ., New Haven, Conn. (USA). School of Medicine). Feb 
1977. Contract EY-76-S-02-2958. 58p. Dep. NTIS, PC A04/MF 
AOl. 

Techniques were developed to produce excellent high perfor- 
mance glass capillary columns for gas chromatographic analyses of a 
wide range of complex mixtures of organic compounds, including 
those containing a wide array of polycyclic aromatic hydrocarbons 
(PAH) derived from a coal liquefaction process. Work was begun to 
assess the potential mutogenicity and/or carcinogenicity of the var- 
ious isolated PAH fractions utilizing a unique host mediated bioassay 
system. Preliminary results indicate that further efforts will be re- 
quired to determine dose response parameters of cultured mouse 
leukemia cells, as well as suitable vehicles for the satisfactory intro- 
duction of certain PAH fractions into this particular bioassay system. 


5105 (DP-MS—77-91) Overview of environmental research at 
the Savannah River Laboratory. Harvey, R.S. (Du Pont de Nemours 
(E.1.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 1977. 
Contract EY-76-C-09-0001. 6p. (CONF-770852—1). Dep. NTIS, PC 
A02/MF AOl. 

From National environmental research park symposium) nat- 
ural resource inventory, characterization, and analysis; Los Alamos, 
New Mexico, USA (15 Aug 1977). 

Research in the environmental sciences by the Savannah 
River Laboratory (SRL) has the general objective of improving our 
understanding of transport through ecosystems and functional pro- 
cesses within ecosystems. With increased understanding, the basis for 
environmental assessments can be improved for releases from the 
Savannah River Plant or from the power industry of the southeast- 
ern United States. 


5106 (GAT—914) Portsmouth Gaseous Diffusion Plant envi- 
ronmental monitoring report for calendar year 1976. Martin, W.E.; 
Anderson, R.E.; Rumble, B.J. (Goodyear Atomic Corp., Piketon, 
Ohio (USA)). 8 Aug 1977. Contract EY-76-C-05-0001. 47p. Dep. 
NTIS, PC A03/MF AO1. 

At the Portsmouth Gaseous Diffusion Plant the ambient 
atmosphere and all effluent streams are sampled and analyzed regu- 
larly for conformance to applicable environmental standards. Al- 
though neither the State of Ohio nor the federal government has 
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established standards for fluorides in the ambient atmosphere or in 
vegetation, fluorides also are monitored because they are used exten- 
sively in the gaseous diffusion process. Radioactivity is measured in 
air, water, food, soil, and sediments; and radiation doses are calculat- 
ed for the public. All public radiation doses are well within federal 
standards. Non-radioactive effluents either presently comply with 
federal standards or will comply upon completion of planned pro- 
jects. A facility designed to remove chromium from recirculating 
cooling water blowdown was put on-stream for full-scale process 
testing in December, 1976. Also, pH-adjustment facilities for liquid 
effluents and electrostatic precipitators for the coal-fired steam plant 
are planned for fiscal years 1977 and 1978, respectively. 


5107 (N—76-33723) Atmospheric deposition due to long and 
short distance sources with special reference to wet and dry deposition 
of sulphur compounds around an oil fired power plant. Granat, L.; 
Soederlund, R. (Stockholm Univ. (Sweden). Meteorologiska Institu- 
tionen). May 1975. Contracts SWED-EPB-7-117/73-DNR-810-7- 
73;GO-0223-051. 152p. (AC—32). NTIS, PC A08;MF AO1. 

Subm-Sponsored in Part by Stenungsund Power Plant Au- 
thorities. 

The additional yearly deposition of sulfur and acid from a 
large sulfur dioxide source (the power plant at Stenungsund on the 
West coast of Sweden) was estimated and compared with the 
regional deposition from distant anthropogenic emissions. The esti- 
mate of wet deposition was based on a number of daily measure- 
ments while the dry deposition was calculated from sulfur dioxide 
concentration in the plume (obtained from a dispersion model) at 
various distances with forest absorption rate taken from the litera- 
ture. Dry deposition provided the most significant contribution 
while wet deposition was of little significance. The cumulative effect 
of a great number of S-sources in the same area was considered. A 
preliminary estimate showed that some 10 - 20% of the wet and dry 
deposition may be due to Swedish sources although much work is 
required before one can be conclusive in this regard. 


5108 (NTIS/PS—77/0428) Mercury pollution (a bibliography 
with abstracts). Report for 1974—Apr 1977. Brown, R.J. (National 
Technical Information Service, Springfield, Va. (USA)). Jun 1977. 
235p. NTIS PC NO1/MF NO1. 

The bibliography includes pollution control, environmental 
sampling and analysis, and air and water quality data. The toxicity 
and pollution effects are excluded in this study, but are included in 
the relation Published Search, NTIS/PS-76/0343, Biological Effects 
of Mercury Pollution. (This updated bibliography contains 230 ab- 
stracts, 58 of which are new entries to the previous edition.) 


5109 (NTIS/PS—77/0658) Precipitation washout (a bibliogra- 
phy with abstracts). Report for 1964—July 1977. Brown, R.J. (Na- 
tional Technical Information Service, Springfield, Va. (USA)). Aug 
1977. 117p. NTIS PC NO1/MF NO1. 

The reports cited in the bibliography cover the removal of 
pollutants, radioactive isotopes, and dust by rain and snow. The 
theory, modelling, sampling and effects of precipitation washout are 
presented. (This updated bibliography contains 111 abstracts, 16 of 
which are new entries to the previous edition.) 


5110 (NTIS/PS—77/0674) Remote sensing applied to environ- 
mental pollution detection and management (a bibliography with ab- 
stracts). Report for 1964—July 1977. Hundemann, A.S. (National 
Technical Information Service, Springfield, Va. (USA)). Aug 1977. 
138p. NTIS PC NO1/MF NO1. 

Application of remote sensing methods to air, water, and 
noise pmo problems is discussed. Topic areas cover characteris- 
tics of dispersion and diffusion by which pollutants are transported, 
eutrophication of lakes, thermal discharges from electric power 
plants, outfalls from industrial plants, atmospheric aerosols under 
various meteorological conditions, monitoring of oil spills, and appli- 
cation of remote sensing to estuarian problems. (This updated bib- 
liography contains 133 abstracts, all of which are new entries to the 
previous edition.) 


5111 (ORAU/IEA(O)—77-16) Uncertainties associated with 
future atmospheric CO, levels. Rotty, R.M. (Institute for Energy 
Analysis, Oak Ridge, Tenn. (USA)). Jun 1977. Contract EY-76-C-05- 
0033. 19p. Dep. NTIS, PC A02/MF AOl1. 

e need for inexhaustible energy supply systems is clearly 
demonstrated by the problems associated with the use of fossil fuels. 
Atmospheric carbon dioxide increases can lead to significant climate 
changes, but evaluating the changes that might result from fossil fuel 
use in the future is fraught with uncertainties. This paper discusses 
and weighs the relative importance of answering the following 
questions: what activities of man contribute to atmospheric carbon 
dioxide and what portion of this is attributable to fossil fuel combus- 
tion; where else can the carbon dioxide go; what climate changes 
result from atmoshperic carbon dioxide changes; what are the future 

lobal energy needs and what fraction must be supplied by fossil 
uel; and what is the confidence in our answers to the above 
questions. 
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5112 (ORNL/TM—6007) Optimization model for air quality 
analysis in energy facility siting. Emanuel, W.R.; Murphy, B.D.; 
Huff, D.D.; Begovich, C.L.; Hurt, J.F. (Oak Ridge National Lab., 
Tenn. (USA)). Sep 1977. Contract W-7405-ENG-26. 74p. Dep. 
NTIS, PC A04/MF A0O1. 

The siting of energy facilities on a regional scale is discussed 
with particular attention to environmental planning criteria. A multi- 
ple objective optimization model is proposed as a framework for the 
analysis of siting problems. Each planning criterion (e.g., air quality, 
water quality, or power demand) is treated as an objective function 
to be minimized or maximized subject to constraints in this optimiz- 
ation procedure. The formulation of the objective functions is illus- 
trated by the development of a siting model for the minimization of 
human exposure to air pollutants. This air quality siting model takes 
the form of a linear programming problem. A graphical analysis of 
this type of problem, which provides insight into the nature of the 
siting model, is given. The air quality siting model is applied to an 
illustrative siting example for the Tennessee Valley area. 


5113 (PB—266449) NIOSH solid sorbents roundtable (2nd) 
held at Cincinnati, Ohio on December 5—6, 1973. Ballou, E.V. 
(National Inst. for Occupational Safety and Health, Cincinnati, Ohio 
(USA)). Jul 1976. 243p. NTIS PC A11/MF AOI. 

Proceedings of a two-day meeting of experts on the sorption 
of toxic substances on solids. The primary interest of NIOSH in this 
area is the applicability of these solid materials to the sampling of air 
contaminants in the workplace in order to assess chemical exposure 
of the American working population. Thirteen papers and a general 
discussion are contained in the proceedings. Each author presents his 
own view of the characteristics of solid surfaces as they relate to 
sorption sampling. A variety of topics are discussed in the papers. 
These include not only the theoretical aspects of surface chemistry 
and sample retention performance, but also the development of 
monitoring hardware, the use of fluidized bed concepts, the collec- 
tion of high volumes and the evaluation of a variety of sorbents for 
specific compounds. A roundtable discussion at the end of each 
presentation brings out some of the applications of the research to 
field sampling. 


5114 (PB—258831) Ecological effects of aerosol drift from a 
saltwater cooling system. Final report. Hindawi, I.J.; Raniere, L.C.; 
Rea, J.A. (SEE CODE- 9503120 Corvallis Environmental Research 
Lab., Oreg. (USA). Assessment and Criteria Development Div.). Jul 
1976. 117p. (EPA—600/3-76/078). NTIS, PC A06/MF AO1. 

The local terrestrial effects of salt aerosol drift from powered 
spray modules and a mechanical draft cooling tower at Turkey 
Point, Florida were evaluated through field and controlled exposure 
studies. Indigenous vegetation, soil and fresh water were sampled 
over a year long period to acquire pre-activation baseline data and to 
provide for the assessment of possible environmental impact of salt 
aerosol loading from the test cooling devices. No measurable effects 
attributable to salt aerosol emissions from test cooling devices were 
detected on indigenous plants, soil or fresh water sampled during or 
following operation of the test cooling tower/spray modules. Full- 
term effects and salt aerosol tolerance levels of a cultivar plant, bush 
bean, were examined by controlled exposure to a simulated sea-salt 
aerosol at concentrations representative of the Turkey Point test site. 
(GRA) 


5115 (PB—259971) Cooling tower plume model. Winiarski, 
L.D.; Frick, W.E. (SEE CODE- 9503120 Corvallis Environmental 
Research Lab., Oreg. (USA). Assessment and Criteria Development 
Div.). Sep 1976. 72p. (EPA—600/3-76/100). NTIS, PC A04/MF 
AOl. 

A review of recently reported cooling tower plume models 
yields none that is universally accepted. The entrainment and drag 
mechanisms and the effect of moisture on the plume trajectory are 
phenomena which are treated differently by various investigators. In 
order to better understand these phenomena, a simple numerical 
scheme is developed which can readily be used to evaluate different 
entrainment and drag assumptions. Preliminary results indicate that 
in moderate winds most of the entrainment due to wind can be 
accounted for by the direct impingement of the wind on the plume 
path. Initially, the pressure difference across the plume is found to 
produce a substantial drag force. Thus, it is likely that a certain 
portion of the plume bending is due to these pressure forces, and 
artificially increasing wind entrainment to fit experimental data is 
unnecessary. 


5116 (PB—260477) Managing and disposing of residues from 
environmental control facilities in the steel industry. Final report Apr 
1976—Jul 1976, Pasztor, L.; Floyd, S.B. Jr. (Dravo Corp., Pitts- 
burgh, Pa. (USA)). Oct 1976. 190p. NTIS, PC A0O9/MF AOI. 

The report gives results of a study of the management and 
disposal of residues from environmental control facilities in the steel 
industry. Information from 13 integrated U.S. steel mills is compared 
with that found in the literature and with data collected during visits 
to English, German, and Japanese steel mills, technical and industrial 
associations, and government agencies. Methods used to recycle 
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dusts and sludges and to regenerate or recover waste acids and oils 
are covered. Of the approximately 16.6 million tons of residues, 9.1 
million tons are recycled, and 7.5 million tons are dumped or stored 
for later reuse. The pollution control facilities used and the quantities 
and properties of the residues generated in various processes are 
described. In 1974, the U.S. steel industry produced over 145 million 
net tons of raw steel. During the same period, over 16 million tons of 
pollution abatement residues were generated by the industry in 14 
different iron and steelmaking subcategories, not including iron and 
steelmaking slags. 


5117 (PB—263028) Carbon dioxide laser system to measure 
gaseous pollutants. Final report, May 1974—1975. Gillmeister, R.J.; 
Snowman, L.R. (General Electric Co., Pittsfield, Mass. (USA) ). Jan 
1977. Contract EPA-68-02-1290. 1llp. NTIS PC A06/MF AOI1. 

The report concerns the continuation of work in the develop- 
ment of a gas laser system for air pollution monitoring over long 
paths, a kilometer or more, using infrared absorption. Modifications 
to a bread-board system for simultaneous detection of Os, NHs, C2H, 
and the addition of beam steering optics to give the system area 
monitoring capability are discussed. Operation for a two month 
period in St. Louis in conjunction with the RAPS program is also 
discussed. During this period Os and NHs monitored at Site 103 in 
RAMS. Data comparing system performance with that of conven- 
tional monitors is presented along with the results of problem 
investigations. 


5118 (PB—263907) Air quality data: 1975 third quarter statis- 
tics. Final report, July—September 1975. (Environmental Protection 
Agency, Research Triangle Park, N.C. (USA). Office of Air Quality 
Planning and Standards). Dec 1976. 148p. (EPA—450/2-76/027). 
NTIS PC A07/MF AOI. 

This report is a statistical summary report on ambient air 
quality submitted to EPA from air monitoring operations of State, 
local and Federal networks in accordance with requirements of the 
Clean Air Act and EPA Regulations for State Implementation Plans 
(SIP’s). These data represent all ambient air quality data sampled for 
pollutants that currently have National Ambient Air Quality Stan- 
dards. 


5119 (PB—263992) Development of procedures for the measure- 
ment of fugitive emissions. Final report, July 1974—June 1975. 
Kalika, P.W.; Kenson, R.E.; Bartlett, P.T. (Research Corp. of New 
England, Wethersfield, Conn. (USA)). Dec 1976. Contract EPA-68- 
02-1815. 134p. NTIS PC A07/MF AOl1. 

The report describes the development of basic procedures 
that can be used to sample and analyze fugitive (non-stack) emissions 
from industrial processes, emissions that are a potentially significant 
portion of the total air emissions in many industries. The develop- 
ment included: identification of the sources of fugitive emissions, 
evaluation of sampling strategies, preparation of field test proce- 
dures, field evaluation of one fugitive emissions field test procedure, 
and issuance of technical manuals for each sampling strategy. Eigh- 
teen industries/processes which might have potentially significant 
fugitive emissions were identified, selected from all the industries/ 
processes studied and based on the potential of their fugitive emis- 
sions to be hazardous and to have high fugitive emissions rates. The 
18 industries/processes were grouped by category: metallurgical 
processing, energy/fuels processing, chemical products, rock prod- 
ucts, and agricultural operations. 


5120 (PB—266275) Statement of sulfates research approach. 
(Environmental Protection Agency, Washington, D.C. (USA). 
Office of Research and Development). Feb 1977. 48p. (EPA—600/8- 
77/004). NTIS PC A03/MF AOI. 

This document presents a strategy to investigate the sulfate 
question. It defines the approach to be taken, lists the questions to be 
addressed, provides estimates of resources needed, and time tables to 
accomplish these goals. It is intended to serve as a long-term 
planning instrument. The strategy statement is divided into four 
research areas: Health Effects, Ecological Effects, Atmospheric 
Chemistry and Transport, and Measurement Methodology and In- 
strumentation. 


5121 (PB—266450) Open space as an air resource management 
measure. Volume III. Demonstration plan (St. Louis, Mo.). Final 
report. DeSanto, R.S.; MacGregor, K.A.; McMillen, W.P.; Glaser, 
R.A. (COMSIS Corp., Galstonbury, Conn. (USA)). Jan 1977. Con- 
tract EPA-68-02-2350. 15lp. NTIS PC A08/MF AOI. 

See also Volume 2, PB-262 678. 

This report is a demonstration plan for St. Louis, Mo. based 
on the collection and interpretation of data presented in the preced- 
ing two Volumes; Volume I - Sink Factors, and Volume II - Design 
Criteria. Based on the potential use of a hypothetical planting of 
street trees and idealized forest, an open space program is evaluated 
for St. Louis within the constraints of real world economics and the 
environment as it presently exists in that urbanizing area. 
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5122 (PB—266843) Improved marine boiler reliability. Phase 
II. Volume IV. Stack gas analysis. Final report on Task 4. (C-E 
Marine Power Systems, Windsor, Conn. (USA)). Feb 1977. Contract 
MA-6-38088. 48p. NTIS PC A03/MF AOl1. 

This report presents the results of shipboard testing of a 
modern marine boiler for stack gas constituents related to corrosion 
and air quality. Special instrumentation and gas sampling equipment 
was used to obtain stack gas concentrations of oxygen, carbon 
monoxide, sulfur dioxide, sulfur trioxide, water vapor, and nitrogen 
oxides. Tests were performed at six boiler load ratings ranging from 
11% to 110% over a wide range of excess air levels. Results 
obtained serve to characterize the conversion of SO2 to SO3 for the 
test boiler and permit the calculation of sulfuric acid dew point, 
demonstrating the dependence of dew point temperature on excess 
air level and boiler load. Nitrogen oxides were recorded over the 
complete test range (including an in-port condition) to establish a 
relationship between stack emissions, boiler load, and excess air for 
the boiler under test. 


5123 (PB—267121) Review of the environmental fate of selected 
chemicals, Final report on task 3. Radding, S.B.; Liu, D.H.; Johnson, 
H.L.; Mill, T. (Stanford Research Inst., Menlo Park, Calif. (USA)). 
May 1977. Contract EPA-68-01-2681. 150p. NTIS PC A07/MF AOl. 
A review of the recent literature on sources, production, 
environmental fate, and bioaccumulation has been carried out by 
SRI on 26 classes of compounds. These included epoxides, haloole- 
fins, aldehydes, alkyl and benzyl halides, peroxides, hydroperoxides 
and peracids, polyhalomethanes, aromatic amines, polychlorinated 
biphenyls, azo dyes, carbamic acid esters, hydrazines, acy] halides 
and ketene, phosphoric acid esters, aziridines, lactones, alky! sulfates, 
sulfones, aryl dialkyltriazenes, diazoalkanes, haloalcohols, ha- 
loethers, hydroxylamines, nitrosamines, nitrofurans, and azides. 


5124 (PB—267600) Study to support new source performance 
standards for the dry cleaning industry. Final report Dec 74—May 76. 
McCoy, B.C. (TRW Environmental Engineering Div., Vienna, Va. 
(USA)). May 1976. Contract EPA-68-02-1412. 112p. NTIS PC A06/ 
MF AOl. 

The dry cleaning industry is described in terms of structure, 
processes, and emissions, a‘r pollution control techniques used, and 
typical plant modifications. Hydrocarbon emissions occur from the 
evaporation of dry cleaning solvents, which include 
trichlorotrifluoroethane, perchloroethylene, and petroleum distil- 
lates. Certain control technique configurations are assumed, and the 
environmental and economic impacts of those controls are assessed. 


5125 (PB—268013) National assessment of the urban particu- 
late problem. Volume XII. Cleveland, Ohio. Final report. Galkiewicz, 
R.C.; Lynn, D.A.; Record, F. (GCA Corp., Bedford, Mass. (USA). 
GCA Technology Div.). Jun 1976. Contract EPA-68-02-1376. 107p. 
(GCA-TR—76-25-G(12)). NTIS PC A0S/MF AO1. 

This document is one volume of a sixteen-volume report 
presenting an overall assessment of the particulate problem, which 
was conducted by GCA/Technology Division for EPA. This par- 
ticular document is one of fourteen single-area volumes that provide 
working summaries of data gathered in the fourteen urban areas 
studied. These city reports primarily provide documentation and 
background information for Volume I of the study - National 
Assessment of the Particulate Problem - Final Report (PB-263 665). 
Volume I should be considered the primary output of the report. 
The City of Cleveland is located in Cuyahoga County in the 
northeasten corner of the State of Ohio. Because of its location on 
one of the Great Lakes, Cleveland has become an important trans- 
portation, industrial, and manufacturing center. The city is surround- 
ed by several smaller, independent communities that are also highly 
industrialized. 


5126 (PB—268017) National assessment of the urban particu- 
late problem. Volume XVI. Providence, Rhode Island. Final report. 
Galkiewicz, R.C.; Lynn, D.A.; Record, F. (GCA Corp., Bedford, 
Mass. (USA). GCA Technology Div.). Jun 1976. Contract EPA-68- 
02-1376. 88p. (GCA-TR—76-25-G(16)). NTIS PC A0OS/MF AOl1. 

This document is one volume of a sixteen-volume report 
presenting an overall assessment of the particulate problem, which 
was conducted by GCA/Technology Division for EPA. This par- 
ticular document is one of fourteen single-area volumes that provide 
working summaries of data gathered in the fourteen urban areas 
studied. These city reports primarily provide documentation and 
background information for Volume I of the study - National 
Assessment of the Particulate Problem - Final Report (PB-263 665). 
Volume I should be considered the primary output of the report. 
The Division of Air Pollution Control of the Rhode Island State 
Department of Health currently samples for total suspended particu- 
lates at 21 sites in the state, three of which are NASN sites. The 
network is primarily oriented toward sampling in suburban areas - 
only four centercity monitors are located outside of Providence and 
one monitor, a NASN station, is in a rural area. All of the monitors 
are considered to be in population-oriented locations. 
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5127 (PB—268526) Development of microwave plasma detoxifi- 
cation process for hazardous wastes. Phase I. Final report. Bailin, L.J.; 
Hertzler, B.L. (Lockheed Missiles and Space Co., Palo Alto, Calif. 
(USA). Lockheed Palo Alto Research Lab.). Apr 1977. Contract 
EPA-68-03-2190. 82p. NTIS PC A05/MF AOI. 

The microwave process described in this report is a relatively 
new application of what has been termed the ‘fourth state of matter’, 
or the ‘plasma state’. It is the first practical application of a micro- 
wave discharge to the decomposition of chemical compounds in 
significant quantities. This report describes a recent, successful, 
RandD effort in which a former ‘grams-per-hour’ system was scaled 
up to a 5 to 7 pounds-per-hour system, and then its performance was 
verified with several typical hazardous materials. The materials 
tested and detoxified were Malathion, methyl-bromide, polychlorin- 
ated biphenyls, phenylmercuric acetate, and Kepone. Complete de- 
toxification resulted. Further benefits of the process are the competi- 
tive, reasonable costs of about $0.20 per pound of material processed, 
including all costs. The process warrants further development, 
namely additional scale-up to pilot and field units. Presently, units up 
to 100 pounds per hour or so appear feasible to construct and be 
operable within two or three years. 


5128 (PB—268895) Formation of photochemical aerosols. Final 
report. Stephens, E.R.; Price, M.A. (California Univ., Riverside 
(USA). Statewide Air Pollution Research Center). May 1977. 78p. 
NTIS PC A05/MF AOl1. 

The objective was to develop a better understanding of smog 
aerosol formation with particular reference to haze in the Southern 
California area. This study combined laboratory work with ambient 
air studies. Counting of particles by light scattering was the principle 
physical technique while infrared analyses was the major source of 
chemical information. A new reflectance spectroscopy technique 
was also developed. Infrared spectra of ambient aerosols have bands 
assigned to sulfate, nitrate, ammonium, and water which are com- 
pletely removed by water washing of the sample but not by benzene. 
Synthetic aerosols generated by mixing ammonia with sulfuric and 
nitric acids produce similar spectra. Many ambient aerosol particles 
are hygroscopic or deliquescent so that they swell as the relative 
humidity increases and shrink as it decreases. This readily explains 
the heavy haze seen at high humidity days. A variety of reaction 
products (SO4(-2), NO3(-), organics) can potentially fulfill the re- 
quirement of water solubility and hygroscopicity to contribute to 
haze and loss of visibility. It is concluded that direct control of 
aerosol emissions will not markedly improve visibility in Southern 
California. 


5129 (PB—269081) Evaluation of stationary source particulate 
measurement methods. Volume II. Oil-fired steam generators. Interim 
report October 1973—February 1976. Peters, E.T.; Adams, J.W. 
(Little (Arthur D.), Inc., Cambridge, Mass. (USA)). Feb 1977. 
Contract EPA-68-02-0632. 66p. NTIS PC A04/MF AO. 

An experimental study was conducted to determine the reli- 
ability of the Method 5 procedure for providing particulate emission 
data from an oil-fired steam generator. The study was concerned 
with determining whether any ‘false’ particulate resulted from the 
collection process of from the collected particulate. Variations to 
Method 5 tested included filter media, size and temperature, nozzle 
type and sampling duration. Tests were conducted at a 350 MW 
source utilizing low sulfur residual fuel. Two series of field tests 
were conducted. In both cases simultaneous samples were collected 
with two trains. In all cases one train was the standard Method 5 
train. The other train was either a modified Method 5 train with an 
in-stack filter or a second standard Method 5 train. Runs were 
preformed in which one or both trains were spiked with SOz2 at the 
nozzle to provide sampled gas stream concentrations of approximate- 
ly 2000 ppm SO: approximating a high sulfur fuel. By comparing 
particulate and sulfate distributions between probe and filter catches 
for the two trains, no evidence for the formation of ‘false particulate’ 
for the condition evaluation were found. The in-stack filter method 
used has several advantages over EPA Method 5 including the 
elimination of recovering the probe catch. 


5130 (PB—269376) Chemical consequences of air quality stan- 
dards and of control implementation programs. Roles of hydrocarbons, 
oxides of nitrogen and aged smog in the production of photochemical 
oxidant. Final report 1 August 1973—30 June 1974. Pitts, J.N. Jr. 
(California Univ., Riverside (USA). Statewide Air Pollution Re- 
search Center). Jul 1975. Contract ARB-3-017. 408p. NTIS PC A18/ 
MF AOl1. 

Construction, testing and validation of an environmental 
chamber facility was completed. It consists of two 6000 liter smog 
chambers, a 25,000 watt solar simulator, a special high capacity air 
purification system and comprehensive array of supporting analyt- 
ical instrumentation. Development and validation of a ‘surrogate’ 
mixture of hydrocarbons (HC), carbon monoxide and oxides of 
nitrogen (NO(x)) representative of the pollutant mix in the South 
Coast Air Basin of California (SCAB) was followed by 60 irradiation 
experiments of 2,6 or 9-hour duration. Concentration levels ranged 
from those presently observed in the SCAB down to those predicted 
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from the implementation of emission control strategies aimed at 
meeting ambient aid quality standards for non-methane hydrocar- 
bons, NO(x) and oxidant. By combining results from these experi- 
ments with appropriate analyses of available ambient air quality data, 
initial assessments have been made of the degree of HC and NO(x) 
control required to meet the California air quality standard for 
oxidant in the SCAB, and the possible effects on oxidant levels in the 
SCAB due to various incremental reducticns in HC and NO(x). 
Chemiluminescent NO-NO2 analyzers were shown to respond quan- 
titatively, in the NO(x) mode, to nitrogen containing compounds 
including peroxyacetyl nitrate and organic nitrates and nitrites. The 
reactivities of selected aromatic hydrocarbons with the hydroxyl 
radical, a key intermediate species in photochemical smog, were 
measured. (Portions of this document are not fully legible.) 


5131 Chemil ence measurement of reactivity weighted 
ethylene-equivalent hydrocarbons. Black, F.M. (Environmental Pro- 
tection Agency, Research Triangle Park, NC); High, L.E.; Fontijn, 
A. Environ. Sci. Technol.; 11: No. 6, 597-601(Jun 1977). 

A reactive hydrocarbon analyzer (RHA), based on the chemi- 
luminescent reaction of hydrocarbons with oxygen atoms, is used to 
provide a rapid indication of reactivity weighted hydrocarbon mass 
in automobile exhaust. Samples are reported by their ethylene- 
equivalent concentration—the concentration of ethylene which 
would give the same mass-reactivity product as the exhaust hydro- 
carbon mixture. These are compared to ethylene-equivalent concen- 
trations obtained by the much more cumbersome procedure of 
weighting the individual sample hydrocarbons, determined by gas 
chromatography (GC), by their respective relative short-term photo- 
chemical reactivities, summing these results, and equating them to 
ethylene. Procedures are also described to eliminate a negative 
interference to the RHA method resultant from H2O quenching of 
the chemiluminescence emitter. The RHA and GC ethylene-equiv- 
alent concentrations correlate within 5 percent. 





5132 Cptical systems unravel smog chemistry. Pitts, J.N. Jr. 
(Univ. of California, Riverside); Finlayson-Pitts, B.J.; Winer, A.M. 
Environ. Sci. Technol.; 11: No. 6, 568-573(Jun 1977). 

Application of tunable lasers and infrared Fourier transform 
spectroscopy to atmospherically important systems has led to the 
identification and quantification of a number of species in smog 
chambers, in laboratory experiments, and in the polluted tropo- 
sphere. Many of these are labile molecules or free radicals whose 
presence had been previously postulated on sound kinetics and 
mechanistic grounds, but not directly observed. Others had not even 
been suspected to exist in atmospheric systems. Additionally, the 
development of tunable lasers has greatly aided elucidation of the 
mechanisms of certain important atmospheric reactions, including 
primary photodecomposition processes. The paper discusses recent 
studies with tunable lasers and Fourier transform infrared spectros- 
copy in which certain free radical and labile molecular species 
present in ambient and simulated atmospheres were directly identi- 
fied and measured. These species are significant in oxidant control 
either because of their mechanistic role in establishing kinetic com- 
puter models, or alternatively, because of their potential effects on 
health and visibility, or both. These studies include the use of tunable 
uv laser systems to monitor OH radicals by their resonance fluores- 
cence, the use of laser magnetic resonance in kinetic studies of OH, 
HOsz, and other free radicals, the use of lasers in studying the modes 
of photodecomposition of primary and secondary pollutants, the use 
of tunable lasers in elucidating the photochemistry of formaldehyde, 
the use of long pathlength optical systems, and Fourier transform 
infrared (FT-IR) spectrometers with interferometers. 


5133 Filtration efficiency of organic vapor sampling tubes 
against particulates. Fairchild, C.1.; Tillery, M.I. (Los Alamos Scien- 
tific Lab., NM). Am. Ind. Hyg. Assoc. J.; 38: No. 6, 277-283(Jun 
1977). 

The particulate filtration efficiency of industrial organic 
vapor sampler tubes is of interest for air sampling in work environ- 
ments containing toxic materials as both vapor and particulate, or 
where inert particles contain adsorbed toxic material. Particulate 
collection efficiencies, measured with dioctylphthalate and polysty- 
rene latex aerosols ranged from 70 to 90%. However, only 20% of 
this total is deposited on the active sorbent (charcoal granules). 
Considerable variability in collection efficiency between tubes was 
observed. Recommendations are made for obtaining improved con- 
taminant estimates using these tubes. 


5134 Ambient oxidant exposure and health costs in the United 
States, 1973. Gillette, D.G. (Environmental Protection Agency, Re- 
search Triangle Park, NC). J. Air Pollut. Control Assoc.; 27: No. 4, 
329-331 ey 1977). 

he body of information presented in the paper is directed to 
policy makers and administrators involved in the evaluation and 
assessment of damages caused by oxidant air pollution on human 
health and welfare and of possible benefits of control. To provide a 
comparison of some of the benefits that can be obtained by reducing 
photochemical oxidant levels, estimated health costs were derived 
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from data relating adverse health effects to hourly oxidant concen- 
trations. Hourly oxidant or ozone concentrations were measured at 
approximately 400 monitoring stations scattered throughout the U.S. 
Most of these sites were located in major urban areas or in other 
areas where high oxidant concentrations prevailed. Estimates of 
populations at risk and per capita health costs were generated for 
those areas where oxidant data was available. During the period 
1971-1973, nearly two-thirds of the U.S. population resided in areas 
where the hourly primary standard for oxidants of 160 ug/m* was 
exceeded. The total annual health cost attributable to oxidants was 
estimated to range from $120 to over $240 million in the U.S. 


5135 Formation of Mg;Ca(SO,), during the sulfation reaction of 
dolomite. Hubble, B.R.; Siegel, S.; Fuchs, L.H.; Hoekstra, H.R.; 
Tani, B.; Cunningham, P.T. (Argonne National Lab., IL). J. Air 
Pollut. Control Assoc.; 27: No. 4, 343-346(Apr 1977). 

In the course of investigations on the kinetics of sulfation of 
natural dolomite, CaMg(COs)o, as the sorbent for SOs, it has been 
found that Mg ions can be made to sulfate, leading to the formation 
of a double salt, MgsCa(SO,),. This compound also forms when 
synthetic dolomites are used in sulfation experiments. In sulfur 
emissions control processes, SO: may be sorbed by dolomite in its 
natural form, in its half-calcined condition (CaCO; . MgO), or when 
fully calcined (as CaO . MgO). The form used will depend on the 
operating requirements of a particular emission control process. 
Chemical-crystallographic studies of the binary sulfate compound 
have been undertaken in an effort to gain an understanding of the 
possible mechanisms involved in its formation in dolomite. Prelimi- 
nary results of these investigations are described. 


5136 International conference on oxidant problems: analysis of 
the evidence/viewpoints presented. I. Definition of key issues. Dimi- 
triades, B.; Altshuller, A.P. (Environmental Protection Agency, 
Research Triangle Park, NC). J. Air Pollut. Control Assoc.; 27: No. 4, 
299-307(Apr 1977). 

In recognition of the importance and somewhat controversial 
nature of the oxidant control problem, the U.S. Environmental 
Protection Agency (EPA) organized and conducted a five-day Inter- 
national Conference in September 1976. The one hundred or so 
presentations and discussions at the Conference revealed the exis- 
tence of several issues and prompted EPA to sponsor a follow-up 
review/analysis effort. The review/analysis would scrutinize care- 
fully and analyze all presented information on each issue, attempt to 
reconcile any conflicting evidence and/or viewpoints, and finally 
arrive at a judgment that would either pronounce the issue essential- 
ly resolved, or declare the difference in evidence/viewpoint irrecon- 
cilable, and define needs for additional specific research. The 
review/analysis is to be conducted by non-EPA, non-industry ex- 
perts of widely recognized competence and experience in the area of 
photochemical pollution control. The first step of this analysis effort 
is reported here. In this first step, the entire problem of oxidant 
pollution and its control has been re-thought and, drawing upon 
experiences and judgment and upon information reported at the 
International Conference and elsewhere, certain issues have been 
defined, specifically, those which pertain to the key components of 
an optimum oxidant control strategy. In each case the issue is briefly 
analyzed, its position and relevance within the oxidant problem 
picture explained, and specific questions that constitute the issue and 
the answers raised. Issues covered were those of reactivity, strato- 
spheric ozone intrusion, natural organic emissions, oxidant transport, 
current air quality simulation model utility, smog chamber method 
evaluation, oxidant/O; measurement and optimum oxidant control 
strategy. Following, within 1 to 2 months, will be the reports of the 
expert/reviewer groups offering either resolutions of issues or rec- 
ommendations for additional research needed to achieve such resolu- 
tions. 


5137 Emission of nitrogen dioxide from gas-fired systems. 
Schwanecke, R. Wasser, Luft Betr.; 21: No. 4, 187-192(Apr 1977). (In 
German). 

Gas is a welcome source of energy for ground-level sources 
of emission (household heating systems, small factories, etc.), be- 
cause it allows a further reduction in the basic level of sulphur 
dioxide emmission. At first, there was general satisfaction in this non 
polluting fuel. But a short time ago, a lively discussion arose as to 
whether gas-fired systems increased nitrogen dioxide pollution. 


5138 Numerical simulation of the transport of noxious gas 
taking into account diffusion in the mean wind direction. Herrmann, 
K. Staub-Reinhalt. Luft; 37: No. 4, 155-158(Apr 1977). (In German). 
A three dimensional and non stationary box model, which 
allows the simulation of the transport of gas by advection and 
diffusion in the three coordinate directions, is used for a sensitivity 
analysis of the diffusion in the mean wind direction. The changes in 
the concentration field, caused by this diffusion term, are studied and 
the results are used to give a limitation of the meteorological 
conditions, under which the diffusion effect can be neglected. 
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5139 Particle size distributions of dusts in flue gas from power 
stations and in atmospheric air. Laskus, L.; Lahmann, E. Staub- 
Reinhalt. Luft; 37: No. 4, 136-140(Apr 1977). (In German). 

The kind of coal burnt in several power plants had no 
influence on the results of particle size analyses of dust emitted 
together with the flue gas. The coarsest particles of the dust are 
retained by the electrostatic precipitators, while dust enriched with 
fine particles with diameters below 10 ym is emitted to the atmo- 
sphere. Only small amounts of very fine dust particles with diameters 
below 1 pm were found in the power plants examined. However, it 
might be possible that they had already formed coarser particles 
upon passing through the flue gas system before being analysed. 
Analyses of the dust in ambient air carried out at different sampling 
points in German cities showed large differences in the level of total 
particulate matter, but an almost entirely constant particle size 
distribution. Analyses of the trace metal constituents of the particu- 
late matter of the flue gas downstream of an electrostatic precipita- 
tor were carried out for one of the power plants. They revealed the 
dominant presence of particles with a diameter of 1 to 10 zm and, to 
some extent, of very fine particles with a diameter below 0.4 pm. 
The percentage of the metal compounds in the flue gas dust was a 
little higher than that in the atmospheric dust. 


5140 New method to assess the particle size distribution of dusts 
in flowing gas. Solbach, W. Staub-Reinhalt. Luft; 37: No. 4, 131- 
136(Apr 1977). (In German). 

If it assumed that there is a linear course of the characteristic 
curves for particle size of any dust in the RRS network, then there is 
a clear relationship between the total separation efficiency of the 
first cyclone and the second cyclone of the same type installed 
directly behind it. On the same assumption there is also a relationship 
between the remaining amount (per cent) of dust in untreated gas 
above a limiting particle size which is characteristic for the cyclone 
under consideration, and the slope of the characteristic curve for 
particle size in the RRS network. A method is devised from these 
relations which, with small additional costs, makes it possible during 
the measurement of dust content in flowing gas to obtain at the same 
time the position and slope of the characteristic curve for the 
particle size of dust in the RRS network. 


5141 Environmental influence of conventional thermal power 
plants. Repenning, K.; Gerlach, D. (BP Benzin und Petroleum A.G., 
Hamburg (Germany, F.R.)). pp 256-271 of In Energy supply of the 
future. Euler, K.J.; Scharmann, A. (eds.). Muenchen, Germany, 
F.R.; Thiemig (1977). (In German) 

In conventional thermal power Stations a_ considerable 
amount of fuel is used to generate electricity each year. Many 
influences on the ecosystem result from this, among which the most 
important are the pollution of the air by combustion residues and the 
production of waste heat. Various possibilities for solving ecological 
problems are conceivable. Since these, however, often involve large 
cost expenditure, the most favorable sclution should be sought, from 
the technical-economical point of view, in order to reach an accept- 
able compromise between economical and ecological requirements. 


5142 Indoor and outdoor measurements of carbon monoxide 
(CO). Rueden, H.; Langer, H. (Bonn Univ. (Germany, F.R.). Hy- 
giene-Institut). Gesund.-Ing.; 97: No. 9, 200-208(Sep 1976). (In 
German). 

Comparative indoor and outdoor measurements of carbon 
monoxide have shown that after a drop in the CO content of the 
outside air, the CO content is higher in air-conditioned rooms than in 
rooms without air conditioning. The findings suggest that air-condi- 
tioning units not necessarily improve air quality. No correlation 
could be established between indoor and outdoor CO content. The 
CO concentrations found in buildings are still permissible from a 
medical point of view. Up to 190 ppm CO were found in a basement 
garage. This concentration is not tolerable to humans, not even for 
short periods. These problems should be better recognized in the 
future when constructing basement garages. 


5143 (PB—267786-T/SL) Air conservation. Volume 10, 
Number 2(52), 1976. Translated from Ochr. Powietrza; 10: No. 2, 
52(1976). 78p. (TT—76-54024/2). NTIS PC A05/MF AOI. 

Contents: Calculation of the minimum stack height in relation 
to the air pollution control; Investigation and comparison of the 
nonwoven filter fabrics under nonstationary filtration process; 
Power requirements by the counterflow cyclone collector; Investi- 
gation of the usefulness of domestic limestones for SO2 absorption; 
Calcium sulfate reduction with a model water gas. 


5144 Remote air sampler. Goodhart, S.E. (Hewlett-Packard 
Co., Avondale, PA). pp 229-232 of In 1976 national waste processing 
we New York; American Society of Mechanical Enginecrs 
From National waste processing conference; Boston, Massa- 
chusetts, United States of America (USA) (23 May 1976). 
See CONF-7605149—. 
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A vacuum device that permits remote air sampling in con- 
junction with gas chromatograph for analysis is described. The air 
sampling unit can monitor up to 16 different locations at distances 
ranging from 0 to 450 feet. A discussion of the constant flow 
characteristics of the sampling lines as related to line length is 
included 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 2670, 2671, 2676, 3644, 3647, 
3649, 5100, 5105, 5106, 5182 


5145 (CONF-770581—1) Alpha scintillation radon counting. 
Lucas, H.F. Jr. (Argonne National Lab., Ill. (USA)). 1977. Contract 
W-31-109-ENG-38. 28p. Dep. NTIS, PC A03/MF AOl. 

From Workshop on methods for measuring radiation and 
ae uranium mills; Albuquerque, New Mexico, USA (23 May 
1977). 

Radon counting chambers which utilize the alpha-scintillation 
properties of silver activated zinc sulfide are simple to construct, 
have a high efficiency, and, with proper design, may be relatively 
insensitive to variations in the pressure or purity of the counter 
filling. Chambers which were constructed from glass, metal, or 
plastic in a wide variety of shapes and sizes were evaluated for the 
accuracy and the precision of the radon counting. The principles 
affecting the alpha-scintillation radon counting chamber design and 
an analytic system suitable for a large scale study of the *?Rn and 
226Ra content of either air or other environmental samples are 
described. Particular note is taken of those factors which affect the 
accuracy and the precision of the method for monitoring radioactiv- 
ity around uranium mines. (32 references) 


5146 (CONF-770916—3) Planning for unplanned releases. E!- 
dridge, J.S.; Lyon, W.S.; Oakes, T.W. (Oak Ridge National Lab., 
Tenn. (USA)). 1977. Contract W-7405-ENG-26. 8p. Dep. NTIS, PC 
A02/MF AOl1. 

From International symposium on the monitoring of radioac- 
tive airborne and liquid releases from nuclear facilities; Portoroz, 


Yugoslavia (5 Sep 1977). 

Prevention of unplanned releases of airborne or liquid radio- 
active contaminants becomes increasingly necessary for public ac- 
ceptance of nuclear power as a replacement for conventional energy 
sources. Environmental surveillance programs serve to prove com- 
pliance with regulations concerning radioactivity releases, and the 
analyses of data collected in such programs may serve as indicators 
of low-level unplanned releases. Analytical radiochemistry utilizing 
modern instrumental techniques of high-resolution alpha- and 
gamma-ray spectrometry coupled with selected radiochemical pro- 
cedures is used for qualitative and quantitative determinations of 
radioactivity in surveillance samples. By combining the equipment, 
techniques, and personnel used in the surveillance programs into a 
facility emergency plan, it is possible to respond to unplanned 
releases in an expeditious manner. The radiochemist in charge of 
routine analyses for surveillance samples has unique knowledge to 
assist in the investigation stage following major unplanned releases. 
With early planning, the team of management, health physicists, and 
radiochemists can put together an emergency scheme to lessen the 
impact of unplanned releases. 


5147 (LA-UR—77-1791) Computerized plutonium laboratory- 
stack monitoring system. Stafford, R.G.; DeVore, R.K. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 
12p. (CONF-770916—2). Dep. NTIS, PC A02/MF AOl1. 

From International symposium on the monitoring of radioac- 
tive airborne and liquid releases from nuclear facilities; Portoroz, 
Yugoslavia (5 Sep 1977). 

The Los Alamos Scientific Laboratory has recently designed 
and constructed a Plutonium Research and Development Facility to 
meet design criteria imposed by the United States Energy Research 
and Development Administration. A primary objective of the design 
criteria is to assure environmental protection and to reliably monitor 
plutonium effluent via the ventilation exhaust systems. A state-of- 
the-art facility exhaust air monitoring system is described which 
establishes near ideal conditions for evaluating plutonium activity in 
the stack effluent. Total and static pressure sensing manifolds are 
incorporated to measure average velocity and integrated total dis- 
charge air volume. These data are logged at a computer which 
receives instrument data through a multiplex scanning system. A 
multipoint isokinetic sampling assembly with associated instrumenta- 
tion is described. Continuous air monitors have been designed to 
sample from the isokinetic sampling assembly and transmit both 
instantaneous and integrated stack effluent concentration data to the 
computer and various cathode ray tube displays. The continuous air 
monitors also serve as room air monitors in the plutonium facility 
with the primary objective of timely evacuation of personnel if an 
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above tolerance airborne plutonium concentration is detected. Sev- 
eral continuous air monitors are incorporated in the ventilation 
system to assist in identification of release problem areas. 


5148 (ORNL—5315) Radiological impact of airborne effluents 
of coal-fired and nuclear power plants. McBride, J.P.; Moore, R.E.; 
Witherspoon, J.P.; Blanco, R.E. (Oak Ridge National Lab., Tenn. 
(USA)). Jun 1977. Contract W-7405-ENG-26. 43p. Dep. NTIS, PC 
A04/MF AOl1. 

Radiological impact of naturally occurring radionuclides in 
airborne effluents of a model coal-fired steam plant is evaluated 
assuming a release to the atmosphere of 1 percent of the ash in the 
coal burned and compared with the impact of radioactive materials 
in the airborne effluents of model light-water reactors. The principal 
exposure pathway for radioactive materials released from both types 
of plants is ingestion of contaminated foodstuffs. For nuclear plants 
immersion in the airborne effluents is also a significant factor in the 
dose commitment. Assuming that the coal burned contains 1 ppM 
uranium and 2 ppM thorium together with their decay products and 
using the same impact analysis methods used in evaluating nuclear 
facilities, the maximum individual dose commitments from the coal 
plant for the whole body and most organs (except the thyroid) are 
shown to be greater than those from a pressurized-water reactor 
(PWR) and, with the exception of the bone and kidney doses, less 
than those from a boiling-water reactor (BWR). With the exception 
of the bone dose, the maximum individual dose commitments from 
the coal plant are less than the numerical design guideline limits 
listed for light-water reactors (LWRs). Population dose commit- 
ments from the coal plant are higher than those from either nuclear 
plant. 


5149 (PB—263905) Publications and reports, Environmental 
Monitoring and Support Laboratory, 1955—1969. (Environmental 
Protection Agency, Cincinnati, Ohio (USA). Environmental Moni- 
toring and Support Lab.). Oct 1976. 21p. (EPA—600/9-76/027). 
NTIS PC A02/MF AO1. 

The compilation consists of publications and reports authored 
or co-authored by Environmental Monitoring and Support Labora- 
tory personnel since 1955. This compilation of publications and 
reports relate to various aspects of analytical methodology for 
water, environmental monitoring and quality assurance. The publica- 
tions have been authored or co-authored by personnel of the Envi- 
ronmental Monitoring and Support Laboratory, Cincinnati (EMSL- 
CI), Office of Research and Development, United States Environ- 
mental Protection Agency or predecessor organizations. The publi- 
cations are presently available as reprints or from the referenced 
books and journals. The publications prepared by EMSL-CI person- 
nel are contained in this single document and are compiled as a 
convenience for locating and requesting publications. 


5150 (PB—266297) Outdoor radon study (1974-1975). An evalu- 
ation of ambient radon-222 concentrations in Grand Junction, Colora- 
do. Final report. Duncan, D.L.; Boysen, G.A.; Grossman, L.; Franz, 
G.A. III. (Environmental Protection Agency, Las Vegas, Nev. 
(USA). Office of Radiation Programs). Apr 1977. 68p. (ORP/LV— 
77/1). NTIS PC A04/MF AO1. 

This report presents the results of measurements of ambient 
outdoor radon concentrations around the Grand Junction, Colorado, 
uranium mill tailings pile during the period of April 27, 1974 to April 
2, 1975. A similar study was done by the U.S. Public Health Service 
in 1967 and 1968 before the pile was stabilized, and this study was 
done after the pile was stabilized to determine the effects of stabiliza- 
tion. Air samples were collected over a 48-hour period in a Mylar 
bag which was sent to the laboratory for radon analysis, using alpha 
scintillation cells. Samples were collected at each of 20 stations 
every three weeks for one year. The samples collected on the pile 
had higher radon concentrations following stabilization, and the 
exact cause for this is not known. Radon concentrations in the 
predominant daytime wind direction had elevated radon concentra- 
tions which are a power function with distance. Samples collected in 
other directions away from the pile contained background concen- 
trations of radon. 


5151 (UCRL—52307) Savannah River release: test of the new 
ARAC capability. Dickerson, M.H. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 13 Jul 1977. Contract W-7405- 
ENG-48. 9p. Dep. NTIS, PC A02/MF AOI. 

Working jointly from opposite sides of the nation Lawrence 
Livermore Laboratory (LLL) and the Savannah River Laboratory 
(SRL) quickly assessed the consequences of an early-morning tritium 
release in May 1974 from the Savannah River Plant, in South 
Carolina. Measurements confirmed the accuracy of the LLL predic- 
tions. Due to the small quantity involved and to the release location 
(well within the plant confines), the release was not dangerous to the 
public. The emergency provided a dramatic test of procedures and 
capabilities of the new Atmospheric Release Advisory Capability 
(ARAC) center at Livermore, which was not yet operational, dem- 
onstrating the capacity for quick response, and the feasibility of real- 
time data acquisition and transmittal across the continent. 
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5152 (UCRL—79236) Particle-in-cell vs straight line Gaussian 
calculations for an area of complex topography. Lange, R.; Sherman, 
C. (California Univ., Livermore (USA). Lawrence Livermore Lab.). 
4 Mar 1977. Contract W-7405-ENG-48. 32p. (CONF-771118—1). 
Dep. NTIS, PC A03/MF AOI. 

From Conference on applications of air pollution meteorol- 
ogy; Salt Lake City, Utah, USA (Nov 1977). 

Two numerical models for the calculation of time integrated 
air concentraton and ground deposition of airborne radioactive 
effluent releases are compared. The time dependent Particle-in-Cell 
(PIC) model and the steady state Gaussian plume model were used 
for the simulation. The area selected for the comparison was the 
Hudson River Valley, New York. Input for the models was synthe- 
sized from meteorological data gathered in previous studies by 
various investigators. It was found that the PIC model more closely 
simulated the three-dimensional effects of the meteorology and to- 
pography. Overall, the Gaussian model calculated higher concentra- 
tions under stable conditions. In addition, because of its consider- 
ation of exposure from the returning plume after flow reversal, the 
PIC model calculated air concentrations over larger areas than did 
the Gaussian model. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 3198 


5153 (BNWL—2295) Rainfall enhancement due to scavenging 
of cooling tower condensate. Dana, M.T.; Wolf, M.A. (Battelle Pacif- 
ic Northwest Labs., Richland, Wash. (USA)). Sep 1977. Contract 
EY-76-C-06-1830. 52p. Dep. NTIS, PC A04/MF AOI. 

Estimates of rainfall enhancement resulting from scavenging 
of cooling tower condensate droplets were made using relevant 
aerosol scavenging theory and a range of meteorological conditions. 
For a large natural-draft tower, releasing 1.7 x 10° g/sec of conden- 
sate, plume centerline rainfall enhancement is predicted to be mea- 
surably high at downwind distances between 100 m and | km for 
moderate wind speeds and rainfall rates. The cumulative removal of 
condensate by scavenging should be significant, even in a light rain 
(1 mm/hr), where removal half-distances are predicted to be 2.5, 10, 
and 20 km for wind speeds of 1, 5, and 10 m/sec, respectively. 


5154 (IIASA-RM—77-15) Further studies of the impact of 
waste heat release on simulated global climate. Part 1. Williams, J.; 
Kroemer, G.; Gilchrist, A. (International Inst. for Applied Systems 
Analysis, Laxenburg (Austria)). Apr 1977. 29p. Dep. NTIS (US 
Sales Only), PC A03/MF AO1. 

A general circulation meteorological model was used to in- 
vestigate the impact of an input of waste heat (1.5 x 10'*W) into the 
atmosphere in a small area in the mid-latitude eastern Atlantic 
Ocean. The results of this experiment are compared with those of 
two earlier experiments in which the waste heat was input from two 
energy parks, one in the Atlantic and one in the Pacific Ocean. The 
energy park produced significant responses in the surface pressure 
field, the temperature in the lowest layer of the model, and in the 
total precipitation distribution. The changes are of the same order of 
magnitude as the changes found in two earlier energy parks experi- 
ments. The results of all three energy parks experiments were 
investigated using zonal harmonic analysis, and the influence of the 
energy parks on the positions and amplitudes of waves in the 
temperature and wind fields are discussed. 


5155 (IIASA-RM—77-34) Further studies of the impact of 
waste heat release on simulated global climate. Part IJ. Williams, J.; 
Kroemer, G.; Gilchrist, A. (International Inst. for Applied Systems 
Analysis, Laxenburg (Austria)). Jun 1977. 41p. Dep. NTIS (US Sales 
Only), PC A03/MF AO1. 

A general circulation meterological model was used to inves- 
tigate the impact of an input of waste heat (1.5 x 10'* W equally 
divided between two energy parks) into the atmosphere. This experi- 
ment is the fourth of a series of experiments made to investigate the 
behavior of the simulated circulation with different scenarios and 
energy releases. The results of this experiment is compared with 
those of three earlier experiments. Although the total heat input was 
the same as in a previous experiment, the different locations of the 
heat islands in the Atlantic and Pacific Oceans caused a different 
response in the various climatic variables. Temperature and wind at 
sigma level 0.5 was considered for all experiments as this has not 
previously been done for any of the experiments. A new attempt was 
undertaken to assess the model variability by using 10-day means 
instead of 40-day means for calculating the standard deviation of the 
control cases. The signal-to-noise ratios were recalculated, and a 
much smoother distribution was obtained. 
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REGULATIONS 
REFER ALSO TO CITATION(S) 3968, 4254, 5223 


5156 (PB—266160) Sulfur dioxide. Draft environmental impact 
statement. (Occupational Safety and Health Administration, Wash- 
ington, D.C. (USA)). Apr 1977. 92p. (OSHA-EIS—77-0415-D). 
NTIS PC A05/MF AOl. 

OSHA proposes to regulate employee exposure to sulfur 
dioxide emissions by setting a permissible exposure limit of 2 parts 
sulfur dioxide per million parts air. The proposal also provides for 
employee exposure measurements, methods of compliance, personal 
protective clothing and equipment, training, medical surveillance, 
employee observation of exposure measurements, and recordkeep- 
ing. This standard would apply to all workplaces in which employ- 
ees are engaged in the production, release, storage, handling trans- 
portation, or use of sulfur dioxide. No significant adverse impacts on 
the environment external to the workplace are anticipated. Benefi- 
cial impact on the workplace environment will be a reduction in the 
health effects associated with hazardous exposures to sulfur dioxide. 


5157 Legislation and regulations concerning * pollution pre- 

vention: emission and immission standards. Stassen, J.J. (Univ de 

Liege, Belg). Trib. CEBEDEAU; 29: No. 395, 329- 343(Oct 1976). (In 
French). 

Survey of noxious substances, standards for analytical proce- 
dures, environmental protection against industrial pollution and 
emission from power plants is given. Activities of the European 
Community are reviewed regarding permissible levels of pollutants 
from combustion in cement and limestone plants. 


5158 (PB—259534-T/SL) Air purification. Volume 8, Number 
2, June 1970. Translated from Kuki Seijo (Japan); 8: No. 2, vp(1970). 
188p. (TT—70/57210/2). NTIS, PC A09;MF AO1. 

Contents: Description of ‘Environmental Standards for 
Carbon Monoxide’ and Guidelines for their Achievement; Photoche- 
mical Reactions of Auto Exhaust; Exhaust Emission Controls of 
U.S.A. and Europe; Exhaust Gas of the Automotive Diesel Engine; 
Air Poilution and Odor; Reference Literature Related to Checking 
of Air Pollution in Rooms (Suspended Particulates) Found in the 
Study of Architecture (1) (1955-1967); List of Standards (JIS) On 
Air Purification (up to March 1970); List of ASTM Standards on Air 
Purification (Part 23 1969); Bibliography. (GRA) 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


REFER ALSO TO CITATION(S) 3964 


5159 (BNWL—2100(Pt.2)) Pacific Northwest Laboratory 
annual report for 1976 to the ERDA Assistant Administrator for 
Environment and Safety. Part 2. Ecological sciences. Vaughan, B.E. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). May 
1977. Contract EY-76-C-06-1830. 243p. Dep. NTIS, PC All1/MF 
AOl. 

Separate abstracts were prepared for 15 sections of this report 
on environmental effects of energy sources. A list is included of 72 
publications during the time covered by this report. 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 4530, 5763 


5160 (AED-Conf—77-002-010) Burdening capacity of ecosys- 
tems. Mueller, P. (Universitaet des Saarlandes, Saarbruecker (Ger- 
many, F.R.)). 1977. 37p. (In German). (CONF-770236—1). Dep. 
NTIS (US Sales Only), PC A03/MF AO1. 

From 2. international fair and congress on techniques in 
environmental protection, Duesseldorf, F.R. Germany (8 Feb 1977). 

Burdening capacity of ecosystems is indicated by a systems 
stability range, i.e. the number of conditions in which an ecosystem 
is able to compensate disturbances caused by limited inputs without 
changing its structure permanently. Since ecosystems can be delimit- 
ed from their environments in that their elements (plants, animals, 
man) are more closely connected to each other than to their sur- 
roundings, an indicator for burdening capacity is the stability of the 
element-relations (density of network, types of affinities, and webs). 
The density of network (as an index for the number of in- and 
outputs on the system's elements) and the web type (as an index for 
the relationship between element specific, ‘System specific and non- 
system in- and outputs) elucidate the meaning that a system element 
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and/or subsystem has for the whole system. This knowledge enables 
prediction of a system’s reaction to certain stimuli (control, regula- 
tion, adaptation). 


5161 (BNWL—2084(RAP-11)) Big game resource in the 
Powder River Basin Region, Montana—Wyoming. Rickard, W.H. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Jul 
1977. Contract EY-76-C-06-1830. 42p. Dep. NTIS, PC A03/MF 
A0l. 

The big-game resource in the Powder River Basin Area of 
Wyoming and Montana is an integral part of the environment. 
Historically, big-game animals have fared badly as man-induced 
regional landscape changes have favored domestic livestock and 
cultivated crops. The last stronghold of big-game animals is in the 
sparsely populated Western states. Large populations of prongh- 
orned antelope, mule deer, and white-tailed deer reside in the 
Powder River Basin Area. The two major constraints that keep the 
present big-game populations in concert with the available range are 
severe winter weather and regulated hunter harvests. The annual 
hunter harvest of animals averages about 23,000 antelope and 60,000 
deer. The probable effects of extensive coal mining in the region on 
big-game populations are postulated. 


5162 (BNWL—2100(Pt.2), pp 1.1-1.15) Land use. Rickard, 
W.H.; Rogers, L.E. May 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 2. Ecological sciences. 

Justification for large land holdings at the Hanford Reserva- 
tion has centered around a need for security and also as a buffer zone 
in the event of accidents. In recent years the importance of these 
large land holdings have become nationally recognized as highly 
desirable locations for ecological research concerning the function 
and structure of terrestrial ecosystems and as places to investigate 
the response of terrestrial ecosystems to long-term man-imposed 
environmental stresses. Carefully selected and protected land areas 
exist on the 110 square mile Arid Land Ecology Reserve (ALE) at 
Hanford. The projects described here provide supporting research 
for several applied projects that deal with environmental impact and 
land restoration. Information gained from this research has wide use 
and applicability to all kinds of energy technologies centered in the 
semi-arid shrub-steppe region of the northwestern United States. 
Ecological information reported includes: biotic characterization, 
including description of major habitats and endangered or threatened 
species; performances of native plant species, including determina- 
tion of growth habits, nutrient requirements, and productivity; and, 
mineral cycling, including particularly the estimation of availability 
and behavior of airborne deposits to green plants. 


5163 (BNWL—2100(Pt.2), pp 1.16-1.36) Coal technology. 
Sauer, R.H.; Cushing, C.E.; Anderson, D.R. May 1977. 

In Pacific Northwest Laboratory atone | report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 2. Ecological sciences. 

There is much public concern about the potential for success- 
fully revegetating lands that will be surface mined for coal. The 
concern is especially valid for landscapes with less than 10 in. of 
annual precipitation. One aim of revegetation is to provide a self- 
sustaining vegetative cover that is resistant to herbivory as imposed 
by wildlife, insects, or grazing livestock for long periods of time. 
Results are reported from research in revegetation of surface-mined 
lands that is centered upon topographic modification and water 
harvest with the aim of combining available soil with rainfall har- 
vesting to provide soil and water ccnditions that are suited to the 
growth of plants of known economic value in semi-arid regions. 
Because cattle grazing is an important economic use of western 
rangelands, the growth and reproductive performances of cattle on 
ranges in pristine condition were determined for use as baseline 
conditions to evaluate revegetation performances in semi-arid re- 
gions. Preliminary findings are reported for investigations concern- 
ing the disposal of potentially toxic metals and organics to surface 
waters associated with coal combustion and coal conversion plants 
in the western United States. The studies are broadly based and 
include quantitative ecological characterization of coolant ponds 
with long operational histories in Utah and Colorado, trace metal 
transfers between ecosystem compartments, water, sediments and 
biota in both field and laboratory experiments, immediate effects of 
process effluents on aquatic organisms, especially fish, and the 
chemical characterization and bioassay studies at an operational pilot 
coal-solvent plant. 


5164 (BNWL—2100(Pt.2), pp 7.1-7.9) Analysis of natural sys- 
tems. Quantitative ecology of impact evaluation. Eberhardt, L.L.; 
Thomas, J.M.; Cochran, M.I.; Gilbert, R.O.; Vinson, B.B. May 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 2. Ecological sciences. 

Long-term efforts to understand and develop the quantitative 
aspects of ecology continue, with emphasis on both practical and 
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theoretical considerations. With broad research missions covering a 
wide array of energy technologies, all having evident environmental 
problems, it becomes increasingly important to have a firm quantita- 
tive basis for ongoing and future studies. Sampling for contaminants 
in ecological systems and statistical aspects of ecological effects of 
such substances were studied. Several investigations of methods and 
techniques for animal population studies were carried out, and were 
augmented by practical experience in the field. Investigations of the 
difficult problems of animal population regulation are reported, 
including several studies of marine mammals. 


5165 (COO—3531-25) Technical progress report of biological 
research on the Volcanic Island Surtsey and environment for the year 
1976, Fridriksson, S. (Surtsey Research Society, Reykjavik (Ice- 
land)). 1976. Contract EY-76-C-02-3531. 86p. Dep. NTIS, PC A05/ 
MF AOl. 

The study involves the terrestrial biological research on the 
volcanic island, Surtsey, off the coast of Iceland and the neighbour- 
ing islands and environs of the Westman Islands, which are situated 
on the Mid-Atlantic Ridge. An eruption of the volcano in 1973 is 
studied. The topographical changes on Surtsey were studied in 
August 1976. It is evident that the southwestern side is constantly 
being eroded and that the island decreases in area of some 7.5 
hectares per year. Results are reported from studies of microorgan- 
isms, algae, lichens, moss, vascular plants, insects, birds, and soil, and 
the nitrogen cycle. Emphasis was placed on revegetation and reco- 
lonization of plants, insects, and sea birds. 


5166 (LBL—6361) Ecosystem stability and the distribution of 
community matrix eigenvalues. Harte, J. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Jul 1977. Contract W-7405-ENG- 
48. 32p. Dep. NTIS, PC A03/MF AO1. 

A definition or measure of ecological stability is introduced 
which is advantageous in that it may be empirically accessible and in 
that it relates to practical concerns in situations of environmental 
stress. It is shown how this measure can be analyzed, for an arbitrary 
system described by a community matrix, by model-independent 
mathematical methods. The relationship between the stability of any 
such system and both the distribution of community matrix eigenva- 
lues and the pattern of pathway linkages is discussed. 


5167 (US/IBP—77/2) Abstracts: US-International Biological 
Program Ecosystems Analysis Studies. Volume V, No. 1. Watts, J.A. 
(ed.). (Oak Ridge National Lab., Tenn. (USA)). Aug 1977. Contract 
W-7405-ENG-26. 150p. Dep. NTIS, PC A07/MF AO1. 

Abstracts and indexes are included for some 265 references to 
publications that discuss coniferous forest biomes, the Eastern de- 
ciduous forest biome, desert biomes, and tundra biomes. 


5168 Carbon cycling in a mixed deciduous forest floor. Ed- 
wards, N.T.; Harris, W.F. (Oak P.idge National Lab., TN). Ecology; 
58: No. 2, 431-437(Spr 1977). 

A study of carbon cycling within the floor of a mixed 
deciduous forest included estimates of litterfall, litter standing crop, 
root turnover, lateral root standing crop, and measurements of 
gaseous carbon losses from the various components. Annual carbon 
inputs to the system were 161 g C.m~’as litterfall and 733 g C.m~?as 
small roots (less than 0.5 cm diam). Mean annual standing pools 
were: 01 litter 126 g C.m~?, 02 litter Ill g C.m~?, small roots 340 g 
C.m~%, large roots 395 g Cm ~?, and soil detritus 12,850 g C.m™ 
Annual total carbon efflux, measured in situ with an open airflow 
infrared gas analysis system was 1,065 g C.m~?. Of this total, 35% 
was accounted for by respiration of live roots, 42.2% from root 
decay, 10.9% from 01 litter, and 9.7% from 02 litter. The remaining 
2.2% is within the range likely associated with catabolism of root 
exudates and soil organic detritus. These component estimates were 
based on respiration rates of the individual components using a 
differential respirometer. 


5169 Changes in the thermal microclimate due to urbanization. 
Gertis, K.; Wolfseher, U. (Fraunhofer-Gesellschaft zur Foerderung 
der Angewandten Forschung e.V., Stuttgart (Germany, F.R.). Inst. 
fuer Bauphysik). Gesund.-Ing.; 98: No. 1/2, 1-10(JJan 1977). (In 
German). 

Changes in the thermal microclimate due to the urbanization 
of the countryside have concerned town planners, architects and 
meteorologists for a long time. Up to now mainly experimental 
examinations have been carried out, which only apply to the condi- 
tions met during measurements. They can be generalized only to a 
limited extend. In this paper the attempt has been made to develop a 
mathematic and physical model of the heat and humidity transfer 
process in near-ground atmospheric air layers and in the under- 
ground, permitting a systematic efficiency analysis of different pa- 
rameters which are determinant for the climate. The mathematic and 
physical model consists of a system of connected differential equa- 
tions numerically solved by a computer. A comparison of results, 
achieved theoretically, with matching experimental results achieved 
by other authors showed an excellent conformity on defined margin- 
al conditions 
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RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 5096, 5097 


CHEMICALS MONITORING AND TRANSPORT 
REFER ALSO TO CITATION(S) 5101, 5123, 5224 


5170 (BNWL—2100(Pt.2), pp 2.1-2.11) Terrestrial effects of oil 
shale development. Wildung, R.E.; Riley, R.G.; Garland, T.R.; Bean, 
R.M.; Li, S.W. May 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 2. Ecological sciences. 

Research programs to assess the terrestrial effects of oil shale 
mining and extraction were initiated. Preliminary data as reported on 
the development of appropriate analytical techniques to determine 
the mobility of organics in spent shales and soils, microbial alteration 
of these compounds, and their plant availability. 


5171 (NTIS/PS—77/0421) Hazardous materials waste disposal 
(a bibliography with abstracts). Report for 1964—May 1977. Smith, 
M.F. (National Technical Information Service, Springfield, Va. 
(USA)). Jun 1977. 266p. NTIS PC NO1/MF NO1. 

Topics relate to disposal of pesticides, explosives, chemical 
warfare agents, dangerous industrial chemicals, and other types of 
hazardous materials. The citations include research on management 
planning, disposal, toxicity, and National Disposal Sites. Pollution 
studies related to disposal in landfills and by incineration are also 
covered. Radioactive wastes are excluded. (This updated bibliogra- 
phy contains 259 abstracts, 102 of which are new entries to the 
previous edition.) 


5172 (PB—261018) Assessment of industrial hazardous waste 
practices, leather tanning and finishing industry. Final report Jun 
1975—Nov 1976. Conrad, E.T.; Mitchell, G.L.; Bauer, D.H. (SCS 
Engineers, Reston, Va. (USA)). Nov 1976. Contract EPA-68-01- 
3261. 244p. NTIS, PC All;MF A0Oi. 

This report, which covers the leather tanning and finishing 
industry, is one of a series of studies which examine land-destined 
waste from selected industries. For purposes of this study, the 
tanning industry has been categorized by the types of process solid 
wastes generated. A total of seven different categories were estab- 
lished. Process solid wastes from the industry consist primarily of 
pieces of leather in various stages of processing and waste-water 
treatment sludges. Virtually every tannery waste stream (except 
those in vegetable tanneries) was designated as potentially hazard- 
ous. The concentration of heavy metals (particularly trivalent chro- 
mium, lead, copper, and zinc) were found to be at levels such that 
the wastes containing these constituents were considered to be 
potentially hazardous. Literature concerning the hazardous nature of 
trivalent chromium was conflicting. Treatment of tannery wastes is 
restricted to the dewatering of wastewater treatment sludges. 
Sludges and other tannery wastes predominantly are being disposed 
directly to the land. Approximately 60 percent of the potentially 
hazardous tannery wastes is disposed in some form of landfill with 
the remainder disposed in trenches or lagoons. Estimates are given 
for the cost of potentially hazardous waste treatment and disposal 
for each category of tannery and for each of the three levels of 
treatment and disposal. (GRA) 


5173 (PB—267783) Measurement of carbon isotope ratios in 
volatile hydrocarbons derived from plants. Final report. Schutz, D.F.; 
Renwick, A. (Teledyne Isotopes, Westwood, N.J. (USA)). Dec 
1976. 25p. (IWL—4497-396). NTIS PC A02/MF AOl. 

The study explores the possibility of determining whether 
airborne hydrocarbons are predominantly natural or man-made by 
measuring their carbon isotope composition. Difficulties were en- 
countered in finding a collection system that would quantitatively 
collect hydrocarbons while effectively discriminating against the 
large volumes of water vapor and carbon dioxide which dominated 
the effluent stream. The various unsuccessful approaches to making 
collections from living plants are described in the report. The final 
collection method consisted of warming pine needles to 40C and 
passing nitrogen through them in a closed container. Hydrocarbons 
were collected in a dry ice cooled trap, purified, combusted to 
carbon dioxide and analyzed for carbon isotope composition. The 
composition of pure terpene extracts was also determined to provide 
a basis for interpreting the data from the effluent volatiles. The study 
concludes that some plants produce hydrocarbons which may be 
distinguished from petroleum hydrocarbons while others do not. 


5174 Cd ion activity in soils: evaluation of Cd ion-selective 
electrode. Jackson, D.R.; Bondietti, E.A. (Oak Ridge National Lab., 
TN). Environ. Sci. Technol.; 11: No. 6, 585-587(Jun 1977). 

Cadmium ion activity was measured in 0.05 M Ca(NOs) 
extracts of two soils containing up to 100 ppM Cd. Comparative 
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analyses by atomic absorption spectroscopy showed excellent agree- 
ment with the electrode method (r = 0.99, b = 1.03), suggesting the 
bulk of soluble Cd in solution was Cd** ions. Interference phenom- 
ena associated with the electrode were characterized. Cleaning the 
electrode by machine buffing and/or washing in EDTA was neces- 
sary for reproducible readings. Interference in soil extracts was 
primarily due to loosely adsorbed Cd, Pb, Cu, and Zn ions on the 
electrode surface. The detection limit of the electrode in soil extracts 
was 0.05 pg Cd/mL. The electrode cannot be used for analysis of 
soils containing highly concentrated Pb**, Hg**, Cu™, or Ag’. 


5175 Decision making in the utilization of the organic fraction 
of municipal wastes. Miller, IJ. (Dept. of Scientific and Industrial 
Research, Petone, New Zealand). N.Z. J. Sci.; 19: No. 4, 339- 
344(Dec 1976). 

An outline of processes available that could utilize refuse and 
an estimate of the distribution and composition of refuse in New 
Zealand are given. A procedure for decision making is applied to the 
New Zealand situation. Ethanol production and slagging pyrolysis 
appear to be the most favorable processes within the frame of 
current prices and anticipated technology assumed. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 2674, 5106, 5149 


5176 (COO—1156-89) Radioecology of natural systems. Fif- 
teenth annual progress report, August 1, 1976—July 31, 1977. 
Whicker, F.W. (Colorado State Univ., Fort Collins (USA). Dept. of 
Radiology and Radiation Biology). 1 Aug 1977. Contract EY-76-S- 
02-1156. 66p. Dep. NTIS, PC A04/MF AO1. 

This report summarizes project activities during the period 
August 1, 1976 through July 31, 1977. Four major areas of effort are 
reported, namely plutonium behavior in a terrestrial ecosystem at 
Rocky Flats, mule deer and coyote studies at Rocky Flats, ecologi- 
cal consequences of transuranics in the terrestrial environment, and 
lead geochemistry of an alpine lake ecosystem. Much of the first area 
of effort involved the synthesis of data and preparation of manu- 
scripts, although some new data are reported on plutonium levels in 
small mammals, plant uptake of plutonium from contaminated soil, 
and plutonium deposition rates on macroplot 1. The mule deer 
studies generated a substantial body of new information which will 
permit quantitative assessment of plutonium dispersion by deer that 
utilize contaminated areas. These studies involve population dynam- 
ics, movement and use patterns, food habits, ingestion rates of 
contaminated soil and vegetation and plutonium burdens of deer 
tissues. A related study of coyote food habits in summer at Rocky 
Flats is reported. A manuscript dealing with the question of ecologi- 
cal effects of transuranics was prepared. This manuscript incorpo- 
rates data from Rocky Flats on characteristics of natural populations 
which occupy ecologically similar areas having differing levels of 
plutonium contamination. The lead geochemistry studies continued 
to generate new data but the data are not yet reported. 


5177 (COO—1156-90) Radioecology of natural systems. Three 
year summary report, May 1, 1974—July 31, 1977. Whicker, F.W. 
(Colorado State Univ., Fort Collins (USA). Dept. of Radiology and 
Radiation Biology). 1 Aug 1977. Contract EY-76-S-02-1156. 13p. 
Dep. NTIS, PC A02/MF AOl1. 

This report is intended to provide a general summary of the 
progress and findings of studies during the period May 1, 1974 
through July 31, 1977 on the distribution, transport, characterization 
and ecological consequences of plutonium in the terrestrial environs 
of the Rocky Flats nuclear weapons plant near Denver, Colorado. 
The contamination of a portion of the terrestrial environs of Rocky 
Flats with substantial quantities of plutonium provided the opportu- 
nity to search for possible ecological effects resulting from the 
presence of the element. Comparisons were made of various biologi- 
cal measurements and pathological data between ecologically similar 
study areas of widely varying plutonium levels. Soil in the principal 
study areas ranged from 100 to over 20,000 dpm ***Pu/g in the 
upper 3 cm (2 to 400 wCi/m?). In addition, comparative data were 
obtained from control areas, containing only world-wide fallout 
plutonium of the order of 0.1 dpm/g (0.002 pCi/m?). Biological 
measurements such as vegetation community structure and biomass; 
litter mass; arthropod community structure and biomass; and small 
mammal species occurrence, population density, biomass, reproduc- 
tion, and physical size of whole carcass and organs were made. In 
addition, pathological examinations of small mammals, including x- 
ray for skeletal sarcomas, microscopy for lung tumors, and necropsy 
for general pathology and parasite occurrence were carried out. 
While minor differences in certain biological attributes between 


study areas were observed, none could be related to plutonium 
levels. 
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5178 (LA—6877-MS) Radioactivity in the underground envi- 
ronment of the Cambric nuclear explosion at the Nevada Test Site. 
Hoffman, D.C.; Stone, R.; Dudley, W.W. Jr. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Jul 1977. Contract W-7405-ENG-36. 93p. 
Dep. NTIS, PC A05/MF AO1. 

The experimental results obtained from investigation of the 
radionuclide distribution in the environment around the detonation 
point of the 0.75-kt nuclear test, Cambric, fired 300 m underground 
in alluvium at the Nevada Test Site in 1965, are presented and 
discussed. Analyses of sidewall cores obtained ten years later from 
near ground surface to below the explosion cavity showed that most 
of the radioactivity is still contained within solid material in the 
lower cavity region. Water pumped from the region of highest 
activity at the bottom of the cavity showed only T and *Sr at levels 
higher than the recommended concentration guides for drinking 
water in uncontrolled areas. Recommendations for future studies are 

iven. The investigation is part of the Radionuclide Migration Pro- 
Ject sponsored by the Nevada Operations Office of ERDA. 


5179 2381) and ?°Ra equilibrium and thorium—uranium ratio in 
New Zealand soils: their relationship to iron and potassium content. 
Baltakmens, T. (National Radiation Lab., Christchurch, New Zea- 
land). N.Z. J. Sci.; 19: No. 4, 375-382(Dec 1976). 

Concentrations of the principal naturally occurring long-lived 
radionuclides ***U, Ra, ***Th and “°K have been determined in 
over 200 New Zealand soils, representing a wide range of soil types. 
It is found that in these soils the Th/U ratio and the state of the 
radioactive equilibrium between ***U and ***Ra are affected by the 
iron content. It is also found that the type of relationship between 
natural radioactivity and iron concentration depends on the nature of 
the parent rocks from which the soils have been formed, i.e., 
whether the parent rocks are basic igneous, other types of igneous, 
sedimentary, or metamorphic. 


5180 (ORNL-tr—4424) Migration of non-ionic yttrium-90 
through sand column. Inoue, Y.; Morisawa, S.; Miyatake, N. Trans- 
lated by T.E. Ohtani from Nippon G enshiryoku Gakkaishi; 18: No. 7, 
445-451(1976). 17p. Dep. NTIS, PC A02/MF AO}. 

on-ionic *Y in water and the migration characteristics of 
®Y through sand column were examined experimentally and some 
valuable results were obtained: (1) Yttrium-90 is stable in a cationic 
ion in a low pH range of water and in a nonionic form in a high pH 
range. This nonionic *’Y has no electric charge in it. (2) Some part 
of nonionic *Y is sorbed by a sample sand but the other part is not 
sorbed. The amount of former *’Y decreases along with a pH 
increase, and (3) In a pH range which is usually observed in a natural 
saturated zone, large fraction of °° Y might be transported as fast as 
groundwater. New method or theory should be examined for evalua- 
tion ®Y migration, based on a specific performance of non-ionic * Y 
in the ground. 


SOIL 


5181 Separation, identification and characterization of radioac- 
tive particles in topsoil. Faber, K.T.; Landingham, R.L. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Powder Tech- 
nol. ; 16: No. 2, 209-216(1977). 

The authors have developed and used a method of isolating, 
identifying and characterizing low-level concentrations (in the parts 
per billion range) of radioactive debris in topsoil samples from Area 
13 of the Nevada Nuclear Test Site. This method would be applica- 
ble in studies of high-density particles dispersed to such a degree that 
they are below normal detection levels. Wet sieving and continuous 
centrifugal sedimentation in dense liquids are used to separate the 
desired particles, monitoring the radioactivity throughout the sepa- 
ration process. The particles were then characterized with the aid of 
the scanning electron microscope (SEM) and analyzed in the SEM 
by X-ray fluorescence. 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 3644, 3649, 5162, 5177 


5182 (BNWL—2100(Pt.2), pp 4.1-4.50) Nuclear wastes: fission. 
May 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 2. Ecological sciences. 

Progress is reported on investigations of transuranics in soils 
and plants that have demonstrated the importance of valence state, 
complexation, competing elements, migration down the soil profile, 
and weathering cycles in governing transuranic, ‘I and Tc 
availability to plants and, in the case of Pu, to the consuming 
animals. In the latter case, it was demonstrated, for the first time, 
that ingestion of plant tissues containing Pu may result in greater 
transfer across the gut compared to gavaging animals with inorganic 
Pu solutions, underscoring the importance of detailed studies of the 
soil, plant, and animal factors influencing uptake by the ingestion 
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pathway. Further evidence of the importance of the ingestion path- 
way was provided in studies of foliar interception of airborne 
transuranic elements in which it was shown that Pu in particles in 
the respiratory size range were effectively intercepted and retained 
by plants, and significant quantities of intercepted Pu were transport- 
ed to roots and seeds. Similar studies on the terrestrial ingestion 
pathway have been initiated with other actinides including, U, Am, 
Cm, and Np. Radioecological field studies were directed toward 
establishment of pertinent ingestion pathways and exposure levels 
through description of habitat types, population densities, and, in 
several instances, dosimetry, for major insects, reptiles, birds, and 
mammalian species. These studies were extended to agricultural 
ecosystems through definition of the uptake of long-lived nuclides 
and digestibility in cattle of several forage species. In studies on a 
pond ecosystem at the nuclear fuel reprocessing plant, Pu and Am 
uptake rates were studied for major biotic components including 
organic floc, algae, fish, and ducks. The results indicated that assimi- 
lation of transuranics by the biota and export from the pond system 
were low compared to the total inventory. 


5183 (BNWL—2100(Pt.2), pp 8.1-8.12) ARHCO studies. 
Rogers, L.E. May 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 2. Ecological sciences. 

Ecological studies at the Hanford Reservation are designed to 
clarify ecosystem structure and function in and near the radioactive 
waste management areas. To date, emphasis has been placed on 
characterizing the abiotic and biotic components of these areas. 
During the current year, deer, raptors, coots, and mice have been 
under active study with respect to their potential for dissemination 
of radioactivity from pond or burial locations via feeding. 


5184 (PB—266651) Capabilities of the Environmental Monitor- 
ing and Support Laboratory-Las Vegas. Report for 1970—1976, Black, 
S.C.; Douglas, G.S. (Environmental Protection Agency, Las Vegas, 
Nev. (USA). Environmental Monitoring and Support Lab.). Mar 
1977. 39p. (EPA—600/9/77/004). NTIS PC A03/MF AOl. 

This report describes the present and developing capabilities 
of the U.S. Environmental Protection Agency's Environmental 
Monitoring and Support Laboratory in Las Vegas, Nevada. Its 
purpose is to present comprehensive information in concise form to 
enable users of the Laboratory's services to more readily determine 
the types of technical support available. The Laboratory's present 
capabilities were developed through performance of research and 
monitoring projects involving large and small animal studies; studies 
of vegetation and soil; development and application of techniques for 
monitoring of air, water, and land; analytical studies, and quality 
assurance activities. The data show a 5-fold increase in budget from 
1971 to 1976. Whereas 77 percent of its resources were spent in 
radiation projects in Fiscal Year 1971, only 31 percent of its Fiscal 
Year 1976 funds were devoted to radiation studies. Indexed tables 
list the present capabilities by environmental medium and by pollut- 
ant. These are referenced to scientific and technical reports pub- 
lished or presented by Laboratory personnel. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 2167, 5162, 5176, 5177 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


REFER ALSO TO CITATION(S) 3964 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 5159, 5160, 5164, 5166, 5222, 5763 


5185 (BNWL—2100(Pt.2), pp 6.1-6.5) Solar hydroelectric gen- 
eration. May 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 2. Ecological sciences. 

Results are reported from a study designed to develop data 
for measuring aquatic environmental impact at hydroelectric and 
pumped storage sites. Dissolved gas supersaturation due to air en- 
trainment, modification of ambient temperature regimes, fluctuation 
in river flow caused by the use of hydroelectric facilities, and loss of 
appropriate wildlife habitat caused by the impoundment of large 
quantities of water, all create major uncertainties in the further 
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development of hydro-pumped storage. Studies of gas bubble disease 
in fish resulting from dissolved atmospheric gas supersaturation 
continued with emphasis on effects of temperature on tolerance of 
resident species. Impacts of water level fluctuations resulting from 
regulating power generation to meet changes in consumer electrical 
demand were also studied. Several effects were identified qualita- 
tively which await more rigorous analysis to assess their significance. 
In the Columbia River system, gas supersaturation and indirect 
effects caused by fluctuations in river flow play the predominant role 
in population dynamics of anadromous and resident fish, as well as 
other aquatic organisms. 


5186 (CONF-770830—2) Autoradiographic investigation of 
diatom succession in Lake Tahoe. Dozier, B.J.; Beauchamp, J.J. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 22p. Dep. NTIS, PC A02/MF AO1. 

From 20. congress of the International Society of Limnology; 
Copenhagen, Denmark (7 Aug 1977). 

Carbon-14 grain density autoradiography was used to qualita- 
tively assess the changes in photosynthetic activity occurring 
throughout the course of a year within the three dominant phyto- 
plankton populations in Lake Tahoe. Lake Tahoe is an ultraoligotro- 
phic subalpine monomictic lake situated at 1898 m in the Sierra- 
Nevada-mountains of California and Nevada. Diatoms dominate the 
lake phytoplankton. 


5187 (PB—263796) Geothermal development and the Salton 
Sea. Memorandum report. Goldsmith, M. (California Inst. of Tech., 
Pasadena (USA). Environmental Quality Lab.). Feb 1976. 22p. 
(EQL-MR—17). NTIS PC A02/MF AO1. 

The purpose of this study is to examine the relationship of the 
Salton Sea, a key element of the Imperial Valley water system, to 
potential geothermal development. The most damaging effect would 
be the direct flow of geothermal brines into the Sea in large quantity 
(e.g., flow from several typical production wells). Not only would 
the rate of salinity increase be noticeably accelerated, but the added 
water would aggravate an already disturbingly high surface level 
situation. Both water quantity and quality considerations suggest that 
the Salton Sea cannot be used as a repository for large amounts of 
geothermal brine. Diversion of some of the inflow to the Salton Sea 
will have the beneficial effect of lowering the surface level, but will 
also tend to increase the salinity level. The use of Salton Sea water 
for injection fluid to maintain geothermal reservoir pressure will 
lower the elevation of the Sea and reduce its salinity. However, 
these beneficial effects will only be felt after the passage of many 
years, thus geothermal development does not offer an instant solu- 
tion to the immediate problems of water quality in the Salton Sea. 


5188 (SRO—901-2) Coordination: southeast continental shelf 
studies. A progress report. Menzel, D.W. (Skidaway Inst. of Ocean- 
ography, Savannah, Ga. (USA)). 29 Aug 1977. Contract EY-76-S- 
09-901. 10p. Dep. NTIS, PC A02/MF AO1. 

Progress is reported from studies on the physical oceanogra- 
phy and biology of coastal waters and the continental shelf off the 
coast of South Carolina, Georgia, and northeast Florida known as 
the SE Atlantic Bight. The data will be used as a basis for the 
evaluation of the environmental effects in the event of operation of 
off-shore energy facilities. Data are presented from studies of: water 
currents along shores, the net motion of intrusions from the Gulf 
Stream, and water exchange in estuaries; the flux and distribution of 
radioisotopes and heavy metals transported by rivers, the atmo- 
sphere, or intrusions; nutrient fluxes and the chemical composition of 
seawater from various locations; the role of pelagic microorganisms 
in the cycling, production, and distribution of organic matter; and 
the biomass of phyto- and zooplankton associated with Gulf Stream 
intrusions. 


5189 Calculation of steady currents in Lake Ontario with vari- 
able eddy viscosity. Witten, A.J.; Thomas, J.H. (Oak Ridge National 
Lab., TN). J. Great Lakes Res.; 2: No. 2, 357-363(Dec 1976). 

A theory of steady wind-induced currents with depth depen- 
dent eddy viscosity is applied to Lake Ontario with accurate topo- 
graphic representation. In this theory, the eddy viscosity has the 
form v = vo e/sup az/; where vo and a are constants, and z is the 
vertical coordinate measured upward from the undisturbed free 
surface. Results are presented for a uniform wind from the west, and 
these are compared with previous results for a constant eddy viscos- 
ity as well as current measurements made in Lake Ontario during 
IFYGL. This study shows that, while the vertically integrated mass 
flux is insensitive to variations in the eddy viscosity, the three- 
dimensional currents are sensitive to these variations. Although the 
irregular bottom topography of Lake Ontario strongly influences the 
current pattern, the nature of the coastal jets, return flow, and 
upwelling and downwelling are characteristic of the exponential 
eddy viscosity. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 4780, 5096, 5097 
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5190 Morphometry, benthos, and sedimentation rates of a flood- 
plain lake in Pool 9 of the Upper Mississippi River. Eckblad, J.W. 
(Luther Coll., Decorah, IA); Peterson, N.L.; Ostlie, K.; Temte, A. 
Am. Midl. Nat.; 97: No. 2, 433-443(Apr 1977). 

Big Lake is a shallow (mean depth = 0.89 m in 1973) 256-ha 
backwater lake on the floodplain of the Mississippi River in NE 
Iowa. During the summers of 1973 and 1974 Sphaerium and Hexa- 
genia made up 81% of the benthic macroinvertebrate abundance and 
92% of the benthic biomass; both taxa had greatly reduced abun- 
dance and biomass within stands of emergent Sagittaria along the 
lake margin. During July 1974 the Sagittaria net productivity was 
about 19 g/m?/day. Cesium-137 levels were determined in sediment 
samples showing that between 1896 and 1973 about 76 cm of 
sediment had accumulated in Big Lake, and the recent sedimentation 
rate (1964-1974) was about 1.7 cm/year. The calculated annual 
reduction in lake volume of about 37,400 m°/year suggests that the 
physical and biological components of this productive aquatic habi- 
tat will be greatly modified during the next few decades. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 2197, 2313, 2410, 2844, 3966, 
4016, 4258, 4262, 5101, 5105, 5106, 5110, 5116, 5163, 5176, 5214, 5215 


5191 (AD-A—036591) Metropolitan Spokane Region water re- 
sources study. Appendix D. Wastewater generation and treatment. 
(Kennedy-Tudor, Spokane, Wash. (USA)). Jan 1976. 524p. NTIS PC 
A22/MF A0O1. 

Contents: Waste Sources (Domestic and Industrial); Solid 
Waste Disposal Sites as Potential Pollution Sources; Soil Erosion; 
Urban Runoff; Potential Agricultural Wastewater Sources; Existing 
Wastewater Collection and Treatment Facilities; Criteria for Projec- 
tion of Waste Loads; and Projected Waste Flows and Pollution 
Loads, Urban Planning Area. 


5192 (AD-A—041950) Environmental pollution: sanitary engi- 
neering and industrial waste. Report bibliography January 1963— 
March 1977. (Defense Documentation Center, Alexandria, Va. 
(USA)). Jul 1977. 402p. (DDC/BIB—77/09). NTIS PC A18/MF 
AOl. 


This bibliography contains citations of unclassified and unlim- 
ited reports dealing with sanitary and industrial wastes, pollution of 
oceans, rivers, and estuaries by the disposal of garbage, sewage, and 
wastes. Various methods of reclamation and treatment of waste are 
presented from life support and closed ecological systems which 
may prove beneficial to ongoing research and operations for control- 
ling environmental pollution. Corporate Author-Monitoring 
Agency, Subject, Title and Personal Author are provided. (Author) 


5193 (BNWL—2100(Pt.2), pp 3.1-3.11) Fate and effects of 
petroleum hydrocarbons in marine coastal ecosystems. Vanderhorst, 
J.R. May 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 2. Ecological sciences. 

Preliminary results are reported from field and laboratory 
studies on the effects of petroleum hydrocarbons on marine organ- 
isms of Northwest Pacific coastal ecosystems. Chemical methods for 
the characterization of test solutions for specific hydrocarbons (ben- 
zene, toluene, xylene, and heptodecane) were developed concurrent- 
ly with population and community studies of the effects of short- 
term and chronic exposures. Results are reported from studies on 
algae (Ulva), clams (protothaca staminea), crustaceans (Anomyx and 
Neomysis) and burrowing worms (Phascolosoma). 


5194 (BNWL—2100(Pt.2), pp 7.30-7.35) Effects of water qual- 
ity alterations on fish behavior. Gray, R.H.; Haynes, J.M.; Montgom- 
ery, J.C.; Genoway, R.G.; Barraclough, S.A.; Anderson, D.R.; 
Thatcher, T.O.; Bean, R.M.; Page, T.L. May 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 2. Ecological sciences. 

Objectives of this project are to study behavioral patterns of 
ecologically or economically valuable fish. Information on sensory-- 
avoidance behavior, or preferential foraging habits, if definitively 
established by systematic observation can be constructively used in 
both outfall and water intake design to ameliorate potentially nox- 
ious disturbances caused by these structures. The work is applicable 
to both nuclear and fossil fuel-fired steam electric plants. The 
instantaneous response of juvenile chinook salmon encountering a 
simulated river thermal plume interface was also evaluated in a 
model raceway. Tests indicate that juvenile chinook salmon perceive 
and avoid discharge temperatures greater than 9 to 11°C above 
ambient, regardless of acclimation temperature. Chlorine is a major 
chemical compound to reduce biofouling in steam electric power 
plants. Chlorination of large volumes of cooling waters poses the 
problem of the formation of chlorination by-products discharged to 
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natural water systems. Long-term bioassays, both fresh and salt 
water, are underway with indepth analytical chemistry to determine 
the magnitude of the chlorination by-product problem. 


5195 (BNWL—2100(Pt.2), pp 7.48-7.51) Biological availability 
of energy related effluent material in the coastal ecosystem. Gibson, 
C.1.; Abel, K.H.; Ahlstrom, S.W.; Crecelius, E.A.; Schmidt, R.L.; 
Thatcher, T.O.; Wildung, R.E. May 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 2. Ecological sciences. 

In order to make the predictions necessary to forecast the 
ecological consequences of an energy-related technology, there must 
be an understanding of: the biogeochemical processes involved in 
the natural system; the manner in which an energy technology 
affects these processes and how, in turn, this affects the ecosystem as 
a whole. Direct biological effects such as lethality, behavioral 
changes, and physiological changes, are being studied under the 
program previously discussed. The biological availability and impact 
studies are investigating: the chemical, physical, and biological pro- 
cesses that occur in the natural marine ecosystem; how energy 
effluents affect these processes; and the factors involved in regulat- 
ing the bioavailability of effluent material. This past year's effort has 
centered on defining the quantities and forms of metals and radioiso- 
topes in nuclear power plant effluent streams, the chemical forms 
present in bioassay systems, the chemical and microbial processes 
controlling the forms of metals available from the sediments, and the 
uptake and control of copper in shrimp. In addition, several sites in 
Sequim Bay have been monitored for potential use in field verifica- 
tion studies. 


5196 (COO—2003-27) Nutrient enrichment and eutrophication 
of Lake Michigan. Progress report, November 1, 1971—September 30, 
1977. Schelske, C.L. (Michigan Univ., Ann Arbor (USA). Great 
Lakes Research Div.). 1977. Contract EY-76-S-02-2003. 65p. Dep. 
NTIS, PC A04/MF AOl1. 

Data on mixing processes in the nearshore zone of Lake 
Michigan are presented. Emphasis was placed on an area near 
Holland, Michigan where typical summer mixing patterns of the 
Kalamazoo River plume between the nearshore zone and mid-lake 
water mass were studied. Results showed that the nutrient load of 
the river's tributaries studied had a marked effect on the nearshore 
zone and the standing crop and species composition of phytoplank- 
ton. Data are included on the content of phosphates, silica, nitrates, 
chlorides, and chlorophyll, pH, and temperature of water samples 
collected from various locations during different seasons. 


5197 (NTIS/PS—77/0528) Water quality modeling-hydrologi- 
cal and limnological systems. Volume 2. 1975-June 1977. (a bibliogra- 
phy with abstracts). Report for 1975-Jun 77. Lehmann, E.J. (National 
Technical Information Service, Springfield, Va. (USA)). Jun 1977. 
190p. NTIS PC NO1/MF NO1. 

The abstracts contain information on models used to describe 
water quality, including models of the chemical, physical, biological, 
and hydrological processes important to water quality. Studies are 
included on the modeling of eutrophication, nutrient removal, pol- 
lutant dispersion, stream flow, heat dissipation, limnological factors, 
aquifer water quality, and water runoff quality. (This updated bib- 
liography contains 185 abstracts, 87 of which are new entries to the 
previous edition.) See also NTIS/PS-76/0443, Water Quality Model- 
ing--Hydrological and Limnological Systems. Vol. 1. 1964-1974. 


5198 (NTIS/PS—77/0661) Ocean waste disposal (a bibliogra- 
phy with abstracts). Report for 1964—July 1977. Brown, R.J. (Na- 
tional Technical Information Service, Springfield, Va. (USA)). Aug 
1977. 302p. NTIS PC NO1/MF NO1. 

The majority of the cited topics discuss the ocean disposal of 
sewage, sewage sludge, and dredged material, although reports on 
the disposal of radioactive wastes, brines and industrial wastes are 
also covered. The ecological affects are included, as is research on 
the pollution of the New York Bight. However, studies on the 
discharge of heated effluents are excluded. (This updated bibliogra- 
phy contains 297 abstracts, 66 of which are new entries to the 
previous edition.) 


5199 (ORNL/MIT—200) Environmental effects of the second- 
ary discharges from fly ash ponds. Wasserman, C.S.; Chung, M.S.; 
Rubin, D.B. (Massachusetts Inst. of Tech., Oak Ridge, Tenn. (USA). 
School of Chemical Engineering Practice). 21 Oct 1974. Contract 
W-7405-ENG-26. 45p. Dep. NTIS, PC A03/MF AO1. 

Secondary water flow from ash ponds at the Bull Run Steam 
Plant, Tennessee, has been characterized. A mechanism for the 
formation of materials found in the discharge was developed. A 
literature review was compiled on the effluent formation processes. 
The effects of the stream on representative samples of the fish 
population in the Clinch River have been observed. The major 
constituent of the precipitate present in this secondary water flow 
was found by x-ray diffraction to be ferric oxide hydroxide 
(FeOOH) produced in the transformation of ferric hydroxide 
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[Fe(OH)s]. Significant ferrous iron oxidation occurs in the drainage 
ditch containing the secondary water flow resulting in the precipita- 
tion of ferric hydroxide. Catfish cannot survive in environments that 
are either too acidic or contain a large amount of suspended solids 
such as ferric hydroxide. The large amount of iron deposits suspend- 
ed in the discharge cove waters results from the sudden mixing of 
the acidic secondary discharge with the slightly alkaline cove 
waters. 


5200 (PB—263557) Chloride and nitrogen concentrations along 
the west shore of Lake Erie. Thermal discharge series interim report, 
May 1970—June 1975. Ecker, T.J.; Cole, R.A. (Michigan State 
Univ., East Lansing (USA). Inst. of Water Research). May 1976. 
144p. (MSU-IWR-TR—76-0032.8). NTIS PC A07/MF A01. 

Chemical concentrations of chloride and selected nitrogen 
parameters were measured in the area near the western shore of 
Lake Erie over the period of May, 1970 to June, 1975. Samples were 
taken at six stations in Lake Erie in the vicinity of the Detroit Edison 
Monroe Power Plant as well as in the Raisin River and the power 
plant discharge canal. The study began one year before the power 
plant began operating and continued until full operation was 
reached. Chloride was used as a conservative element to determine 
the relative contributions of the three major tributaries in the study 
area, the Detroit, Maumee, and Raisin Rivers. Changes in nitrogen 
parameter concentrations were noted with respect to chloride con- 
centrations. 


5201 (PB—266425) Environmental applications of advanced in- 
strumental analyses: Assistance projects FY 75. Alford, A.L. (Envi- 
ronmental Protection Agency, Athens, Ga. (USA). Environmental 
Research Lab.). Jan 1977. 48p. (EPA—600/4-77/004). NTIS PC 
A03/MF AOI. 

The Analytical Chemistry Branch of the Athens Environmen- 
tal Research Laboratory identified and measured aquatic pollutants 
under eight projects in response to requests for assistance from other 
EPA organizations and other government agencies. In most cases 
these analyses helped us to solve, or at least to understand more 
clearly, the related pollution incident, and in some cases the analyses 
provided evidence for enforcement of regulatory legislation. Under 
an additional project, analytical consultations were held as requested 
by various organizations concerned with pollution incidents. This 
report was submitted in fulfillment of Project 16020 GHZ by the 
Environmental Research Laboratory, Athens, Georgia. Projects dis- 
cussed were completed during FY 1975. 


5202 (PB—266980) Long Island Beach pollution: June 1976. 
Mesa special report. (National Oceanic and Atmospheric Administra- 
tion, Boulder, Colo. (USA)). Feb 1977. 87p. NTIS PC A05/MF 
AOl. 

Information is given on the nature and possible sources of 
floating trash and pollutants that were washed up in large quantities 
on most of Long Island’s beaches during June 1976. The general 
orientation of the report is defined and the roles played by the 
Federal, State and local agencies during the beach pollution event 
are described. The waste materials identified on the beaches are 
described; they include tar and grease balls, sewage-related items, 
garbage, trash, and charred wood. Historical surface wind data and 
the wind conditions during June 1976 were analyzed, surface drifter 
studies were examined and the U.S. Coast Guard and the Brookha- 
ven National Laboratory surface transport models were applied to 
the events of June 1976. It was concluded that persistent southerly 
wind-driven transport was responsible for the stranding of the floata- 
bles. Southerly surface winds with about 8.0-kn velocities are not 
unusual for June over the Bight. The Hudson/Raritan estuarine 
outflow is a major source of floatables to the waters of the New 
York Bight. It is also suggested that sewage sludge dumping has 
been a minor contributor to the floatables found on the beaches. It is 
understood that effective corrective measures cannot take place until 
quantitative documentation of the sources of floatables has been 
accomplished. (Color illustrations reproduced in black and white.) 


5203 (PB—267878) Development of a column chromatography 
method for field pre-concentration of trace metals with application to 
the Haw-Cape Fear Riverss, N.C. Master's thesis. Dempsey, J.H. 
(North Carolina Univ., Chapel Hill (USA). Dept. of Environmental 
Sciences and Engineering). 1976. Contract DI-14-31-0001-5033. 82p. 
NTIS PC A05/MF AO1. 

Column chromatography was investigated for adaptation as a 
field technique for concentrating dissolved trace metals from natural 
waters. Manganese oxide impregnated acrylic fibers, a chelating 
resin (Chelex 100), a cation exchange resin (AG-50W) and an anion 
exchange resin (AG-1) were employed in preliminary work. Ion 
exchange resins were the most satisfactory and the final design for 
field use consisted of a cation and an anion exchange column in 
series. Natural water spiked with CRS51 as a tracer indicated that 
soluble Cr(III) and Cr(VI) could be separated by the technique. A 
portable field unit was constructed and used to carry out a one year 
survey of Cd, Cr, Cu, Pb, and Zn in the Haw-Cape Fear Rivers of 
North Carolina. Elevated concentrations of Cr, Cu, and Cd were 





542 ENERGY RESEARCH ABSTRACTS 


observed in the upper industrialized areas while Zn and Pb appeared 
to have sources throughout the basin. Concentration ranges in ug/l] 
were <0.10-1.22 Cd, <0.1-26.8 Cr, 0.9-9.1 Cu, 1.1-74.0 Pb and 2.9- 
74.0 Zn. 


5204 (PB—267926) Biochemical transformation and detoxifica- 
tion of mercury in aquatic environment. Technical completion report 
Jul 74—Dec 76. Hamdy, M.K. (Georgia Inst. of Tech., Atlanta 
(USA). Environmental Resources Center). Feb 1977. Contract DI- 
14-31-0001-3870. 98p. (ERC—0277). NTIS PC A0S/MF AO1. 
Mercury-resistant cultures were isolated from sediments and 
adapted to resist higher levels of Hg(+2). One of these cultures, 
identified as Enterobacter aerogenes, was able to produce methyl 
mercury (MM) from HGCl. It appears that the transformation of 
Hg(+2) to MM is a detoxification process by the bacteria. Mercury 
not only affected intact bacterial cells but also inhibited their en- 
zymes and many of their metabolites, particularly NADH, the 
coenzyme moity of LDH and MDH enzymes. Mercury inactivated 
NADH but this reaction can be reversed by the addition of oxalace- 
tate. Mercury uptake, concentration and depuration by cells of 
different trophic levels was affected by the form of mercury, incuba- 
tion time and temperature and by the age of cells. The rate of 
transference of 203Hg(+2) decreased with trophic levels of fuod 
chains. Rubber was an excellent inert agent for effectively removing 
Hg(+2) and is recommended for control of mercury pollution. 


5205 (PB—267943) Atmospheric inputs of phosphorus to south- 
ern Lake Huron, April—October 1975. Final report. Delumyea, R.G.; 
Petel, R.L. (Michigan Univ., Ann Arbor (USA). Great Lakes Re- 
search Div.). Apr 1977. 65p. NTIS PC A04/MF AOI. 

The input of phosphorus has been demonstrated to be season- 
ally dependent. Of the total input, approximately half is potentially 
available, and one-fourth is immediately available. Inputs due to wet 
and dry deposition are roughly equal in magnitude. The major 
source appears to be agriculture with at least 10% due to combustion 
sources. A model for particulate deposition was used to determine 
the deposition velocity of phosphorus containing particles. The 
value of 0.6 cm/sec is considered applicable to other components 
whose mean diameter is | micrometer. 


5206 (TID—27767) Ecological study of the effects of power 
plants on benthic macroplant microcosms in subtropical and tropical 
estuaries. Progress report, 1976—1977. Thorhaug, A. (Miami Univ., 
Key Biscayne, Fla. (USA). Dept. of Microbioiogy). Aug 1977. 
Contract EY-76-S-05-4493. 34p. Dep. NTIS, PC A03/MF AOI. 

The effect of two fossil fuel and two nuclear plants on a near- 
shore seagrass community was studied in South Biscayne Bay, Dade 
County, Florida, over the past four years. The focus of the study 
was to delineate the effects that a series of various pollutants have 
had on the dominant system of seagrass Thalassia testudinum and its 
related community. Data are included from studies on the effects of 
heavy metals, waste heat, and dredging activities, with emphasis on 
thermal pollution. In order to separate the perturbation of the 
specific pollutant from the natural fluctuations of the system, efforts 
were made to understand the dynamic processes in adjacent un- 
touched areas. 


5207 (UCID—17460-77-2) Quarterly progress report on chemi- 
cal effluents in surface waters from nuclear power plants. Harrison, 
F.L. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 8 Apr 1977. Contract W-7405-ENG-48. llp. Dep. NTIS, PC 
A02/MF AOl. 

The objectives of this research project were to obtain data on 
the behavior of potentially toxic substances introduced into surface 
waters from nuclear power plants, determine the impact magnitude 
of these substances on representative and economically important 
aquatic species, and the development of models with which to 
predict the partitioning of these substances among the abiotic aquatic 
compartments. Results are included from an investigation of copper 
partitioning in freshwater and seawater, the toxicity of copper to 
representative marine organisms, and development of a mathematical 
model to predict copper partitioning. 


5208 (UCID—17460-77-3) Quarterly progress report on chemi- 
cal effluents in surface waters from nuclear power plants. Harrison, 
F.L. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 28 Jul 1977. Contract W-7405-ENG-48. 14p. Dep. NTIS, PC 
A02/MF AO1. 

Results are reported from research project to obtain data on 
the behavior of potentially toxic substances introduced into surface 
waters from nuclear power plants, the impact magnitude of these 
substances on representative and economically important aquatic 
species, and the development of models with which to predict the 
partitioning of these substances among the abiotic aquatic compart- 
ments. Data are included from an investigation of copper partition- 
ing in freshwater and seawater, the toxicity of copper to representa- 
tive marine organisms, and a mathematical model to predict copper 
partitioning. 
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5209 Investigations to find correlations for COD and TOC, 
Fathmann, H. Wasser, Luft Betr.; 21: No. 4, 182-183(Apr 1977). (In 
German). 

This report was compiled at the request of a panel constituted 
by the German chemical industry. Apart from a working group that 
dealt with analytical instruments, nine laboratories participated in 
the investigations. They represented the entire chemical industry and 
have had years of experience in examining effluents. 


5210 Calcium carbonate in the removal of iron and lead from 
dilute waste water. Hautala, E.; Randall, J.; Goodban, A.; Waiss, A. 
Jr. (Dept. of Agriculture, Berkeley, CA). Water Res.; 11: No. 2, 243- 
245(1977). 

The utility of powdered CaCOs in the removal of lead and 
iron from dilute aqueous waste waters has been demonstrated and 
the results successfully applied to treat industrial waste water from a 
lead battery plant. The reclaimed water is suitable for recycling to 
the plant and is now being utilized with consequent economic 
advantages. 


§211 Effect of surfactants on the extraction—atomic absorption 
spectrophotometric determination of copper, iron, manganese, lead, 
nickel, zinc, cadmium, and cobalt. Pakalns, P.; Farrar, Y.J. (Austra- 
lian Atomic Energy Commission, Lucas Heights). Water Res.; 11: 
No. 2, 145-151(1977). 

Nine surfactants representing pure cationic, anionic, and non- 
ionic detergents, three industrially prepared detergents, sodium pyr- 
ophosphate, sodium tripolyphosphate, and a soap were investigated 
for their effect on the extraction-atomic absorption spectrophotome- 
tric determination of copper, iron, manganese, and lead. Some results 
are also given for nickel, zinc, cadmium, and cobalt. Cations were 
extracted into 10 ml of methyl isobutyl ketone (MIBK) as ammoni- 
um pyrrolidine-dithiocarbamate (APDC) chelates. To avoid emul- 
sion formation, maximum concentration of linear alkylate sulfonate 
(LAS) was 1 mg I” ', and for formulated and non-ionic detergents 
and washing powders it was 5 mg |". A standard addition procedure 
was used to obtain correct results for copper and nickel. Two 
extractions of iron, cobalt and lead, and one extraction of manga- 
nese, zinc and cadmium gave a recovery of 100 +- 5 percent. Soap 
gave high recoveries for iron and copper. Nitrilo-triacetic acid 
(NTA) in concentrations up to 25 mg 1~' did not interfere. EDTA in 
concentrations up to 25 mg 1”! interfered with iron and nickel 
determinations, but the addition of 3 mg of aluminium removed the 
EDTA interference in the determination of copper, manganese, lead, 
zinc, cadmium and cobalt. For the determination of trace metals in 
polluted natural waters the amount of 4 percent APDC was in- 
creased to 10 ml and for manganese to 25 ml. An addition of 3 mg 
aluminum as nitrate after the addition of buffer with subsequent 20 
min reaction time is required for the determination of all eight metals 
by the recommended procedures. The effect of humic acid was also 
investigated. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 5105, 5106, 5146, 5195, 5199, 
5224, 5339 


§212 (ANL/ES—58) Great Lakes waters: radiation dose com- 
mitments, potential health effects, and cost-benefit considerations. 
Ainsworth, E.J. (Argonne National Lab., Ill. (USA)). Jul 1977. 
Contract W-31-109-ENG-38. 53p. Dep. NTIS, PC A04/MF AO1. 

In 1972, a Great Lakes Water Quality Agreement was signed 
by the United States and Canadian Governments. It was stipulated 
that the operation and effectiveness of the agreement were to be 
reviewed comprehensively in 1977. Aspects of the agreement con- 
cern nondegradation of Great Lakes waters and maintenance of 
levels of radioactivity or other potential pollutants at levels consid- 
ered as low as practicable. A refined radioactivity objective of one 
millirem is proposed in the Water Quality Agreement. The implica- 
tions of adoption of this objective are not known fully. The Division 
of Environmental Impact Studies was commissioned by ERDA's 
Division of Technology Overview to summarize the information 
available on the current levels of radioactivity in Great Lakes 
waters, compute radiation-dose commitment (integrated dose over 
50 years after consumption of 2.2 liters of water of one year), and to 
comment on the feasibility and cost-benefit considerations associated 
with the refined one-millirem objective. Current levels of radioactiv- 
ity in the waters of Lakes Michigan, Ontario, Erie, and Huron result 
in dose commitments in excess of 1 mrem for whole body and 6 
mrem for bone. Future projections of isotope concentrations in 
Great lakes water indicate similar dose commitments for drinking 
water in the year 2050. Reduction of the levels of radioactivity in 
Great Lakes waters is not feasible, but cost-benefit considerations 
support removal of #**Ra and Sr through interceptive technology 
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before water consumption. Adoption of the one-millirem objective is 
not propitious. 


§213 (PB—263906) Publications and reports, Environmental 
Monitoring and Support Laboratory, 1970—1976. (Environmental 
Protection Agency, Cincinnati, Ohio (USA). Environmental Moni- 
toring and Support Lab.). Oct 1976. 20p. (EPA—600/9-76/028). 
NTIS PC A02/MF AOl1. 

The compilation consists of publications and reports authored 
or co-authored by Environmental Monitoring and Support Labora- 
tory personnel since 1970. Environmental measurements are required 
to determine the quality of ambient waters and the character of 
waste effluents. The Environmental Monitoring and Support Labo- 
ratory-Cincinnati conducts research to: Develop and evaluate tech- 
niques to measure the presence and concentration of physical, chemi- 
cal, and radiological pollutants in water, wastewater, bottom sedi- 
ments, and solid waste. Investigate methods for the concentration, 
recovery, and identification of viruses, bacteria, and other microbio- 
logical organisms in water. Conduct studies to determine the re- 
sponses of aquatic organisms to water quality. Conduct an Agency- 
wide quality assurance program to assure standardization and quality 
control of systems for monitoring water and wastewater. Various 
publications and reports have been developed through the years that 
pertain to methodology, quality assurance, and related subjects. 
These have been compiled to make them more conveniently accessi- 
ble to laboratory personnel and others concerned with water quality 
analyses. 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 3644, 5212, 5295, 5348 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 3196, 5105, 5141, 5194, 5206 


5214 (BNWL—2100(Pt.2), pp 7.37-7.43) Effects of thermal dis- 
charges on aquatic biota. Combined effects of waste heat and environ- 
mental factors acting in concert. Anderson, D.R.; Barraclough, S.A.; 
Becker, C.D.; Connors, T.J.; Genoway, R.G.; Schneider, M.J.; 
Schwazmiller, K.O.; Wolford, M.L. May 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 2. Ecological sciences. 

The two projects reported here are closely related. The first 
was designed to measure thermal injury, latent and manifest, in fish 
and other organisms important in aquatic food chains. The second 
makes use of such thermal data to determine when and how multiple 
pollutants, including chemical and thermal increments, affect fish. A 
key concept emerging from these studies is that of multiple stressors; 
i.e., where several pollutants each in itself at sublethal concentration 
act together to cause significant abnormality or death. This is prob- 
ably the more typical situation where environmental impact becomes 
manifest. 


5215 (BNWL—2100(Pt.2), pp 7.44-7.47) Power plant heat and 
chemical effluent effects on selected marine and estuarine communi- 
ties. Gibson, C.I.; Apts, C.W.; Thatcher, T.O.; Young, J.S. May 
1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 2. Ecological sciences. 

Results are reported from research on the effects of energy- 
related effluents on marine coastal organisms and communities. The 
goal of this research on the effects of energy effluents on marine 
coastal organisms and communities is to: assess the immediate impact 
of an energy technology; make predictions about the long-term 
impacts and ecological consequences; and, provide background on 
the biological processes needed to understand biological availability 
and fate of energy effluent materials. The information resulting from 
this research is needed for the design and siting of existing energy 
technologies, i.e., nuclear and fossil fuel steam electric generation 
Stations, gas liquefaction plants, and for new technology such as the 
Ocean Thermal Energy Conversion concept. Research has been 
continued on the effects of temperature primarily as a cofactor with 
other effluent materials, copper and biocides. The effects of these 
materials have been studied alone and in combination for periods of 
time ranging from 96 hr to 6 months. 


5216 (CONF-770516—9) Temperature influences on growth of 
aquatic organisms. Coutant, C.C.; Suffern, J.S. (Oak Ridge National 
Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 13p. Dep. 
NTIS, PC A02/MF AOI. 
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From Conference on waste heat management and utilization; 
Miami Beach, Florida, United States of America (USA) (9 May 
1977). 

Temperature profoundly affects the growth rates of aquatic 
organisms, and its control is essential for effective aquaculture. 
Characteristically, both low and high temperatures produce slow 
growth rates and inefficient food conversion, while intermediate 
temperature ranges provide rapid growth and efficient food conver- 
sion. Distinct, species-specific optimum temperatures and upper and 
lower temperatures of zero growth can often be defined. Thermal 
effects can be greatly modified by amounts and quality of food. 
These data not only provide the basis for criteria which maintain 
growth of wild organisms but also for effectively using waste heat to 
create optimal conditions of temperature and food ration for grow- 
ing aquatic organisms commercially. 


5217 (N—77-23573) Results from the National Aeronautics and 
Space Administration remote sensing experiments in the New York 
bight, 7-17 April 1975. Hall, J.B. Jr.; Pearson, A.O. (National Aero- 
nautics and Space Administration, Langley Station, Va. (USA). 
Langley Research Center). Apr 1977. 190p. (NASA-TM-X—74032). 
NTIS PC A09/MF AOl1. 

A cooperative operation was conducted in the New York 
Bight to evaluate the role of remote sensing technology to monitor 
ocean dumping. Six NASA remote sensing experiments were flown 
on the C-54, U-2, and C-130 NASA aircraft, while NOAA obtained 
concurrent sea truth information using helicopters and surface plat- 
forms. The experiments included: (1) a Radiometer/Scatterometer 
(RADSCAT), (2) an Ocean Color Scanner (OCS), (3) a Multichan- 
nel Ocean Color Sensor (MOCS), (4) four Hasselblad cameras, (5) an 
Ebert spectrometer; and (6) a Reconafax IV infrared scanner and a 
Precision Radiation Thermometer (PRT-5). The results of these 
experiments relative to the use of remote sensors to detect, quantify, 
and determine the dispersion of pollutants dumped into the New 
York Bight are presented. 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 2168, 2803, 3899, 5105, 5225 


5218 (AD-A—036586) Metropolitan Spokane Region water re- 
sources study. Summary report. (Corps of Engineers, Seattle, Wash. 
(USA). Seattle District). May 1976. 172p. NTIS PC A08/MF AO1. 

This report summarizes the findings of the Metropolitan 
Spokane Region Water Resources Study. It includes a summary and 
review of wastewater management, flood damage reduction, urban 
runoff and related water resource problems and needs; study objec- 
tives, study coordination, suggested alternative methods of solutions, 
suggested plans and means of implementing the plans. 


5219 (AD-A—036587) Metropolitan Spokane Region water re- 
sources study. Technical report. (Kennedy-Tudor, Spokane, Wash. 
(USA)). Jan 1976. 373p. NTIS PC A16/MF AO1. 

The goal of the study is the preparation of a planning report 
on water resource management for the study area. The planning 
report is to be the culmination of an extensive program of data 
gathering, projection and analysis covering the full spectrum of 
water resource management. The goals of water resource manage- 
ment are the conservation and protection of water resources through 
optimum allocation of use for the benefit of man and his environ- 
ment while providing for the protection or enhancement of the 
quality of the region’ surface and groundwaters. An implied charge 
in responding to these broad goals is the task of ascertaining the most 
critical and significant unmet needs of this specific study area per- 
taining to water resources. 


5220 Water for energy: Western United States. Kauffman, 
K.O.; Schaefer, R.R. (Bureau of Reclamation, Denver). Fisheries; 2: 
No. 1, 6-13(1977). 

From today’s limited vantage point, the energy and related 
water situation in the West can be summarized: (1) The water-short 
regions, which are largely in the arid West, contain vast reserves of 
coal and oil shale, as well as uranium, hydroelectric power potential, 
and significant environmental attributes. (2) Energy development is 
expected to continue at least for the next 25 years and coal will be 
the primary fuel for thermal-fired power-plants, synthetic gas, and to 
some extent synthetic liquids plants. (3) Indepth studies of surface 
flow for energy development indicate that surface supplies are 
probably adequate for development in the Northern Great Plains 
through and beyond the year 2000. They are probably not adequate 
in the Upper Colorado River Basin. Of the other regions, the Rio 
Grande region of New Mexico and Texas is perhaps the most water 
deficient in terms of meeting new energy needs. (4) Ground water is 
available throughout the West but is quite limited in many areas. In 
any case, its use should not be depended upon as the sole supply 
except On a modest and time-limited basis. 
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ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 2516 


§221 Site selection planning as a means of fulfilling the princi- 
ples of precaution in environmental protection. Dreyhaupt, F.J. (Min- 
isterium fuer Arbeit, Gesundheit und Soziales des Landes Nordr- 
hein-Westfalen, Duesseldorf (Germany, F.R.)). Tech. Mitt.; 70: No. 
1, 10-19(Jan 1977). (In German). 

Reasons are discussed for the necessity of long-term site 
selection planning for energy and area-intensive industrial plants 
(conformity between environmental policies on the one hand, and 
policies concerning the economy and the labour market on the other 
hand). The planning instruments are described: area planning, 
Laender planning, regional planning, buildings planning. Criteria for 
site selection planning from the point of view of environmenral 
protection are outlined. 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 2896, 2897, 3837, 3952, 3953, 
3956, 3960, 3965, 4008, 4056 


§222 (NP—22446) Water resource appraisals for hydroelectric 
licensing. Planning status report: Upper White River Basin, Missou- 
ri—Arkansas. (Federal Power Commission, Washington, D.C. 
(USA). Bureau of Power). 1977. 14p. Power Commission, Washing- 
ton, DC. 

The Upper White River Basin is located in the southwestern 
part of Missouri and the northwestern part of Arkansas. It covers 
about 9,872 square miles, approximately one-third of the total White 
River drainage area. The Upper White Basin is roughly rectangular 
in shape, spanning about 100 miles in both a north-south and an east- 
west direction. It is bordered on the north by the Missouri River 
Basin, on the west and south by the Arkansas River Basin, and on 
the east by the Lower White River Basin. This upper portion of the 
White River has a total length of approximately 308 miles from its 
source in the Boston Mountains to the mouth of the North Fork 
River which is about 376 miles from the confluence of the White 
River with the Mississippi River. There are five hydroelectric pro- 
jects in the basin with a total installed capacity of 738,000 kilowatts. 
One project, with a 16,000-kilowatt capacity, is owned by a private 
utility and the other four are Federal multiple-purpose projects 
constructed and operated by the Corps of Engineers. Flood control 
is an important purpose at each of the four Corps’ reservoirs. The 
Corps of Engineers has inaugurated the preparation of a 4-phase 
report of survey scope on the advisability of modifying the operation 
of the existing White River lakes projects; including Beaver, Table 
Rock, Bull Shoals, and Norfolk; to provide additional measures for 
flood control, regional water supply, agricultural water supply, 
hydroelectric power, navigation, recreation, fish and wildlife, and 
other related water and land resources. Preliminary data are present- 
ed. 


5223 (PB—266151) Technological feasibility assessment and in- 
flationary impact statement of the proposed standard for sulfur diox- 
ide. Final economic impact statement. (JRB Associates, Inc., McLean, 
Va. (USA)). 18 Feb 1977. Contract DL-J-9-F-6-0041. 319p. NTIS 
PC Al14/MF AOl. 

The technological feasibility assessment includes: an analysis 
of the requirements of the proposed standard for sulfur dioxide; the 
identification of impacted industries, industrial processes that pro- 
duce employee exposure, and feasible exposure control strategies for 
those processes. Estimates of the anticipated costs for compliance 
with the proposed standard (for several exposure limits) are pro- 
vided, and the economic impact of these compliance costs is stated 
for each industry. The eleven industries where the cost impacts are 
deemed significant are: dehydrated fruits, vegetables, and soups; wet 
corn milling; wine and spirits; inorganic chemicals; organic chemi- 
cals; pulp, paper and paperboard mills; copper smelting; lead smelt- 
ing; zinc smelting; blast furnaces and steel mills; and electric power 
utilities. Major benefits associated with a reduction in the present 
standard would be the reduction or prevention of adverse health 
effects, such as upper respiratory, mucosal, and eye irritations, 
nasopharyngitis, reduction of pulmonary function, increased resis- 
tance to air flow, and possible promotion of cancer. The total cost of 
compliance to the proposed 2 ppm TWA/10 ppm ceiling standard is 
about $245 million in total capital investment and about $166 million 
for annual operating and maintenance and capital recovery costs. 


ERA VOL. 3, NO. 2 


ASSESSMENT OF ENERGY TECHNOLOGIES 
REFER ALSO TO CITATION(S) 2844, 3965 


5224 (NP—22i28) Assessment of the potential environmental 
impacts of utilities’ resource plans. Volume III. Mann, R. (California 
Energy Resources Conservation and Development Commission, 
Sacramento (USA)). 1977. vp. TIC. 

This is a compilation of staff working papers used in analyz- 
ing the environmental impacts of the proposed utility resource plans 
for the California South Coast area. The conclusions and policy 
considerations in this volume are those of the staff analysts and do 
not represent official Commission decisions. Locations of existing 
and proposed energy sources and their predicted effects on air 
quality, water resources, land use, social and economic conditions, 
and resource requirements are considered. This volume is structured 
such that each chapter is an entity within itself. A description of 
methodology, assumptions and data is in each section of the volume. 
The four appendices provide assumption and primary data from 
which this volume was written. 


5225 (PB—266337) Program development plan. Environmental 
assessment of the Alaskan Continental Shelf. (National Oceanic and 
Atmospheric Administration, Boulder, Colo. (USA)). Dec 1976. 
269p. NTIS PC Al2/MF AOl1. 

This document is the Program Development Plan for the 
Alaskan Outer Continental Shelf environmental studies being man- 
aged by the National Oceanic and Atmospheric Administration 
(NOAA) for the Bureau of Land Management. It was developed by 
the interdisciplinary staff of the NOAA-OCSEAP Office, with input 
from the Bureau of Land Management, State of Alaska, and Users 
Panel composed of representatives from several Federa: and State 
agencies and private environmental groups. 


ENVIRONMENTAL IMPACT STATEMENTS 


REFER ALSO TO CITATION(S) 2433, 2555, 2556, 2599, 5230, 
5231, 5232 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


BEHAVIORAL BIOLOGY 


5226 (TID—27759) Daily and seasonal activity patterns in the 
eastern gray squirrel. Bland, M.E. (Minnesota Univ., Minneapolis 
(USA)). Mar 1977. Contract EY-76-S-02-1332. 227p. Dep. NTIS, PC 
Al1/MF AOI. 

Thesis. 

The daily and seasonal activity patterns of the eastern gray 
squirrel were investigated between July 1, 1971 and September 16, 
1972. Seasonal variations existed in the amount of time per day 
squirrels were active, the time of onset and cessation of activiiy, and 
the size of home range. Squirrels were most active in the fall and 
spring and least active in the winter. Two peaks in activity (morning 
and evening) with a mid-day resting period were characteristic of 
the summer activity pattern. During the winter one brief period of 
activity occurred during the warm mid-day hours. In the fall the 
time of onset of activity was consistent and occurred 20 to 30 
minutes before sunrise. Cessation of activity was also regular and 
took place 20 to 30 minutes after sunset. Times of onset and cessation 
of activity were irregular during the winter and summer with onset 
usually occurring after sunrise and cessation before sunset. Home 
range size was smallest in winter and largest in late spring and late 
summer. Male and female range sizes were similar in fall and winter 
but in the spring and summer ranges of males exceeded those of 
females. During winter one night nest location was used per given 
two week period and daytime activity was restricted to the area 
around the den site. In spring, summer, and fall each squirrel used 
between two and three nest locations per two week period and 
squirrels traveled considerable distance from the den site. Hardwood 
and cedar forests were heavily utilized by the squirrels with approxi- 
mately 53 percent of the locations occurring in hardwood forests 
and 38 percent in cedar forests. Correlations between the amount of 
time per day squirrels were active and various abiotic and biotic 
factors were made. Snow cover and/or extremely cold temperatures 
during the winter and earl; spring curtailed movement, and rainy 
weather in summer decreased activity. The availability of acorns in 
the autumn and the appearance of food in the spring increased 
movement. 
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5227 (ORNL -tr—4454) Swimming speed of salmo salar during 
fresh water anadromous migration. Malinin, L.K. Translated from 
Zool. Zh.; 54: No. 11, 1729-1731(1975). 4p. Dep. NTIS, PC A02/MF 
A0l. 

Studies were carried out in the Tuloma River in the vicinity 
of the Nezhnetulomsk hydroelectric station using the biotelemetric 
method which is based on tagging the fish with small ultrasonic 
transmitter tags according to whose signals the location of the 
tagged fish, their speed, and swimming rhythm were determined. 
The migratory speed of salmon was influenced by the speed of the 
incident current and by the presence of a shoreline. The swimming 
speed was nonuniform and the length of periods of fast and slow 
motion varied from a few minutes to 3 hr. The actual speed in- 
creased in proportion to the speed of the incident current. (HLW) 


BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 4490, 5255, 5268, 5276, 5289, 
5303, 5329, 5330 


5228 (COO—3221-47) Oxidation cf heme by O2 and O2~ and 
ferrocyanide. Progress report, September 1, 1976—July 1, 1977. Ilan, 
Y.A.; Czapski, G. (Hebrew Univ., Jerusalem (Israel). Dept. of Phys- 
ical Chemistry). 1977. Contract EY-76-C-02-3224. 16p. Dep. NTIS, 
PC A02/MF AOl1. 

In this study we produced heme in the presence of the 
oxidizing species O2, O2~ and Fe(CN)s*. We followed the reactions 
of the heme with these species. In alkaline solutions the heme 
reduced O2, probably by an outersphere mechanism and did not 
react appreciably with O.2~. In neutral solution the heme reacted 
both with Oz and O2~. At both pH values we could not observe any 
complex formation. The rate of the reduction of ferricyanide by 
heme was similar in neutral and alkaline solutions. 


5229 (COO—3277-47) Chemical production of excited states in 
biology: mechanism, regulation and function. Renewal proposal and 
tri-annual summary report, July 1, 1974—June 30, 1977. Seliger, 
H.H. (Johns Hopkins Univ., Baltimore, Md. (USA)). 1977. Contract 
EY-76-S-02-3277. 56p. Dep. NTIS, PC A04/MF AO1. 

Progress is reported on studies of molecular mechanisms 
involved in bioluminescent reactions in fireflies, in purified calcium- 
activated photoproteins from marine microorganisms, and in marine 
dinoflagellates. The role of luciferase binding protein mechanisms in 
photon-stimulated bioluminescence is discussed. The use of chemilu- 
minescence as an assay technique for nicotine in tobacco smoke and 
carcinogenic hydrocarbons in environmental samples is proposed 
and the requirements for such an assay system are reviewed. 


5230 (LF—S56, pp 333-336) Synthesis of surface-active phospho- 
lipids by a cell culture of a combined cell carcinoma of the lung from a 
beagle dog. Pfleger, R.C.; Hahn, F.F.; Lay, J.C.; Binette, M.L. Dec 
1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—-September 30, 1976. 

Lipid synthesis studies were performed on tissue cultured 
cells derived from a radiation-induced pulmonary carcinoma in a 
Beagle dog. The combined squamous-cell bronchioloalveolar carci- 
noma was found at necropsy 4 yr after the dog was exposed by 
inhalation to °'Y in fused aluminosilicate particles. The cumulative 
dose to lung at death was 21 krads. The neoplastic cells were 
established in culture and the presence of squamous and type II cells 
were confirmed by electron microscopy. At the 8th passage in M199 
medium, 11.1 wCi Na-Palmitate-1-'*C (164 jg) was added to flasks 
of confluent cell cultures. By 41 hr of incubation, 26% of the 
available free fatty acid (FFA) had been taken up by the cells and 
metabolized. By 160 hr, 54% of the available FFA was metabolized. 
The combined carcinoma cells readily incorporated the labeled 
palmitate into both neutral lipid and phospholipid. Almost 50% of 
the labeled phosphatidyl choline was in the highly surface-active 
dipalmitoy] lecithin (DPL) fraction which was found both intracellu- 
larly and in the extracellular fluid. These findings suggest that the 
neoplastic type II alveolar epithelial cells retain the ability to synthe- 
size and secrete pulmonary surface active DPL. 


5231 (LF—S56, pp 337-341) In vivo metabolism of pulmonary 
alveolar epithelial type II pneumonocytes and macrophages from 
Syrian hamsters. Pfleger, R.C.; Waide, J.J. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

Young adult Syrian hamsters were injected intraperitoneally 
with '*C-glycerol and *H-palmitate 17 hr before they were sacri- 
ficed and pulmonary alveolar epithelial type II cells and pulmonary 
alveolar macrophages (PAM) were isolated. Incorporation of the 
two labeled components into the cellular lipids showed that the *H- 
specific activity of the phospholipids from the type II cells was three 
times that of the PAM and the utilization of 'C-glycerol into 
phosphatidyl choline (PC) was 50% greater than incorporation into 
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the PC from PAMs. The PC from type II cells showed that 30% 
was disaturated and from PAMs 21% was disaturated. Another 
phosphatide, phosphatidyl glycerol contained about one-third of the 
molecules in disaturated form. These data are consistent with the 
view that both type II cells and PAMs can synthesize surface-active 
phospholipids but it is generally accepted that only the pulmonary 
alveolar epithelial type II cells excrete the disaturated phospholipids 
which comprise the surface-active components of pulmonary surfac- 
tant. 


5232 (LF—S56, pp 342-345) Lung lecithin synthesis in Syrian 
hamster lung: effect of pulmonary lavage. Henderson, R.F. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

A single pulmonary lavage in the Syrian hamster stimulated 
the synthesis of both the surface-active dipalmitoy] lecithin and its 
proposed precursor, the unsaturated lecithins. The rate of break- 
down of the two types of lung lecithin did not appear to be greatly 
affected by the lavage. The data were consistent with the view that 
alveolar lecithins are secreted by the tissue into the alveoli and that 
unsaturated lecithins are the precursors of dipalmitoy] lecithin. 


5233 (LF—S56, pp 346-350) Lung connective tissue: location, 
metabolism and response to injury. Pickrell, J.A. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

A review is presented of the location, metabolism, and re- 
sponse of lung connective tissue to injury, with special reference to 
collagen metabolic changes in radiation-induced pulmonary fibrosis. 


5234 (LF—S56, pp 363-366) Physical comparison of canine and 
human alpha:-antitrypsin. Schnizlein, C.T.; Bice, D.E. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

Canine alpha;-antitrypsin was isolated from plasma using gel 
filtration, affinity and ion-exchange chromatography. Measurement 
of the trypsin inhibitory capacity of the separated protein indicated a 
15-fold concentration of functional trypsin inhibitor. Using disc 
electrophoresis, dog antitrypsin concentrated in the anodal portion 
of the acrylamide gel as seen in human alphaj-antitrypsin. During 
immunoelectrophoresis the isolated protein migrated to the alpha; 
region. The estimated molecular weight using Sephadex G100 Su- 
perfine is 110,000 daltons. Comparison of the elution patterns of 
human and dog plasma on Sephadex G150 showed that antitryptic 
activity was associated with the albumin peak, although dog anti- 
trypsin eluted one tube prior to human antitrypsin. From these 
preliminary results, it appears that dogs have an alpha;-antitrypsin 
that is similar to human alpha;-antitrypsin in its ability to inhibit 
trypsin and its migration to the alphai-region. However, the anti- 
trypsins differ with respect to size; dog alphai-antitrypsin being 
twice the size of human alphay-antitrypsin. 


5235 (SAN—34P8X8) Function of chloroplast DNA in relation 
to chloroplast proteins. Progress report, May 1976—April 1977. Wild- 
man, S.G. (California Univ., Los Angeles (USA). Dept. of Biology). 
1977. Contract EY-76-S-03-0034-008. 10p. Dep. NTIS, PC A02/MF 
AOl. 

Progress is reported on the following research projects: 
random assembly of fraction I protein small subunit polypeptides; 
location of coding information for the subunits of chloroplast cou- 
pling factor I; polypeptide composition of Nicotiana fraction I 
proteins detected by electrofocusing; fraction I protein composition 
of corn, Teosinte, and Tripsacum; correlation between one form of 
male sterility and mutation in chloroplast DNA coding for fraction I 
protein; visualization of the chloroplast DNA genome by fluores- 
cence microscopy; and DNA content of chloroplasts vs. nuclei as a 
function of change in chloroplast/nuclear ratios. (HLW) 


5236 Evaluation with the centrifugal fast analyzer of a chemical 
activation procedure for creatine kinase MB isoenzyme. Bostick, 
W.D.; Mrochek, J.E. (Oak Ridge National Lab., TN). Clin. Chem.; 
23: No. 9, 1633-1639(Sep 1977). 

The differential activation method for the determination of 
the ''myocardial’’ isoenzyme of creatine kinase (MB) is based on the 
computed difference in activity of serum aliquots activated by the 
combination of dithiothreitol and glutathione (skeletal plus myocar- 
dial creatine kinase) and by glutathione alone (skeletal creatine 
kinase). The unique ability of the Centrifugal Fast Analyzer to 
perform analyses in parallel is used to precisely measure (CV = 0.1 
to 1.5%) the activity of the two chemically activated aliquots. 
Statistical considerations concerning the reliability of this difference 
estimation are discussed with respect to both the precision of the rate 
measurements and to the relative amount of isoenzyme MB present. 
Another potential source of error in the analysis of the two different- 
ly activated by use of a linear-search FOCAL software package. 
This program searches the data for a linear segment of maximum 
slope, automatically rejecting those data that appear in lag or deple- 
tion regions of the curve representing the progress of the reaction. 
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Correspondence of the results obtained with those of comparison 
techniques (chromatography and electrophoresis) are discussed. 


5237 Coagulation proteins in the seminal vesicle and coagulating 
gland of the mouse. Bradshaw, B.S.; Wolfe, H.G. (Univ. of Kansas, 
Lawrence). Biol. Reprod.; 16: No. 3, ay? ody 1977). 

As part of a program to study the formation of the vaginal 
plug in the mouse, we estimated the number of proteins taking part 
in the coagulation process, using two electrophoretic methods. Acid 
polyacrylamide disc gel electrophoresis (pH 4.3) gave 11 basic 
seminal vesicle protein bands, of which 7 disappeared from the 
supernatant following coagulation in vitro. Polyacrylamide gel isofo- 
cusing on the other hand gave a pattern of 25 protein bands, of 
which 5 disappeared from the supernatant following coagulation in 
vitro. The 5 bands focused within the pH range 8.2 to 9.3 and 
corresponded to the 7 bands removed by coagulation in the acid gel 
system. The data thus suggest that as many as 5, and perhaps 7, 
soluble proteins may take part in coagulation. The principal band in 
both systems focused in the pH 9.3 region and had a molecular 
weight of 43,000 estimated by SDS gel electrophoresis. We found no 
genetic variation in electrophoretic pattern of basic fraction proteins 
among mice of the 16 inbred strains and three translocation stocks 
examined. Acid gel electrophoresis of rat seminal vesicle gland 
(SVG) secretion, before and after coagulation in vitro, gave patterns 
similar to those of the mouse. Seven adwen bands having R/sub f/ 
values like those of the mouse disappeared following in vitro coagu- 
lation. Rat and mouse heterologous coagulating gland-seminal vesi- 
cle gland (CG-SVG) coagulation mixtures gave similar patterns. 


5238 Metabolism of myofibrillar proteins in the normal and 
hypertrophic heart. Zak, R. (Univ. of Chicago). Basic Res. Cardiol.; 
72: 235-240(1977). 

From Erwin Riesch symposium; Tuebingen, Germany (26 


Sep i. 

pathways of myofibrillar assembly and degradation were 
studied in normal heart and during developing hypertrophy by two 
independent methods: amino acid incorporation kinetics and the 
double isotope technique. The validity and sensitivity of both meth- 
ods were evaluated by computer analysis of data for which leucyl- 
tRNA was used as a protein precursor. The data obtained indicate 
that the myofibrillar proteins turn over at nonuniform rates. The 
half-lives of the proteins studied increase as follows: myosin HC = 
a-actin = tropomyosin is greater than LC; = LC, is greater than 
actin. In the case of light chains, a macromolecular precursor pool 
was detected which contributes to the observed lower labeling with 
3H-leucine. During developing hypertrophy, the rate of light-chain 
labeling is increased relative to that of heavy chains. 


5239 Identification of albumin-synthesizing polysomes from 
mouse liver and a mouse hepatoma cell line. Brown, P.C.; Papacon- 
stantinou, J. (Oak Ridge National Lab., TN). Biochem. Biophys. Res. 
Commun.; 76: No. 1, 121-128(1977). 

Albumin-synthesizing polysomes from mouse liver and mouse 
hepatoma cells in tissue culture have been localized on sucrose 
gradients with ‘I-labeled antimouse serum albumin used as a 
marker. Competition studies show that the '*I-labeled antibody 
binds specifically to albumin-synthesizing polysomes from both tis- 
sues. The '*°]-labeled polysomes from liver and hepatoma cells have 
identical sedimentation properties on sucrose gradients, which indi- 
cate that the polysomes range in size from 9-14 ribosomes. This is 
comparable in size to polysomes from rat liver and Morris hepatoma. 
One significant difference between these albumin-synthesizing poly- 
somes is that those extracted from hepatoma cells bind 70% less 
antibody than equivalent amounts of polysomes from liver cells. 
Since the level of albumin synthesis in the hepatoma cells is compa- 
rable to the level of albumin synthesis in vivo, this difference in 
antibody-binding capacity is not likely to be due to differences in 
polysomal content, but appears to be a characteristic difference 
between hepatoma and normal mouse liver cells. 


5240 Comparison of turnover of several myofibrillar proteins 
and critical evaluation of double isotope method. Zak, R.; Martin, 
A.F.; Prior, G.; Rabinowitz, M. (Univ. of Chicago). J. Biol. Chem.; 
252: No. 10, 3430-3435(1977). 

The turnover of several myofibrillar proteins in the rat myo- 
cardium, namely, myosin heavy chain, light chains, actin, tropomyo- 
sin, and a-actinin, was compared by two methods: the double 
isotope technique and determination of the specific radioactivity of 
leucine in electrophoretically separated proteins. The sensitivity of 
the double isotope method was evaluated by computer analysis of 
the precursor-product relationship. On the basis of this analysis, we 
selected experimental conditions whereby maximum discrimination 
between protein turnover rates could be obtained. In addition, 
experimentally derived double isotope ratios were converted into 
half-lives by means of a computer-constructed curve. The turnover 
rates of individual myofibrillar proteins were related as follows: 
myosin heavy chain = a-actinin = tropomyosin>actin> light chain 
1 = light chain 2. A similar relationship was obtained when the rate 
of leucine incorporation into individual myofibrillar proteins was 
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measured. The ratio of light chain 1 and light chain 2 specific 
radioactivity to that of myosin heavy chain changed with time, 
however. The ratios were light chain 1/heavy chain = 0.43, light 
chain 2/heavy chain = 0.38 10 min after administration of label. 
Four days later, the ratios were 0.71 and 0.77, respectively. The 
convergence of the specific radioactivities of heavy and light chains 
of myosin with time is consistent with the existence of a macromole- 
cular precursor of light chains that has not yet been assembled into a 
complete myosin molecule. 


5241 Thyroid peroxidase of the pig, dog, rat, and mouse. Solubi- 
lization and identification of isozymes by isoelectric focusing. Gonza- 
lez-Lama, Z.; Feinstein, R.N. (Argonne National Lab., IL). Biochem. 
Med.; 17: 292-299(1977). 

Dog and pig thyroid peroxidase, which exist naturally in a 
largely insoluble form, can be solubilized by the use of 4 M urea, or 
of chlorhexidine, with small losses of total activity. In the mouse and 
the rat, the thyroid peroxidase occurs in a soluble form. The demon- 
stration of these rodent thyroid peroxidases is therefore complicated 
by unavoidable contamination with peroxidatically acting hemoglo- 
bin and catalase; the demonstration of the presence of true peroxi- 
dase was achieved by isoelectric focusing on polyacrylamide gel 
slabs, which separates the various factors, and by the use of the 
catalase and peroxidase inhibitor 3-amino-1,2,4-triazole. 


5242 Isolectins from soybean (Glycine max). Fountain, D.W.; 
Yang, W.K. (Oak Ridge National Lab., TN). Biochim. Biophys. Acta; 
492: 176-185(1977). 

The major lectin in seeds of a soybean cultivar (Glycine max 
cv D68-127) has been purified to apparent homogeneity by hydrox- 
yapatite and DEAE-cellulose chromatography. In the latter, the 
behavior of the lectin was similar to that of the minor isolectins 
previously described in other soybean cultivars. Molecular weights 
of 92,000 for the molecule and 23,000 for the subunits were deter- 
mined by gel filtration and sodium dodecyl] sulfate-gel electrophore- 
sis; these are smaller than those previously reported for the major 
lectin in another soybean variety. Hemagglutination by the Ictin was 
inhibited specifically by N-acetly-D-galactosamine and galactose- 
containing sugars. 


5243 Interactions between manganese and brain dopamine. Cot- 
zias, G.C.; Miller, S.T.; Papavasiliou, P.S.; Tang, L.C. (Brookhaven 
National Lab., Upton, NY). Med. Clin. North Am.; 60: No. 4, 729- 
738(Jul 1976). 

The neonatal mouse was shown to share with the neonatal rat 
and kitten an initial inability to excrete the essential element manga- 
nese. In the mouse, it was shown that the blood-brain barrier against 
the metal is much less efficient postnatally than in the mature mouse. 
Varying the dietary concentration of manganese consumed by lactat- 
ing mothers showed that the manganese concentration in the 
mother’s milk tended to rise with that in the diet. The tissue 
manganese concentrations of both mothers and offspring, when 
plotted against the concentration of the metal in the diet, described 
straight lines with very low slopes: for relatively small increments of 
tissue concentration one needed large increments of dietary manga- 
nese. Only when massive dietary manganese levels were reached 
was there a sudden, marked increase in the tissues of both mothers 
and offspring. Under such dietary conditions, the offspring showed 
premature initiation of the metal’s excretion. In view of the effects of 
chronic manganese poisoning on cerebral dopamine, appropriate 
measurements were initiated which, for the moment, have shown the 
following: that adult mice consuming diets containing massive 
amounts of manganese developed statistically significant elevations 
of cerebral dopamine. 


5244 Properties of anthranilate synthetase component II from 
Pseudomonas putida. Goto, Y. (Purdue Univ., West Lafayette, IN); 
Zalkin, H.; Keim, P.S.; Heinrikson, R.L. J. Biol. Chem.; 251: No. 4, 
941-949(25 Feb 1976). 

interaction of Pseudomonas putida anthranilate synthe- 
tase Component II (AS II) with glutamine, glutamine analogs, and 
iodoacetamide has been investigated in order to clarify the initial 
steps in the mechanism for glutamine utilization. AS II is alkylated 
and irreversibly inactivated by covalent attachment of approximate- 
ly 1 eq of L-2-amino-4-oxo-5-chloropentanoic acid (chloroketone) or 
1 eq. of iodoacetamide. Alkylation of AS II by chloroketone in- 
volves initial formation of an enzyme-inhibitor complex having a K/ 
sub i/ of 28 uM. Alkylation of AS II by iodoacetamide occurs 
without initial formation of a reversible complex. In both cases 
glutamine protects against alkylation and exhibits competitive kinet- 
ics. When anthranilate synthetase Component I (AS I) is associated 
with AS II, the second substrate, chorismate, enhances alkylation of 
AS II by chloroketone. Alkylation of AS II by iodoacetamide is 
unaffected by AS I and chorismate. These results suggest a role of a 
chorismate AS I complex to promote binding of glutamine to AS II 
or to facilitate conversion of an AS II glutamine complex to the 
covalent glutamyl-AS II intermediate. This conclusion is supported 
by the fact that glutaminase activity of AS II, which requires 
formation of the glutamyl-AS II intermediate, is stimulated by AS I 
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and chorismate. The dissociation constant for binding of glutamine 
to AS II is approximately 2.3 mM. The dissociation constant for 
binding of glutamine to AS I-AS II is approximately 1.3 mM. These 
binding constants are similar to the kinetic constants for glutamine 
determined in the overall reaction and the glutaminase reaction, and 
for competition against inactivation by chloroketone. 


5245 Calculation of s/sub 20,w/ values using ultracentrifuge 
sedimentation data from linear sucrose gradients, an improved, simpli- 
fied method. Clark, R.W. (Univ. of Rochester, NY). Biochim. 
Biophys. Acta; 428: 269-274(1976). 

A mathematical method is described for calculating the sedi- 
mentation coefficient (s/sub 20,w w/) with ultracentrifuge data from 
linear sucrose gradients. Gradient density and viscosity functions are 
precisely described by regression equations, which permit continu- 
ous evaluation (by integration) of the effects of gradient geometry on 
particle sedimentation. The results agree with previously used and 
more complex methods. 


5246 Evidence for a coordination position available to solute 
molecules on one of the metals at the active center of reduced bovine 
superoxide dismutase. Fee, J.A. (Univ. of Michigan, Ann Arbor); 
Ward, R.L. Biochim. Biophys. Acta; 71: No. 2, 427-437(1976). 

We have measured the contribution of the reduced form of 
bovine Zn/Cu superoxide dismutase to the relaxation of the **C] 
nucleus of chloride ion. The reduced protein has a molar relaxivity 
approximately 2.5 greater than the metal free protein, and addition 
of a small excess of cyanide lowers the relaxivity of the reduced 
protein to that of the apo-protein. We have interpreted these obser- 
vations in terms of an open coordination position on one of the two 
metal ions, and we have proposed a mechanism for the reduction of 
superoxide by reduced superoxide dismutase which requires that O.~ 
binds to Cu* prior to electron transfer. 


5247 Nippostrongylus brasiliensis: phospholipase in nonsensi- 
tized and sensitized rats after challenge. Ottolenghi, A. (Duke Univ., 
Durham, NC); Kocan, A.A.; Weatherly, N.F.; Larsh, J.E. Jr. Exp. 
Parasitol.; 38: 96-104(1975). 

Rats given an initial infection with Nippostrongylus brasilien- 
sis showed greatly elevated phospholipase B levels in the small 
intestines and lungs from 8 through 22 days after challenge. The rise 
in enzyme concentration occurred earlier (Days 8-11) in the proxi- 
mal half of the intestine, but at Days 22, 29, and 36 the levels were 
much higher in the distal segments. This shift in activity correlates 
with the known elimination of worms and a diminishing inflamma- 
tory response in the proximal areas. The increase in enzyme activity 
in the intestine and lungs was associated with an increased produc- 
tion of eosinophils in the bone marrow 11-22 days after challenge. 
Rats sensitized with one stimulating infection before challenge 
showed an anamnestic type of response, as measured by enzyme 
levels in the small intestines and lungs and by the numbers of 
eosinophils in the bone marrow. The results are discussed in light of 
our similar data reported earlier from animals infected with Trichin- 
ella spiralis. 


CYTOLOGY 
REFER ALSO TO CITATION(S) 5239, 5279, 5310, 5331, 5334 


5248 (LA-UR—77-677) Flow microfluorometric and 
spectrophotofluorometric analysis of DNA staining in mammalian 
cells. Crissman, H.A.; Stevenson, A.P.; Kissane, R.J. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 
31p. (CONF-770324—7). Dep. NTIS, PC A03/MF AOl. 

From 3. international conference on impulse cytophotometry; 
Vienna, Austria (30 Mar 1977). 

The effects of various fixative agents, pH, ionic strength, stain 
concentration, and magnesium concentration on DNA staining with 
the antibiotics olivomycin, chromomycin A3, and mithramycin were 
examined with DNA in solution and in mammalian cells. 


5249 Distribution of rapidly and slowly renewed T, B, and 
“Null” lymphocytes in mouse bone marrow, thymus, lymph nodes, and 
spleen. Press, O.W.; Rosse, C.; Clagett, J. (Univ. of Washington, 
Seattle). Cell. Immunol.; 33: No. 1, 114-124(Sep 1977). 

Combined radioautography and immunofluorescence were 
employed to discern the proportions of rapidly renewed (RR) and 
slowly renewed (SR) T, B, and null cells in mouse lymph nodes 
(LN), spleen (Spl), thymus (Thy), and the lymphocyte-rich fraction 
of bone marrow (BML). Thy and BML were found to consist 
predominantly of cells with a rapid turnover rate (95.4 and 76.9 
percent, respectively) in accord with their roles as primary lymphoid 
organs. In contrast, the secondary lymphoid organs were primarily 
composed of SR cells (LN, 73.4 percent; Spl, 67.8 percent) and 
contained a more even admixture of the six lymphocyte subsets. 
Most cells in Thy were RR T cells (93.3 percent), whereas the 
predominant lymphocyte subpopulation in both LN and Spl consist- 
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ed of SR T cells (56 and 50 percent, respectively), with RR T cells 
being much less frequent (14.6 percent LN; 6.8 percent Spl). BML 
contained both RR and SR cells which stained with the T-cell 
reagent (7.8 and 7.1 percent). These experiments represent the first 
comprehensive investigation of the composition of the lymphomye- 
loid organs in terms of RR and SR T, B, and null cells. They 
conclusively demonstrate RR and SR lymphocytes in all three 
functional categories (T, B, and null) and show characteristic tissue 
distributions of the six lymphocyte subsets. 


5250 Cell adhesion to polymeric materials: implications with 
respect to biocompatibility. Ratner, B.D.; Horbett, T.; Hoffman, A.S.; 
Hauschka, S.D. (Univ. of Washington, Seattle). J. Biomed. Mater. 
Res.; 9: 407-422(1975). 

The adhesion of radio-labeled chick embryo muscle cells to 
the surfaces of radiation grafted hydrogels and other polymeric 
materials was measured in vitro. The degree of adhesion was deter- 
mined by measuring the percentage of cells which remained adher- 
ent to the surfaces after 180 min of contact time (plating efficiency). 
Plating efficiency was found to vary between 2 and 94% depending 
on the nature of the surface. Preadsorption of albumin, y-globulin or 
fibrinogen markedly affected subsequent adhesion of cells. Radiation 
grafted poly(2-hydroxyethyl methacrylate) and poly(N-vinyl-2-pyr- 
rolidone) hydrogels on silicone rubber demonstrated exceptionally 
low adhesiveness in this assay. The potential for using this cell 
adhesion assay as a general screening test for biomaterials is dis- 
cussed. 


GENETICS 
REFER ALSO TO CITATION(S) 5292, 5302, 5303, 5364 


5251 (COO—3419-18) Studies on virus-induced cell fusion. Pro- 
gress report, May 1, 1976—July 31, 1977. Person, S. (Pennsylvania 
State Univ., University Park (USA)). 1977. Contract EY-76-S-02- 
3419. 19p. Dep. NTIS, PC A02/MF AOI. 

The cell fusion process of Herpes simplex virus has been 
characterized as regards macromolecular synthesis and post-macro- 
molecular synthesis events. Studies with actinomycin D revealed 
that the critical period for RNA synthesis associated with cell fusion 
was 2 to 4 hr after infection, studies with cycloheximide showed that 
the critical period for protein synthesis was 3 to 5.5 hr after infec- 
tion, and studies with 2-deoxyglucose showed that the critical period 
for glycosylation was 5 to 7 hr after infection. NH,Cl and 2- 
adamantanone block events that occur subsequently (5.5 to 8 hr after 
infection). A temperature-sensitive step in fusion occurs from 4 to 6 
hr after infection. Phosphonoacetic acid, a specific inhibitor of viral 
DNA synthesis, inhibits fusion only at a low MOI. Even in this case 
it decreases the rate but not the amount of fusion (if the kinetics 
curves are extended to sufficiently long times). There is no effect of 
phosphonoacetic acid at MOIs greater than 10 PFU/cell. Presum- 
ably the transcription and translation of 10 viral genomes/cell are 
required to achieve the maximum rate of fusion. 2-adamantanone 
partitions efficiently into cellular membranes and increases their 
fluidity. The effect of 2-adamantanone on cell fusion and on virus 
growth as well as its effect on the physical state of membranes has 
been studied extensively during the past year. Although 2-adaman- 
tanone does not inactivate mature virions, it does inhibit virus 
growth almost completely at the same concentration (5 mM). The 
molecular event sensitive to 2-adamantanone occurs late in viral 
infection and is at least partially reversible. 


5252 (COO—4159-03) Genetic and developmental study of a 
complex locus in the house mouse. Progress report, August 1, 1976— 
July 31, 1977. Bennett, D. (Sloan-Kettering Inst. for Cancer Re- 
search, New York (USA)). Jun 1977. Contract EE-77-S-02-4159. 
12p. Dep. NTIS, PC A02/MF AOI. 

We have maintained and studied certain aspects of the genet- 
ics and embryology of approximately 40 chromosome 17 mutations 
in the mouse, including eight newly derived t-haplotypes. Two 
dominant T mutations (T/sup Hp/ and T/sup Orl/) have been 
characterized as having a homozygous lethal phenotype different 
from T; they die earlier in development, at 6 to 7 days with defects 
of the embryonic ectoderm. The same mutations, which are both 
probably chromosome deletions produce mild runting in heterozy- 
gous condition, and more severe runting in compound with all t- 
haplotypes that have been studied. Attempts to map the position of a 
recessive viable allele t** have given results that suggest that t** is 
not a point mutation, but may extend over a distance of 3 centimor- 
gans. Data from the same set of experiments indicate that particular 
combinations of mutations in females may result in gametic selection, 
i.e., the preferential selection by the egg of one of the two classes of 
sperm from heterozygous males. New experiments designed to ana- 
lyze the relationship between t-haplotypes and H-2 type in wild mice 
are in progress. 
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5253 (LA—6944-PR) Life-cycle mutants of Chinese hamster 
cells. Progress report, December 1, 1976—June 30, 1977. Barnhart, 
B.J.; Cox, S.H.; Okinaka, R.T. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Sep 1977. Contract W-7405-ENG-36. 6p. Dep. NTIS, PC 
A02/MF AO0l. 

The genetics and biochemistry of growth control in tissue 
culture cells are being approached through the use of conditional- 
lethal mutants with genetic blocks in specific phases of the cell cycle. 
One such mutant of the cell line CHO which is reversibly blocked in 
the DNA synthesis phase of the cycle is described in this progress 
report. This and other mutational systems in our collection are 
scheduled for use in short-term assays for chemical mutagenesis. 


5254 Circular dimers of 1 DNA in infected, nonlysogenic Es- 
cherichia coli. Freifelder, D.; Baran, N.; Folkmanis, A.; Freifelder, 
D.L.R. (Brandeis Univ., Waltham, MA). Virology; 81: No. 2, 183- 
191(Sep 1977). 

Covalently closed circular dimerss of phage lambda DNA 
have been found in Escherichia coli infected with lambda. These 
dimers can be formed by either the lambda Red or Int systems, by a 
nonrecombinational replicative mechanism requiring the activity of 
the lambda O and P genes or by joining of the cohesive ends. Dimers 
mediated by the E. coli Rec system have not been observed. Those 
formed by the Int system often result from recombination between 
different DNA molecules; however, the Red-mediated dimer may be 
a result of replicative extension of a single DNA molecule. Trimers 
have also been observed but studied only briefly. 


METABOLISM 
REFER ALSO TO CITATION(S) 5056, 5238, 5240, 5243, 5366 


5255 (COO— 1668-86) Mechanisms of calcium transport in 
small intestine. Progress report, March 1, 1976—September 30, 1977. 
DeLuca, H.F. (Wisconsin Univ., Madison (USA)). 1977. Contract 
EY-76-S-02-1668. 13p. Dep. NTIS, PC A02/MF AO1. 

Progress is reported on the following research projects: sub- 
cellular location of 1,25-dihydroxyvitamin D3(1,25-(OH):Ds) in in- 
testine of chickens; studies on receptor proteins in intestine for 1,25- 
(OH)2D3; studies on intestinal cytosol receptors in chickens and rats; 
control of intestinal calcium transport; effect of calcitonin on 25-OH- 
Ds-1-hydroxylase; isolation and identification of the active principle 
of Solonum glaucophyllum, the South American plant that causes 
metastatic calcification and death to grazing animals; and studies on 
lead transport in vitro and in vivo. (HLW) 


5256 (DP-MS—77-79) Model to determine growth rate of Cor- 
bicula. Pool, A.C.; Tilly, L.J. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). 1977. Contract EY-76-C- 
09-0001. 11p. (CONF-771043—1). Dep. NTIS, PC A02/MF AO1. 

From 1. international otto symposium; Fort Worth, 
Texas, USA (13 Oct 1977). 

A model to determine the growth rate of Corbicula in three 
cooling water basins for the production reactors of the Savannah 
River Plant (SRP) was developed. During the study, fifty clams 
were suspended in wire mesh baskets 0.5 m beneath the surface of 
the water in each of the three reactor basins. Shell length for each 
clam was measured weekly or biweekly from July 1975 to Septem- 
ber 1976. Evaluation of data from the study involved dividing the 
clams into series of size classes. S, the rate of change of the mean 
annual growth rate with respect to the median length for each size 
class was determined. Since the largest reported Corbicula was 
seven years old and 50 mm long, the equation R equals S (L) + b 
(where R is the growth rate for a clam L mm long and b is the 
growth rate of a clam 0 mm long) was used to determine b by 
applying the equation seven times to a clam with an initial length of 
0 mm to yield a length of 50 mm. 


5257 (ORO—754, pp 1-29) Animal metabolism. Walburg, H.E. 
Jun 1977. 

In Comparative Animal Research Laboratory. Progress 
report, 1974—1977. 

Studies on placental transport included the following: clear- 
ance of tritiated water as a baseline measurement for transport of 
materials across perfused placentas; transport of organic and inor- 
ganic mercury across the perfused placenta of the guinea pig in late 
gestation; and transport of cadmium across the perfused placenta of 
the guinea pig in late gestation. Studies on cadmium absorption and 
metabolism included the following: intestinal absorption and reten- 
tion of cadmium in neonatal rats; uptake and distribution of an oral 
dose of cadmium in postweanling male and female, iron-deficient and 
normal rats; postnatal viability and growth in rat pups after oral 
cadmium administration during gestation; and the effect of calcium 
and phosphorus on the absorption and toxicity of cadmium. Studies 
on gastrointestinal absorption and mineral metabolism included: 
uptake and distribution of orally administered plutonium complex 
compounds in male mice; gastrointestinal absorption of '*Ce in the 
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newborn mouse, rat, and pig; and gastrointestinal absorption of ® Nb 
by rats of different ages. Studies on iodine metabolism included the 
following: influence of thyroid status and thiocyanate on iodine 
metabolism in the bovine; effects of simulated fallout radiation on 
iodine metabolism in dairy cattle; and effects of feeding iodine 
binding agents on iodine metabolism in the calf. (HLW) 


5258 Clinical diagnosis with the stable isotope “C in CO, 
breath tests: methodology and fundamental considerations. Schoeller, 
D.A. (Univ. of Chicago); Schneider, J.F.; Solomons, N.W.; Watkins, 
J.B.; Klein, P.D. J. Lab. Clin. Med.; 90: No. 3, 412-421(Sep 1977). 

e methodology for measuring in vivo oxidation of sub- 
strates labeled with the nonradioactive carbon isotope '*C has been 
developed with isotope ratio mass spectrometry. The use of *C 
offers the possibility of utilizing CO2 breath tests in infants, children, 
pregnant women, and all subjects in whom ‘CQO, breath tests 
cannot be used. The excretion of 140 nmol/kg-hr of **CO2 produced 
from the oxidation of the labeled substrate could be detected with 
95% confidence during a total CO: excretion of 9 mM/kg-hr. The 
precision of CO2 breath tests using 'C is limited by the natural 
fluctuations of the ratio of **C/'*C in expired CO2, which occur 
with a standard deviation of 0.72%, or approximately 7 parts *CO2 
per 10® parts. expired COz. Larger excursions in the ratio were 
observed if the subject ate shortly before or during the breath test. 
Clinically significant diagnostic tests can reasonably be expected to 
require the excretion of 2 to 20 times as much labeled COn, or 0.28 to 
1.4 »M/kg-hr. 


5259 3C-trioctanoin: a nonradioactive breath test to detect fat 
malabsorption. Watkins, J.B. (Children’s Hospital Medical Center, 
Boston); Schoeller, D.A.; Klein, P.D.; Ott, D.G.; Newcomer, A.D.; 
Hofmann, A.F. J. Lab. Clin. Med.; 90: No. 3, 422-430(Sep 1977). 

Fat malabsorption may be accurately detected in adults by 
measuring the excretion of '*COz in breath following oral adminis- 
tration of a tracer dose of '*C-labeled triglyceride. In order to detect 
fat malabsorption in children and in women of child-bearing age 
without radiation hazard, the use of trioctanoin labeled with the 
stable, nonradioactive isotope ‘°C has been inaugurated and validat- 
ed for use in this breath test. The validation tests with both 'C- and 
8C-trioctanoin were conducted in 14 adult patients with varying 
degrees of fat malabsorption and demonstrated that the labels were 
excreted at nearly identical rates (r = 0.97). After establishment of 
dose requirements and measurement of endogenous '*CO, produc- 
tion rates, nine children aged 3 months to 5 years were evaluated for 
fat malabsorption. The results obtained with the 'C-trioctanoin 
breath test were compared to those obtained by a quantitative 72 hr 
fat balance study. The cumulative excretion of ‘*CO2 by 2 hr was 25 
+- 2.5% (ave. +- S.D.) of the dose in patients with normal fat 
absorption and provided a clear differentiation (p < 0.001) from the 
3.5 +- 2.5% of the dose excreted by those with steatorrhea due to 
untreated pancreatic insufficiency resulting from cystic fibrosis. Peak 
18COz, levels occurred at 1.5 hr in both groups with some overlap. 
Addition of exogenous pancreatic enzymes improved fat absorption 
and increased '*CO, excretion fourfold. The correlation between the 
percent of fat intake excreted and the cumulative '*CO2/mmol CO: 
excreted by 3 hr was very good (r = -0.88) in all patients. These 
data indicate that the '*C-trioctanoin breath test provides accurate 
detection of fat malabsorption in children with pancreatic insuffi- 
ciency. This noninvasive technique is more convenient than 72 hr 
stool collection and permits safe and sensitive metabolic studies in 
children without exposure to radiation. 


5260 Hepatic lesions and hemolysis following administration of 
3a, 7a, 12a-trihydroxy-58-cholestan-26-oyl taurine to rats. Hanson, 
R.F. (Univ. of Minnesota, Minneapolis); Williams, G.C.; Hachey, D.; 
Sharp, H.L. J. Lab. Clin. Med.; 90: No. 3, 536-548(Sep 1977). 

Patients with a metabolic block in the conversion of THCA 
into cholic acid develop cirrhosis and hemolysis, and die of hepatic 
failure. In these patients, THCA is largely conjugated to taurine 
(tauro-THCA) and excreted instead of being converted into cholic 
acid. In the present study, the effects of tauro-THCA on hemolysis, 
bile flow, and hepatic morphology were evaluated in bile fistula rats. 
All rats infused with tauro-THCA at rates of 0.25, 0.50 or 0.75 
pmol/min developed hemolysis with hemoglobinuria. A direct toxic 
effect of tauro-THCA on washed human red blood cell membranes 
was demonstrated at a concentration of 8 x 10~* M. Liver biopsy 
sections from rats infused for a 2 hr period with tauro-THCA were 
examined by electron microscopy and showed dilation of the rough 
endoplasmic reticulum and distortion of mitochondrial membranes. 
Cholestasis was not induced, since tauro-THCA actually caused a 
greater choleretic response for a given rate of bile salt excretion than 
did taurocholate. This study raises the possibility that the clinical 
liver disease seen in patients with a metabolic block in the conver- 
sion of THCA into cholic acid may be caused by tauro-THCA. 


5261 Nitrite uptake patterns in wheat seedlings as influenced by 
nitrate and ammonium. Jackson, W.A.; Johnson, R.E.; Volk, R.J. 
(North Carolina State Univ., Raleigh). Physiol. Plant.; 32: 108- 
114(1974). 
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Nitrite and nitrate uptake by wheat (Triticum vulgare) from 
0.5 mM potassium solutions both showed an apparent induction 
pattern characterized by a slow initial rate followed by an acceler- 
ated rate. The accelerated phase was more rapid for nitrate uptake, 
was initiated earlier, and was seriously restricted by the presence of 
equimolar nitrite. The accelerated phase of nitrite uptake was re- 
stricted by nitrate to a lesser extent. The two anions seem not to be 
absorbed by identical mechanisms. Ammonium pretreatments or 
prior growth with ammonium had relatively little influence on the 
pattern of nitrite uptake. However, prior growth with nitrate elimi- 
nated the slow initial phase and induced development of the acceler- 
ated phase of nitrite uptake. A beneficial effect was noted after 3 h 
nitrate pretreatment and full development had occurred by 12 h 
nitrate pretreatment. Cycloheximide (2 g ml~') seriously restricted 
development of the accelerated phase of nitrite uptake, but its effect 
was not as severe when it was added after the accelerated phase had 
been induced by prior exposure to nitrite or nitrate. Potassium 
uptake was greater from KNOs than from KNO» and in both 
instances it was enhanced during the early stages of the accelerated 
phase of anion uptake. 


5262 (BNWL-tr—257) Arterial pressure and cardiac frequency 
in rabbits under animal hyphosis. Carli, G. Translated from Arch. 
Fisiol.; 70: 35-36(1973). 4p. Dep. NTIS, PC A02/MF AOI. 

Arterial pressure was measured in ten rabbits by means of a 
cannula implanted in the femoral artery and connected to a trans- 
ducer: Hypnosis was induced and arterial pressure was recorded 
continuously for the length of the experiment. Great individual 
differences were observed. The mean systolic pressure varied from 
115 to 145 mm Hg; mean diastolic pressure from 55 to 75; and mean 
cardiac frequency from 180 to 320 per min. While hypnosis was 
being induced, an increase in both systolic and diastolic pressure was 
observed. (HLW) 


MEDICINE 
REFER ALSO TO CITATION(S) 5022, 5058, 5315 


5263 (CONF-770735—2) Failure analyses of surgical implants 
from the human body can improve product and performance reliability. 
Gray, R.J. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract 
W-7405-ENG-26. 57p. MF AOl1. 

From International Metallographic Society annual meeting; 
Houston, Texas, USA (19 Jul 1977). 

In dealing with some of the more complicated bone fracture 
problems, one of the surgeon's greatest allies is the use of metal 
fixation devices. The application of these devices requires the sur- 
geon and the engineer to bridge a technology gap that exists be- 
tween these two disciplines. Conflicts can exist between the best 
biological requirement and the most suitable engineering design. 
Generally, the bone fixation devices in use today provide perfor- 
mance service that meets the required expectations, however some 
units do fail while in service. The examination of these failed fixation 
devices can enlighten both the engineer and the surgeon concerning 
remedial alterations in design and application. Microstructural stud- 
ies of failed implants using both optical and scanning electron 
microscopy techniques are presented. Features related to the con- 
tributing causes of the failures are pointed out in nearly all the 
examinations. 


5264 (HRP—0015442) Considerations and criteria for diagnos- 
tic radiology services. (Oakland Corp., Silver Spring, Md. (USA)). 15 
Dec 1976. Contract PHS-HRA-230-75-0129. 129p. NTIS PC A07/ 
MF AOl. 

The monograph is a technical assistance document specifical- 
ly addressing diagnostic radiology services. Its main role, under P.L. 
93-641, is to aid Health Systems Agencies and State Health Planning 
and Development Agencies in the review of proposals for the 
establishment or expansion of diagnostic radiology facilities in insti- 
tutional settings. The monograph contains two basic components: (1) 
Suggested considerations and criteria for reviewing proposals for 
changes in diagnostic radiology services by health planning agencies; 
(2) Suggested methodologies for determining the need for diagnostic 
radiology in a region, including a brief review of methods that have 
been applied to computerized tomography scanner need assessment. 


5265 (LA-UR—77-1917) Survey of computer processing of 
chest radiographs. Kruger, R.P. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 28p. (CONF-770685—1). 
MF AOl1. 

From 5. international conference on information processing in 
medical imaging; Nashville, Tennessee, USA (27 Jun 1977). 

This paper reviews the work of several investigators who 
have concerned themselves with various aspects of computer mea- 
surement and diagnosis of anatomy present in chest radiography. It 
is hoped that, at the very least, it will provide a reasonably complete 
annotated bibliography of this body of research. 
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5266 (PB—266507) An evaluation of physician assistants in 
diagnostic radiology. Report for 1 March 1971—30 September 1975. 
Kiernan, B.; Rosenbaum, H.D. (Kentucky Univ., Lexington (USA). 
Medical Center). Mar 1977. 23p. NTIS PC A02/MF AOl. 

The project demonstrates a method to improve utilization of 
radiologic manpower by developing a program that would train 
selected, highly motivated, registered radiologic technologists to 
assume many duties which are currently the sole responsibility of 
physician radiologists. A two-year curriculum was developed to 
train radiologic technologists (PA-DR’s) and to provide on-the-job 
experience (rotational externships) in radiology offices in both urban 
and rural settings. This training and experience enabled the PA-DR’s 
to better assist the physician radiologist in departmental administra- 
tion, to perform fluoroscopic gastrointestinal examinations, to assist 
in angiographic studies, and particularly to differentiate between 
normal and abnormal roentgenograms. 


5267 (PB—267132) Magnetic fields produced by steady currents 
in human and animal bodies. Semi-annual progress report 1 Jan—31 
Jun 73. Cohen, D. (Massachusetts Inst. of Tech., Cambridge (USA). 
Francis Bitter National Magnet Lab.). 1973. Contract NSF-C670. 
35p. (NSF/RANN/IT/GI—C670/PR-1/73/1). NTIS PC A03/MF 
AOl. 

The progress report describes efforts to utilize magnetic field 
measurements of the human body in clinical applications. Engineer- 
ing developments, including the superconducting magnetometer 
system (SQUID), shielded closets, and degaussers, are briefly de- 
scribed. The application of magnetic detection in the diagnosis of 
some brain disorders is being investigated. The measurement of 
steady magnetic fields from injured hearts is also being studied for 
the purpose of producing a clinical instrument that can be widely 
used in the diagnosis of heart injury. A pilot study involving experi- 
mental infarctions in dogs is described. Additional experiments to 
improve accuracy and statistics are reported. Measurement of ferro- 
magnetic materials in the lung is also being studied. Under certain 
conditions, it has been possible to assess the amount of Chrysotile 
asbestos in the lungs of mining and milling workers. Voluntary 
inhalation of magnetite as a tracer shows promise for being a 
valuable diagnostic technique. 


TRACER TECHNIQUES 


5268 (ORNL/TM—6044) Nuclear medicine technology pro- 
gress report for quarter ending June 30, 1977. Poggenburg, J.K. (Oak 
Ridge National Lab., Tenn. (USA)). Sep 1977. Contract W-7405- 
ENG-26. 30p. Dep. NTIS, PC A03/MF AOI. 

Formation of the Nuclear Medicine Technology Group 
within the new Health and Safety Research Division is announced. 
Progress is reported for the applications of ''C, /sup 195m/Pt, **P, 
and /sup 123m/Te. Of note in this report is the progress in the 
microscale synthesis of cis dichlorodiammine-/sup 195m/Pt(II), a 
direct exchange method for labeling POCLs with **P, and the 
successful synthesis of a /sup 123m/Te-labeled amino acid, DL-a- 
amino-y(pheny] telluro ethyl) butyric acid. 


5269 (PB—267211) Calcium determination in bone by proton 
activation analysis. Progress report. Wilson, R.; Adelstein, S. (Har- 
vard Univ., Cambridge, Mass. (USA). Cyclotron Lab.). Jan 1974. 
32p. (NSF/RANN/IT/GI—38443/PR/74/4). NTIS PC A03/MF 
AOl. 

The incidence of post-menopausal osteoporosis in almost epi- 
demic proportions makes the early diagnosis and development of 
effective therapy a matter of considerable concern. Current status of 
the project is reviewed and new applications of calcium determina- 
tion by in vivo proton activation analysis are discussed. The proton 
activation method promises to give precise and reproducible mea- 
surements of calcium content for a single vertebra or several verte- 
brae in vivo. By controlling the number and energy of protons 
incident on a vertebra and by accurately detecting the number of 
2.17 MeV gamma rays emitted, one may determine the 40Ca con- 
tent. The proton technique offers advantages by directly measuring 
calcium in a very well-defined region. On-going studies by the 
construction of a lead shield for in vivo counting and for the analysis 
of the results are also given 


5270 (UCLA—12-1127) Ventilation-perfusion lung imaging in 
diaphragmatic paralysis. Chopra, S.K.; Taplin, G.V. (California 
Univ., Los Angeles (USA)). 1977. Contract EY-76-C-03-0012. 11p. 
Dep. NTIS, PC A02/MF AO1. 

Clinical, radiological, physiological, and lung imaging find- 
ings from a patient with paralysis of the diaphragm are described. 
Dyspnea, hypoxemia and hypercapnia increased when the patient 
changed from the upright to the supine positions. Ventilation (V) 
and perfusion (P) images of the right lung appeared to be relatively 
normal and remained nearly the same in the upright and supine 
positions. In contrast, V/P images of the left lung were smaller than 
those of the right lung in the upright position and decreased further 
in the supine position. In addition, the size of the ventilation image 
was much smaller than that of the perfusion. 





550 ENERGY RESEARCH ABSTRACTS 


5271 Use of rare-earth radionuclides and other bone-seekers in 
the evaluation of bone lesions in patients with multiple myeloma or 
solitary plasmacytoma. Huebner, K.F.; Andrews, G.A.; Hayes, R.L.; 
Poggenburg, J.K. Jr.; Solomon, A. (Oak Ridge Associated Universi- 
ties, TN). Radiology; 125: No. 1, 171-176(Oct 1977). 

Twenty-four patients with multiple myeloma and 4 with 
solitary plasmacytoma had total-body scans after intravenous injec- 
tion of ®’Ga-citrate alone (17 patients) or combined with other 
agents (11 patients). The latter included /sup 99m/Tc-diphosphonate 
(/sup 99m/Tc-DP), /sup 99m/Tc-polyphosphate (/sup 99m/Tc-PP), 
or /sup 99m/Tc-sulfur colloid (/sup 99m/Tc-SC) given alone or 
combined with '7'Er, ’Dy, or '®’Tm as citrate. In some patients 
more than one agent was compared to ®’Ga and radiographic bone 
surveys. In general, localization of the rare-earth bone-seekers” was 
poor except for *’Dy, which compared well with /sup 99m/Tc-PP 
and /sup 99m/TC-DP; **’Dy was also helpful in studies of the 
abdomen and pelvis because of its failure to concentrate in the 
gastrointestinal tract. No toxic or nonspecific effects were noted. 


5272 Myocardial imaging with '*°I-hexadecenoic acid. Poe, 
N.D.; Robinson, G.D. Jr.; Zielinski, F.W.; Cabeen, W.R. Jr.; Smith, 
J.W.; Gomes, A.S. (Univ. of California, Los Angeles). Contract 
E(04-1)GEN-12. Radiology; 124: No. 2, 419-424(Aug 1977). 

123]-hexadecenoic acid is a terminally iodinated, 17-carbon 
fatty acid analog which is rapidly degraded in the myocardium. By 
determining regional myocardial distribution patterns and clearance 
rates, it may become useful as a single agent for estimating regional 
myocardial perfusion and for distinguishing viable ischemic tissue 
from infarcted tissue. The high count rates obtainable with the iodine 
label permit acquisition of qualitative multiprojection images in only 
3 min. per view, or quantifiable single projection high count images 
in 10 min. Ischemic defects may be observed in anginal patients 
without subjecting them to stress. 


5273 Method and system for in vivo measurement of bone tissue 
using a two level energy source. Cameron, J.R.; Judy, P.F. US Patent 
3,996,471. 7 Dec 1976. Filed date 11 Mar 1975. 8p. 

Methods and apparatus are provided for radiologically deter- 
mining the bone mineral content of living human bone tissue inde- 
pendently of the concurrent presence of adipose and other soft 
tissues. A target section of the body of the subject is irradiated with 
a beam of penetrative radiations of preselected energy to determine 
the attenuation of such beam with respect to the intensity of each of 
two radiations of different predetermined energy levels. The result- 
ing measurements are then employed to determine bone mineral 
content. 


MICROBIOLOGY 


5274 Utilization of microbial lebensraum. Modern developments 
in biologic technologies. Praeve, P. (Farbwerke Hoechst A.G., 
Frankfurt am Main (Germany, F.R.)). Angew. Chem.; 89: No. 4, 211- 
219(Apr 1977). (In German). 

From 109. meeting of the Gesellschaft Deutscher Natur- 
forscher und Aerzte; Stuttgart, Germany, F.R. (21 Sep 1976). 

Microbiology was in former times nearly exclusively used in 
the region of food and for the production of antibiotics. Biomass 
production must be seen as a key development among the new 
biotechnologies. Biomass consists of high-fat and protein-rich micro- 
organisms, which can serve as animal feed. These microorganisms 
not only grow on cellulose wastes and other biological basic sub- 
strates but also on mineral oil and methanol. The energy consump- 
tion is relatively low. The increasing knowledge of the problems of 
one-way-technologies for our time makes todays biotechnology seem 
to be a very promising development. Biotechnology utilizes the 
cyclic metabolic way of the microorganisms and can in many cases 
lead back waste products to natural circulation. 


PATHOLOGY 
REFER ALSO TO CITATION(S) 5251, 5260, 5361 


5275 Oncornaviruses produced by murine leukemia cells in cul- 
ture. Nowinski, R.C. (Fred Hutchinson Cancer Research Center, 
Seattle); Hays, E.F.; Doyle, T.; Linkhart, S.; Medeiros, E.; Picker- 
ing, R. Virology; 81: No. 2, 363-370(Sep 1977). 

Leukemia cells from mice of the AKR and C58 strains 
produced leukemia viruses (MuLV) in culture that failed to induce 
syncytia in the XC plaque assay (XC~ ), were poorly infectious for 
mouse embryo fibroblasts, and yielded low levels of infectious 
progeny upon the establishment of infection. In host range analysis 
the majority of these viruses were N-ecotropic, although one leuke- 
mia cell line also produced xenotropic MuLV. Viral isolates from 
five different leukemia cell lines were oncogenic upon inoculation 
into newborn AKR mice. In contrast, viruses that occurred in high 
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titer in the tissues and sera of normal AKR mice were not oncogenic 
in vivo and in culture they efficiently induced (with N-ecotropism) 
syncytia in the XC plaque assay (XC* ). These findings demonstrate 
that the transforming agent for spontaneous leukemogenesis differs 
in biological properties from the endogenous MuLV that is com- 
monly observed in mice of high leukemic strains. 


PHYSIOLOGICAL SYSTEMS 
REFER ALSO TO CITATION(S) 5233, 5332, 5333, 5337 


5276 (BNL—23271) Cyclic electron transport in photosynthe- 
sis. Hind, G.; Mills, J.D.; Slovacek, R.E. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 1 1p. 
(CONF-770951—1). Dep. NTIS, PC A02/MF AO1. 

From International congress on photosynthesis; Reading, UK 
(4 Sep 1977). 

In intact spinach chloroplasts, aerobic rates of HCOs3~ sup- 
ported oxygen evolution in saturating light are several-fold higher 
than rates observed under near anaerobic conditions. The lower 
anaerobic rates are accelerated by antimycin A or by uncouplers. 
Antimycin A, however, does not uncouple under the conditions used 
but appears to be a selective inhibitor of cyclic electron flow. With 
its aid, the contribution of cyclic flow to photosynthetic energy 
transduction can be evaluated. Redox poising proves to be a crucial 
determinant of cyclic electron flow in the intact chloroplast. 


5277 (LF—56, pp 367-370) Immunization by lung lavage with 
antigen suspensions. Bice, D.E.; Harris, D.L.; Mauderly, J.L. Dec 
1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976 

Lung immunology studies in smal] laboratory animals have 
used intratracheal injection of antigen for immunization or challenge. 
However, methods used did not allow verification that injections 
were in the trachea and the antigen distribution in the lung was 
focal. In this study, pulmonary lavage was used to distribute sheep 
red blood cells (SRBC) uniformly in the lung. Chinese hamsters, 
C57BL/6J mice and Fischer-344 rats were intubated and the volume 
change required to raise intrapulmonary pressure to 20 cm H2O was 
measured. An SRBC-saline volume equal to 80% of this volume was 
instilled into the lung and immediately withdrawn. Twenty-five 
percent of the lavage suspension was retained. Cells producing anti- 
SRBC antibody (PFC) in tracheal-bronchial lymph nodes, cervical 
lymph nodes and spleen were determined by the Cunningham plaque 
assay. Lymphoid cells producing anti-SRBC antibody were found 
predominantly in tracheal-bronchial lymph nodes, while the number 
of PFC in cervical lymph node and spleen was only slightly higher 
than observed in animals ee with saline only. All animals 
lavaged with saline or SRBC-saline survived with no visible effect. 
Our results indicate that this method of immunization produced 
strong immune responses in lymphoid tissue associated with the lung 
and has the advantages of assured intratracheal injection and uni- 
form antigen exposure of the lung. 


5278 (LF—56, pp 371-375) Phytomitogen skin testing as an 
indication of ee res Bice, D.E.; Schnizlein, C.T.; 
Benjamin, S.A. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

The measurement of reactions produced by in vivo injection 
of phytomitogens has been used to test the immune responsiveness of 
humans. To evaluate the nature of these reactions and to determine if 
in vivo injections of phytomitogens could be used to estimate cell- 
mediated immune response in experimental animals, normal or im- 
munosuppressed Syrian hamsters were injected intradermally or in 
the cheek pouch with phytohemagglutinin (PHA), concanavallin A 
(Con A) and pokeweed mitogen (PWM). Injections of all 3 phytomi- 
togens resulted in indurated, erythematous reactions which reached 
maximum thickness 24 to 48 hr after injection. Thymectomy and 
irradiation reduced skin thickening resulting from injections of Con 
A, while PHA reactions were reduced only by thymectomy. Al- 
though smaller than controls, the size of reactions in thymectomized 
or irradiated animals was still significantly larger than saline injec- 
tion sites. Neither thymectomy nor irradiation had any effect on the 
size of reactions produced by injections of PWM. Histologic exami- 
nation of reaction sites of all phytomitogens indicated that large 
numbers of polymorphonuclear leukocytes are present in addition to 
lymphocytes and macrophages. Collectively, these results indicate 
that the reactions to PHA, Con A and PWM injections are produced 
by an inflammatory response as well as by possible cell-mediated 
immune mechanisms. We conclude that in the Syrian hamster phyto- 
mitogen injections cannot be used to measure cell-mediated immune 
responsiveness. Further study is needed to verify that these re- 
sponses do represent cell-mediated reactions in humans. 
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5279 (LF—56, pp 380-384) Immunologic helper functions of the 
alveolar macrophage: role as accessory cell in lymphocyte stimulation. 
Benjamin, S.A.; Ferris, A.C. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

Canine pulmonary alveolar macrophages (PAMs) and perito- 
neal macrophages (PTMs) were used to replace blood monocytes in 
cultures of canine lymphocytes in vitro. Cultures were stimulated 
with phytohemagglutinin (PHA) to evaluate the functional ability of 
the macrophages to act as immunologic helper cells in this system. 
Lymphocytes in cultures depleted of macrophages responded poorly 
to PHA stimulation. Both PAMs and PTMs, when added back to 
macrophage-depleted cultures, resulted in significant increases in the 
lymphocyte responses. Alveolar macrophages were also significantly 
more effective in this function than were peritoneal macrophages. It 
is possible that this difference in response relates to the activation 
state of the macrophages in vivo with PAMs being in an activated 
state which PTMs are not. 


5280 (LF—56, pp 389-393) In vitro phagocytosis of respirable 
sized monodisperse particles by rabbit alveolar macrophages. Hahn, 
F.F.; Newton, G.J.; Bryant, P.L. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

Phagocytosis by alveolar macrophages of particles deposited 
deep in the lung may play an important role in the ultimate fate of 
the particles. An in vitro system for studying the phagocytosis of 
insoluble monodisperse particles by rabbit alveolar macrophages was 
developed to study the influence of particle size, particle concentra- 
tion and incubation time on phagocytosis. Monodisperse ‘®Yb- 
labeled fused aluminosilicate particles and 7°°PuQ» particles ranging 
from 0.35 to 2.2 wm in real diameter (aerodynamic diameter = 0.55 - 
3.4 zm) were incubated with alveolar macrophages, the free parti- 
cles separated from the ingested ones, and the number of phagocy- 
tized particles determined. Results indicate that the larger particles 
are taken up more rapidly and in greater numbers than the smaller 
ones. In addition, greater numbers of the more dense and rapidly 
settling *°*PuO. particles are taken up than fused aluminosilicate 
particles of the same real diameter. In vitro studies of the handling of 
respirable particles by alveolar macrophages may aid in determining 
the relative importance of phagocytosis in the removal of particles 
from the deep lung. 


5281 (LF—S6, pp 408-410) Electrocardiogram values for imma- 
ture and aged beagle dogs. Muggenburg, B.A.; Hogan, J. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

As part of the clinical evaluation of Beagle dogs before entry 
into studies on the biologic effects of pollutants from energy produc- 
tion, electrocardiograms are recorded to provide baseline values. 
These values are later compared to values obtained periodically after 
exposure. A 10-lead electrocardiogram system is used and amplitude, 
duration and vectors are measured and recorded. Because some 
variation in the values may occur at various ages, a comparison by 
age was made. Values obtained from the records of dogs unexposed 
to pollutants in three age categories are given. 


5282 (LF—56, pp 418-422) Biomedical risks of multiple lung 
lavages in beagle dogs. Muggenburg, B.A.; Mauderly, J.L.; Slauson, 
D.O.; Halliwell, W.H. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

The biomedical risk of a series of 10 lung lavages was 
evaluated in 10 Beagle dogs. The dogs were divided into three 
groups: one group of six dogs was given 10 lung lavages over a 49- 
day period and sacrificed at 77 days of the study; the second group 
contained two dogs that were controls that were not treated, but 
sacrificed on day 77 of the study; and the third group contained two 
dogs that were control dogs that were sacrificed 56 days into the 
study. The dogs were evaluated by cardiopulmonary function tests, 
clinical studies, and studies of the tissues at sacrifice. No significant 
changes were detected in the cardiopulmonary function tests of the 
dogs in the study. Clinical studies revealed a very mild, transient 
reaction to some of the lavage procedures. The reaction was mainly 
mild, scattered, moist rales heard on auscultation of the chest and a 
slight rise in body temperature. A mild, scattered tissue reaction was 
also observed on histologic examination of selected lung tissues. The 
observed tissue reactions did not appear to be chronic, permanent or 
progressive. Results of this study indicate that multiple lung lavages 
carry little biomedical risk and that the primary risk is that associat- 
ed with general anesthesia. 


5283 Separation of cellular and viral DNA polymerases by 
affinity chromatography on polynucleotide—Sepharose. Joseph, D.R.; 
Kenney, F.T.; Farrelly, J.G. (Oak Ridge National Lab., TN). Cancer 
Biochem. Biophys.; 1: 257-264(1976). 

Polyguanylate- and poly(2’-O-methyl)uridylate-Sepharose 
have been prepared for affinity chromatography of DNA polymer- 
ases of viral origin (reverse transcriptase). Both cellular DNA poly- 
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merases and reverse transcriptase bind to polyguanylate-Sepharose. 
The cellular polymerases can be eluted from the column between 
0.32 and 0.42 M NaCl while reverse transcriptase eluted between 
0.56 and 0.78 M NaCl. However, only reverse transcriptase adheres 
to poly(2'-O-methyl)uridylate-Sepharose and can be eluted at ap- 
proximately 0.35 M NaCl. The columns were used to partially purify 
RNA-dependent DNA polymerase from spleens of mice infected 
with Rauscher leukemia virus. The enzyme preparation is about 
1300-fold purified and is inhibited by antiserum prepared against 
purified reverse transcriptase from Rauscher leukemia virus to the 
same extent as the virion enzyme. 


5284 Optimal strategies in immunology. I. B-cell differentiation 
and proliferation. Perelson, A.S.; Mirmirani, M.; Oster, G.F. J. Math. 
Biol.; 3: 325-367(1976). 

The optimal strategy available to the immune system for 
responding to a non-replicating thymus-independent antigen is exam- 
ined. By applying Pontryagin’s maximum principle to a set of 
mathematical models of lymphocyte populations and their antibody 
production, it is found that the optimal strategy of bang-bang control 
appears robust. In a variety of structurely related biological models, 
similar behavior is observed. The models that we consider assume 
that antigen triggers a population of B-lymphocytes. These triggered 
lymphocytes can either proliferate and secrete modest amounts of 
antibody or differentiate into nondividing plasma cells which secrete 
large amounts of antibody. For biologically reasonable parameter 
values it is found that for low doses of antigen, immediate differenti- 
ation into plasma cells is optimal, while for high antigen doses a 
proliferative state followed by differentiation is the best strategy. 


5285 Effect of altering the ambient salinity of the freshwater 
teleost Xiphophorus maculatus on the histophysiology of its prolactin 
cells. III. Initiation of synthetic activity after exposure to one-third 
sea water for 6 months. Holtzman, S.; Schreibman, M.P. (Brookha- 
ven National Lab., Upton, NY). Gen. Comp. Endocrinol.; 30: 234- 
237(1976). 

Newborn sibling platyfish, Xiphophorus maculatus, were 
placed into one-third sea water ('/3 SW) and controls were retained 
in fresh water (FW). At 6 months of age, groups of fish were 
transferred from 3 SW to FW for 2,3,4 and 7days. Light micro- 
scopic, cytometric, and autoradiographic analyses of the pituitary 
glands provided evidence of low synthetic activity in the prolactin 
cells of fish kept in ‘/3 SW for 6 months, and an increase in this 
activity by 2 days afetr fish were returned to FW. The similarity of 
these results to those previously obtained when platyfish were 
returned to FW from 30 days in '/3 SW suggests that the time 
required for the restoration of synthetic activity in their prolactin 
cells is not a function of the time spent in the saline medium. 


TRACER TECHNIQUES 


5286 Rapid cell cycle analysis by measurement of the radioactiv- 
ity per cell in a narrow window in S phase (RCSsub(i)). Gray, J.W.; 
Carver, J.H.; George, Y.S.; Mendelsohn, M.L. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Cell Tissue Kinet.; 
10: No. 2, 97-109(Mar 1977). 

A new rapid method for the cell cycle analysis of asynchro- 
nously growing cells is presented. The new method is an alternative 
to the more time consuming and subjective fraction of labeled 
mitoses (FLM) method. Like the FLM method, all cells in the S 
phase of the cell cycle are marked by pulse labeling with a radioac- 
tive DNA precursor. The subsequent progress of the cohort of cells 
thus labeled is monitored through a narrow window in the cell 
cycle. The window is defined by a narrow range of DNA contents 
corresponding to cells in mid-S phase and is designated Ssub(i). The 
ceilular DNA content is measured by flow cytometry and the cells 
in the window Ssub(i) are selected by electronic cell sorting. The 
radioactivity per cell in Ssub(i) (RCSsub(i)) is determined by liquid 
scintillation counting. The duration of S phase and of the total cycle 
and the dispersions therein are determined from the oscilla.‘on of the 
RCSsub(i) values with time. The complete cell cycle analysis can be 
accomplished in as little as 1 day following the collection of samples. 
Exponentially growing Chinese hamster ovary (CHO) cells were 
analyzed according to the RCSsub(i) method and the FLM method. 
It is demonstrated that the two techniques give essentially the same 
results. 


PUBLIC HEALTH 


REFER ALSO TO CITATION(S) 4531, 5134 


AGRICULTURE AND FOOD TECHNOLOGY 


REFER ALSO TO CITATION(S) 5257, 5274, 5302, 5303, 5311 
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5287 Sulphur isotopic variations in nature. XII. Isotopic ratios 
of sulfur extracted from some plants, soils, and related materials. 
Kusakabe, M.; Rafter, T.A.; Stout, J.D.; Collie, T.W. (Inst. of 
Nuclear Sciences, Lower Hutt, New Zealand). N.Z. J. Sci.; 19: No. 
4, 433-440(Dec 1976). 

Sulphur isotopic ratios for soluble and adsorbed sulphate from 
a number of New Zealand soils have ratios close to those of modern 
seawater or marine evaporites. The ratios for plants grown in the 
soils tend to be lighter, indicating a measure of fractionation by the 
growing plant, particularly marked for bracken fern (Pteridium 
aquilinum var. esculentum). Ratios for soil organic matter tend to be 
intermediate between those for the plant and those for the soluble 
and adsorbed soil sulphate. Oxygen isotopic ratios either show 
lighter values than marine sulphate, comparable to the fractionation 
of sulphur, or else heavier ratios, suggesting that the sulphate derives 
from the mineralization of organic sulphur. Sulphur isotopic ratios of 
some plants grown in gypsum soils in Tunisia similarly show frac- 
tionation by the plant, the ratios being lighter than those for the 
gypsum. The oxygen isotopic ratios are heavier than seawater 
oxygen, indicating that the sulphate is not derived directly from 
marine sources. 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS ON BIOCHEMICALS 


IN VITRO 


5288 (COO—2403-10) Protein synthesis and its regulation: a 
background study related to the biological effects of radiation. Pro- 
gress report, July 1, 1976—August 31, 1977. Zamecnik, P.C. (Massa- 
chusetts General Hospital, Boston (USA). John Collins Warren 
Labs.). Jun 1977. Contract EY-76-S-02-2403. 32p. Dep. NTIS, PC 
A03/MF AOl1. 

Results of studies are reported on delineation of the steps 
involved in protein synthesis and the role of transfer and messenger 
RNAs in the translation process. During the past year we have 
studied the mechanisms by which an oncogenic RNA virus modifies 
the growth process, and have begun to elucidate the role a novel 
dinucleotide, discovered in these laboratories, plays in rapidly grow- 
ing cells in tissue culture. 


5289 (COO—3085-58) Regulations of enzymes in animals: ef- 
fects of developmental processes, cancer and radiation. Progress report 
XI, 1 May 1976—30 April 1977. Knox, W.E. (New England Deacon- 
ess Hospital, Boston, Mass. (USA). Cancer Research Inst.). Jun 1977. 
Contract EY-76-S-02-3085. 19p. Dep. NTIS, PC A02/MF AOI. 

Two outstandingly successful studies were among those out- 
lined in the proposal last year. They are the first and last topics 
summarized in this progress report: the first evidence that the 
chemical composition of human tumors can probably be predicted 
on the basis of our previous studies in the rat, and the elucidation of 
the function of the arginine-proline pathway, its importance in fetal 
and tumor tissues, and its regulation. The variety of other studies are 
summarized under headings somewhat different from those used in 
the original proposal, in order to denote more clearly what was 
actually found, but all proposed topics have been studied to some 
extent. 


5290 (UCLA—12-1129) Radiation damage to DNA in aqueous 
solution: a comparison of the response of the single-stranded form with 
that of the double-stranded form. Ward, J.F.; Kuo, I. (California 
Univ., Los Angeles (USA). Lab. of Nuclear Medicine and Radiation 
Biology). 1977. Contract EY-76-C-03-0012. 22p. Dep. NTIS, PC 
A02/MF AO1. 

A comparison is made of the response to radiation in aqueous 
solution of single strand and double stranded DNA. Three types of 
experiment were performed: pulse radiolysis observations of the 
DNA-OH/sup ./ transient; measurement of neutral and alkali in- 
duced strand breaks; and assays of low molecular weight fragments 
of thymine released from the macromolecule. The results showed a 
marked effect of macromolecular structure on radiation response. A 
working hypothesis is developed that the nucleic acid bases are 
protected inside the double helix against the reactions of OH/sup ./ 
free radicals. Thus native DNA does not respond as a mixture of 
nanonucleotides. Thus care should be taken to use low radiation 
doses when studying radiation damage to DNA, large doses break- 
ing down the macromolecular into a form which does not respond to 
radiation similarly to native DNA. 
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RADIATION EFFECTS ON CELLS 


EXTERNAL SOURCE 


5291 (CONF-770365—1) Pyrimidine dimer excision in human 
cells and skin cancer. Regan, J.D.; Carrier, W.L.; Smith, D.P.; 
Waters, R. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract 
W-7405-ENG-26. 14p. Dep. NTIS, PC A03/MF AO1. 

From International conference on ultraviolet carcinogenesis; 
Warrenton, Virginia, USA (21 Mar 1977). 

We have compared three different methods for estimating the 
induction and removal of uv induced pyrimidine dimers from the 
DNA of human fibroblasts. Results indicate that after uv doses of 5- 
20 J/m? 50% of the dimers are removed by 24 hours after irradia- 
tion. Almost complete excision can be observed if the cells are 
incubated for periods not less than 72 hours after 5 J/m* After 
higher doses it probably takes even longer fr such complete removal 
to be seen. 


5292 (COO—3335-25) Molecular events basic to cellular radi- 
ation response. Progress report, July 1, 1976—September 30, 1977. 
Kolodny, G.M. (Massachusetts General Hospital, Boston (USA). 
Radiology Research Lab.). 1977. Contract EY-76-S-02-3335. 33p. 
Dep. NTIS, PC A03/MF AOl1. 

Progress is reported on studies of the effects of x irradiation at 
the cellular level that lead ultimately to either malignant transforma- 
tion or cell death. Experimental results consistent with the primer 
hypothesis for the regulation of gene expression in eukaryotes are 
reported. It was found that oligonucleotides can be inserted en bloc 
into newly synthesized RNA. Studies on amino acid-nucleic acid 
interactions were continued by successfully synthesizing an amidate 
and beginning NMR studies on the interactions between its nucleic 
acid and amino acid moieties. In studies on radiation induced giant 
cells in 3T3 cells growing in culture, it was demonstrated that 
conditions which potentiate potential lethal damage repair and those 
which prevent radiation induced giant cell formation exist. In an 
examination of the in vitro effects of vasopressin, no direct effect 
was found of vasopressin on radiation sensitivity and significant 
effects of radiation on lysosomal enzyme activity in cultured cells 
were found. 


RADIATION EFFECTS ON MICROORGANISMS 


5293 (SAND—77-1338C) Effect of heat on pathogenic organ- 
isras found in wastewater sludge. Ward, R.L.; Brandon, J.R. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1977. Contract EY-76-C-04- 
0789. 26p. (CONF-770838—1). Dep. NTIS, PC A03/MF AO1. 

From Conference on composting of municipal residues and 
sludges; Silver Spring, Maryland, USA (23 Aug 1977). 

To overcome the biological risk associated with sewage 
sludge utilization as a soil conditioner, fertilizer, or food-supplement 
for animals low-cost methods are being sought which can be used to 
efficiently inactivate pathogenic organisms in sludge. One possible 
method that is being carefully examined at Sandia Laboratories is 
treatment with large doses of ionizing radiation. The economic 
feasibility of this procedure depends on the availability of large 
amounts of cesium-137 found in nuclear wastes. Initial experiments 
suggest that pathogenic bacteria and parasites can be effectively 
inactivated in sludge by exposure to this y source. However, viruses 
are intrinsically radiation resistant and very large doses of ionizing 
radiation are required for their inactivation in sludge. Another means 
of inactivating pathogens in sludge is with heat. Because viruses are 
thought to be particularly labile at high temperatures, heat treatment 
should be especially effective against this class of pathogens. There- 
fore, this treatment is being considered as a possible add-on to 
radiation treatment and, accordingly, studies on heat inactivation of 
enteric viruses, bacteria, and parasites are under way. Some of the 
findings are reported. 


5294 Reactor waste utilization in sewage sludge treatment. Si- 
vinski, H.D. (Sandia Labs., Albuquerque, NM). pp 82-99 of In Waste 
management '75. Post, R.G. (ed.). Tucson, AZ; University of Arizo- 
na (1975). 

This paper deals with inactivation of sewage pathogens by 
means of heat and y radiation, either singly or simultaneously 
(thermoradiation). Bacteria, viruses, and Ascaris were studied. 
Chemical and physical effects on the sludges were also studied. A 
'87Cs facility is under development. (DLC) 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 5288 


5295 (AD-A—040809) The potential biological effects of de- 
pleted uranium on range C-74 upon the algal flora of Rocky Creek on 
Eglin Air Force Base. Final report Nov 74—Jul 76. O’Kelley, J.C. 
(Alabama Univ., University (USA). Dept. of Biology). Aug 1976. 
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(Alabama Univ., University (USA). Dept. of Biology). Aug 1976. 
Contract F08635-75-C-0039. 50p. NTIS PC A03/MF AOl1. 

Stream samples were collected at 5 time periods--Nov. 23-24, 
1974, Feb. 21-22 and Apr 25, 1975, and Feb 6 and Apr 30, 1976 -- 
from selected sites on Rocky and Turkey Creeks, Eglin Air Force 
Base, Fla. Rocky Creek is in a drainage area for some depleted 
uranium while Turkey Creek is not. The physical parameters pH, 
temperature and dissolved oxygen were measured as.the water 
samples were taken. The algae present in the samples were identified 
to genus, and the algal populations in Rocky Creek were compared 
to those in Turkey Creek. Three species of green algae were isolated 
from water samples taken from Rocky Creek and obtained in axenic 
culture. The sensitivity of these three isolates to U308, UO2 and 
uranyl nitrate was determined in laboratory tests. 


5296 (COO—2362-26) Basic aspects of radiation action on mi- 
croorganisms. Progress report, April 1, 1976—June 30, 1977. Pollard, 
E.C. (Pennsylvania State Univ., University Park (USA)). Jul 1977. 
Contract EY-76-S-02-2362. 23p. Dep. NTIS, PC A02/MF AOl. 

Ultraviolet mutagenesis follows a relation, part of which is an 
induction process, very similar to the induction process for induced 
radioresistance and induced inhibition of postirradiation DNA deg- 
radation. The repair of single-strand breaks produced by gamma rays 
takes place more rapidly than does postirradiation DNA degrada- 
tion. Repaired DNA is degraded and there is good repair of single- 
strand breaks in lex cells followed by degradation of the repaired 
DNA. The signal for the start of radiation-induced DNA degrada- 
tion is probably NOT single-strand breaks. The dose-response rela- 
tion for lambda induction requires more dose and has kinetics 
different from those for the induction of other phenomena. We find 
no evidence of induced radioresistance in two lambda lysogens of E. 
coli. There IS induced radioresistance if the lysogens are of induc- 
tion-minus phage. UV given at -79°C, which is believed to produce 
DNA-protein crosslinks, is an excellent inducer and also a good 
mutagen. Near UV produces lesions which are recognized by the 
induced repair system. At the same time, near UV also damages the 
induced repair system. There is increased mutagenesis at 313 nm 
wavelength following induction by ionizing radiation. It is likely that 
the phenomenon of induced radioresistance can be produced in one 
of several nuclei and that this one can give rise to a resistant colony. 
We find no evidence of induced radioresistance, nor of inhibition of 
postirradiation DNA degradation, in two strains of Pseudomonas. 


5297 (ORO—3631-7) Radiation biophysical study of biological 
molecules. Progress report, July 1, 1976—August 31, 1977. Fluke, 
D.J. (Duke Univ., Durham, N.C. (USA). Dept. of Zoology). 1977. 
Contract EY-76-S-05-3631. 23p. Dep. NTIS, PC A02/MF AOl. 

Progress is reported on the following research projects: x-ray 
induction of uv mutagenesis enhancement in lambda-phage; action 
spectrum for uv mutagenesis in Escherichia coli; survival of E. coli 
colonies after uv damage; repair of radiation damage to lambda- 
phage by the W-reactivation system; experiments on the Weigle- 
reactivation of irradiated lambda-phage; and studies on the wave- 
length dependence of uv mutagenesis. (HLW) 


5298 Kinetic and photochemical studies and alteration of ultra- 
violet sensitivity of Escherichia coli thymidine kinase of halogenated 
allosteric regulators and substrate analogues. Chen, M.S.; Prusoff, 
W.H. (Yale Univ., New Haven). Biochemistry; 16: No. 15, 3310- 
3315(26 Jul 1977). 

The effect of various halogenated and nonhalogenated allos- 
teric effectors on the sensitivity of Escherichia coli thymidine kinase 
to ultraviolet radiations (uv,253.7 nm) was investigated. All naturally 
occurring dNTPs convert the monomeric form of the enzyme into 
the dimeric form which is less sensitive to uv inactivation. Whereas 
5-iodo-2'-deoxycytidine triphosphate (IdCTP) and 5-iodo-2' deox- 
yuridine triphosphate (IGUTP) enhance the uv inactivation of the 
enzyme, 5-bromo-2'-deoxyuridine triphosphate and 5-bromo-2’-deox- 
ycytidine triphosphate exert a protective effect similar to that pro- 
duced by the corresponding naturally occurring effectors, dTTP and 
dCTP. The enhanced uv inactivation by IdUTP is prevented totally 
by dTTP, but only partially by dCTP or dThd, whereas the en- 
hanced sensitization by IdCTP is prevented almost totally by dCTP, 
partially by dTTP, and not at all by dThd. The uv sensitization of 
thymidine kinase by IdCTP appears to be at the regulatory site since 
a maximum saturation effect is observed, and the concentration 
required to exert a 50% maximal uv sensitization is similar to its K/ 
sub m/ for enhancement of catalytic activity. When the enzyme was 
irradiated in the presence of either [2-'*C]IdGUTP or [2-'*C]IdUrd, 
zone sedimentation analysis in sucrose density gradients showed the 
sedimentation coefficient of the radioactive labeled proteins to be the 
same, 3.8 S. Hence uv irradiation of the effector-induced dimer 
resulted in not only dissociation to the monomer, but also complete 
loss of catalytic activity. The substitution of an azido group for the 
5’-OH group of 5-iodo-, 5-bromo-, 5-chloro-, or 5-fluorodeoxyuri- 
dine greatly decreased their affinity for thymidine kinase, and in 
addition the kinetics of inhibition changed from a competitive to a 
noncompetitive pattern. The presence of the azido moiety in the 5’ 
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position of the halogenated nucleosides did not enhance the rate of 
uv inactivation of the enzyme. 


5299 Continuous-flow system for large-scale ultraviolet irradia- 
tion of bacterial cells. Joshi, J.G.; Swenson, P.A. (Univ. of Tennes- 
see, Knoxville). Appl. Environ. Microbiol.; 33: No. 4, 915-917(Apr 
1977). 

A quartz flow-cell system for irradiation of large volumes of 
Escherichia coli cultures with ultraviolet light is described. With this 
system kilogram quantities of irradiated cells can be obtained for 
biochemical studies. Changes in respiration and in specific activities 
of superoxide dismutase and catalase, after an ultraviolet treatment 
that reduced viability of culture samples to 0.2%, were in good 
agreement with those for cultures irradiated (52 J/m?) by a conven- 
tional small-scale method to produce the same reduction in viability. 


5300 Mutagenesis of yeast by hydrazine: dependence upon post- 
treatment cell division. Lemontt, J.F. (Oak Ridge National Lab., 
TN). Mutat. Res.; 43: 165-178(1977). 

Hydrazine was found to be mutagenic for yeast (Saccharo- 
myces cerevisiae) at exposures (concentration x time) ranging over 
nearly three orders of magnitude. Little or no forward mutation 
from CAN1 to canl was detectable upon immediate plating follow- 
ing treatment in neutral buffer suspension. Post-treatment cell divi- 
sion in yeast extract peptone dextrose complex growth medium was 
required for expression of induced mutation to canavanine resistance. 
Frequencies of induced mutation rose to levels approximately 10- 
fold higher than spontaneous levels for exposures between 0.1 and 
12.0 min mol/I]. Survival remained at 100 percent. For exposures 
greater than 80 min mol/! viability and mutation frequency began to 
decrease sharply. By contrast, single treatments of ethyl methanesul- 
fonate, methyl methanesulfonate, N-methyl-N’-nitro-N-nitrosoguani- 
dine, nitrous acid, hydroxylamine, and ultraviolet light were able to 
increase mutation frequency with this system upon immediate assay. 
Further growth-dependent increases in mutation frequency were not 
observed with HA and uv. Expression of HZ-induced mutation was 
detectable after treated cells had undergone less than one population 
doubling in YEPD. Such mutation expression could be blocked by 
the inhibitors cycloheximide and hydroxyurea, which block protein 
synthesis and DNA synthesis respectively. Results were similar to 
those obtained previously with Haemophilus influenzae and similarly 
suggest that, in this eukaryote, HZ-induced lesions lead to mutation 
by causing base mispairing at DNA replication rather than by means 
of an error-prone repair mechanism. 


5301 Mutation frequency decline and the Clarke—Hill effect 
for uy-induced streptomycin-resistant mutations in an incision-defec- 
tive E. coli strain. Clarke, C.H.; Hill, R.F. (Univ. of East Anglia, 
Norwich, Eng.). Mutat. Res.; 41: No. 2/3, 387-390(Dec 1976). 

Escherichia coli cells were exposed to a uv dose of 40 ergs/ 
mm? in three experiments giving 72, 86, and 65.4% survival. Graphs 
are presented to show frequencies of induced mutations per 10° 
survivors and absolute numbers of induced mutants plotted against 
the period of post-irradiation incubation before challenge with strep- 
tomycin. A table is presented to show mean peak values derived 
from the experiments for both induced numbers and frequencies of 
str-r and Trp mutations. Whereas absolute numbers of both classes of 
mutants actually rose during the lh incubation, these were accompa- 
nied by uses in viable count. This resulted in the calculated slight 
decreases in induced mutation frequencies. (HLW) 


RADIATION EFFECTS ON PLANTS 


BASIC STUDIES 


5302 (ORO—754) Comparative Animal Research Laboratory. 
Progress report, 1974—1977. (Comparative Animal Research Lab., 
Oak Ridge, Tenn. (USA)). Jun 1977. Contract EY-76-C-05-0242. 
91p. Dep. NTIS, PC A05/MF AO1. 

Separate abstracts were prepared for three sections of the 
report. The publication also includes an organizational chart, finan- 
cial data, and a section on facilities construction and improvement. 
(HLW) 


5303 (ORO—754, pp 31-40) Plant research. Constantin, M.J. 
Jun 1977. 

In Comparative Animal Research Laboratory. Progress 
report, 1974—1977. 

Studies on mutagenesis for crop improvement included: in- 
duction, isolation, and characterization of atrazine-resistant mutants 
of soybeans; chlorophyll-deficient mutation frequency in barley fol- 
lowing continuous gamma irradiation; and effects of gamma rays and 
fission neutrons on dormant seeds of legume forage crops. Studies on 
amino acid regulation and synthesis included: effects of S-2-amin- 
oethyl cysteine on the growth of barley seedlings; isolation, partial 
purification, and characterization of aspartokinase from higher 
plants; and high-methionine, low molecular weight proteins in soy- 
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beans. Other studies were conducted on biological effects of energy- 
related pollutants. (HLW) 


RADIATION EFFECTS ON ANIMALS 


MAN 
REFER ALSO TO CITATION(S) 2679, 2680, 2681, 3644, 5418 


5304 (HRP—0015432) Criteria and standards for radiation 
therapy services. Baker, C.H. (Washington Univ., Seattle (USA)). 
ry 1975. Contract PHS-HRA-106-74-56. 195p. NTIS PC A09/MF 
AOl. 

The purpose of this monograph is to provide local and state 
health planners with suggested criteria and standards for planning 
and reviewing radiation therapy services. The criteria and standards 
presented in the report should not, however, be automatically adopt- 
ed or used verbatim. Rather, they should be subjected to local 
debate and adapted to reflect community values and conditions. 
They should be read and considered by agency staff, committee 
members, task force members, and local providers and consumers 
before they are approved and used as a statement of agency policy 
or as a substantive guide for reviews. 


5305 (NTIS/PS—77/0392) Radiotherapeutic agents and tech- 
niques (a bibliography with abstracts). Report for 1964—May 1977. 
Crockett, P.W. (National Technical Information Service, Spring- 
field, Va. (USA)). Jun 1977. 233p. NTIS PC NO1/MF NOI. 

Research reports are cited on the use of gamma rays, x-rays, 
protons, electrons, neutrons, heavy ions, negative pions, and radioi- 
sotopes in radiotherapy. The bibliography includes data on particle 
accelerators, dosimetry, and health physics. The effectiveness of 
radiation for the treatment of cancer and hyperthyroidism is empha- 
sized. (This updated bibliography contains 228 abstracts, 36 of which 
are new entries to the previous edition.) 


5306 (PB—267741) Patient exposure from diagnostic x rays: an 
analysis of 1972-1974 NEXT data. Final report 1 Oct 72—30 Aug 74. 
Wochos, J.F.; Cameron, J.R. (Wisconsin Univ., Madison (USA). 
Dept. of Radiology). Apr 1977. 45p. NTIS PC A03/MF AOI. 

The Nationwide Evaluation of X-Ray Trends (NEXT) pro- 
gram has obtained data from various States on the physical factors 
related to patient radiation exposure from 12 common diagnostic 
radiological projections. Survey data from October 1, 1972 to Sep- 
tember 30, 1974 were analyzed (n = 5345). All data were collected 
before the effective date of the FDA Standards regulating medical x- 
ray machines. For each projection, data were examined for expo- 
sure, beam area/film area, and exposure area product delivered to a 
standard patient. These values were examined for significant differ- 
ences among various types of facilities and classes of operators. 


5307 (PB—269140) Health hazard evaluation/toxicity determi- 
nation report 76-58-342, Frontier Airlines, Denver, Colorado. Gunter, 
B.J.; Meyer, C. (National Inst. for Occupational Safety and Health, 
Cincinnati, Ohio (USA)). Nov 1976. 7p. (NIOSH-TR—76-58-342). 
NTIS PC A02/MF AOl1. 

A health hazard evaluation conducted in the non-destructive 
laboratory of the Frontier Airlines hangar, revealed that personal 
breathing zone and general room concentrations of cyclohexane 
were well below the most recent evaluation criteria. One worker 
employed in the vicinity of a low level ultraviolet light had skin 
cancer which, according to expert opinion, was not work related. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 5250, 5302 


5308 (AD-A—036298) Radiation-induced gastrointestinal death 
in the monkey. Wilson, S.G. Jr. (School of Aviation Medicine, 
Randolph AFB, Tex. (USA)). Jun 1959. 20p. (SAM—59-77). NTIS 
PC A02/MF AOl1. 

This report describes the unique changes produced in the 
gastrointestinal tract of Macaca mulatta monkeys by supralethal 
doses of gamma radiation and discusses some of the inferences which 
may be made concerning ‘the probable mechanism of the observed 
intestinal ulcers. 


5309 (AD-A—039271) Variables affecting radiation-induced 
performance decrements. Interim report, June 1975—August 1976. 
Brown, G.C.; Yochmowitz, M.G.; Patrick, R.P.; Hardy, K.A. 
(School of Aerospace Medicine, Brooks AFB, Tex. (USA)). Apr 
1977. 59p. (SAM-TR—77-3). NTIS PC A04/MF AO1. 

A discrete behavioral task was initiated to study the effects of 
a 300-rad variable dose rate protracted-exposure profile upon posi- 
tively (food reward) and negatively (shock) reinforced groups of 
primates. Subjects performed the task for 12 hours. Among the 8 
shock and 7 food subjects, effects noted were performance decre- 
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ments in 2 shock and 2 food subjects, delayed reaction-times in 3 
shock and 3 food subjects, and emesis in 1 shock and 4 food subjects. 
Such information is important to military planners who need accu- 
rate nuclear vulnerability and survivability assessments for aircrew. 


5310 (CONF-770952—1) Basic study on the role of thymus in 
hemopoietic differentiation. Goodman, J.W.; Basford, N.L.; Shin- 
pock, S.G. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract 
W-7405-ENG-26. 14p. Dep. NTIS, PC A02/MF AO1. 

From Symposium on anemic and stem cell differentiation; San 
Francisco, California, USA (15 Sep 1977). 

Marrow, after in vitro treatment with either a Thy 1.2 or 
nonimmune serum and complement, was transplanted to separate 
groups of lethally irradiated isogenic mice. Mice of several different 
genotypes were used in 12 studies. Macroscopic spleen colony 
numbers were similar in the two groups, but differences were found 
when spleens were examined microscopically. The most striking and 
consistent finding was a decrease in granulopoietic colonies in recipi- 
ents of a Thy 1.2 treated marrow. There were fewer pronounced 
decreases in erythropoietic and in total colonies (all hemopoietic 
kinds). E/G ratios were regularly increased. Anemia did not develop 
in chimeras given either kind of treated marrow over a period of 
four months. 


5311 (ORO—754, pp 41-46) Animal effects. Noonan, T.R. Jun 
1977. 

In Comparative Animal Research Laboratory. Progress 
report, 1974—1977. 

Studies on mammalian genetics and reproduction included: 
effects of fission neutrons and x-rays on the mouse embryo; radiation 
dosimetry in the developing pig fetus; effects of continuous prenatal 
gamma radiation on the pig and rat; and late effects of Co gamma 
radiation on the bovine oocyte as reflected by oocyte survival, 
follicular development, and reproductive performance. Studies on 
mammalian cytogenetics included: effects of gamma radiation on the 
stem and differentiating spermatogonia of the rat; sister chromatid 
exchanges in large animal leukocytes; chromosome aberrations in 
swine leukocytes induced by half-body and whole-body irradiation; 
and peripheral blood cell damage and recovery in chronically irradi- 
ated swine. Studies on late somatic effects included: late effects of 
whole-body gamma radiation on hemograms of female cattle; effects 
of gamma radiation on lifespan and disease in cattle; and late somatic 
effects of whole-body gamma radiation on burros. (HLW) 


5312 Cooperation of nonsyngeneic tolerant lymphocytes: genetic 
restriction. Marusic, M.; Goodman, J.W.; Shinpock, S.G. (Oak 
Ridge National Lab., TN). Cell. Immunol. 33: No. 1, 72-80(Sep 
1977). 

) We have used a previously devised in vivo experimental 
model to investigate the ability of mouse thymus-dependent (T) and 
bone marrow-derived (B) lymphocytes to cooperate in immune 
(humoral) rejection of rat Yoshida ascites sarcoma (YAS). Because 
of conflicting reports in the literature concerning the effectiveness of 
T—B cooperation across major histocompatibility complex (MHC) 
barriers, we explored the interaction of T and B lymphocytes from 
mutually tolerant animals. Tolerance was achieved by establishing 
radiation chimeras of B6 — B6D2F; and D2 — B6D2F; constitu- 
tions. Chimeras’ erythrocytes and spleen cells were shown by serolo- 
gical analysis to be the donor type. When the chimera was to serve 
as the tumor host or B-cell source, it was thymectomized prior to 
irradiation and reconstitution (TIR). Tolerance was evaluated by 
noting the inability of chimeric spleen cells to effect graft-versus- 
host damage upon injection into TIR host-type mice and the mar- 
kedly reduced anti-host-type reactivity in short-term [*H]thymidine- 
uptake tests. Successful cooperation, manifested by YAS rejection, 
was seen whenever donor T and host B lymphocytes were syngen- 
eic. Parental (P) T cells enabled F; TIR mice to reject YAS, but the 
reciprocal was not true: F; donor T cells did not cooperate with B 
cells in parental TIR mice. However, when the host B lymphocytes 
were tolerant P cells, i.e., in a P — F; TIR chimera, injected F; T 
lymphocytes did cooperate successfully. The final test of allogeneic 
T and B cells gave the clear-cut negative answer that, even when 
tolerant mice are used as sources of lymphocytes, cooperation does 
not occur. These results therefore confirm that T and B lymphocytes 
must at least share one MHC haplotype in order to cooperate. 


INVERTEBRATES 


5313 Radiation-induced inhibition of eclosion in the tobacco 
hornworm, Manduca sexta. Ely, M.J. Jr.; Jungreis, A.M. (Univ. of 
Tennessee, Knoxville). Biol. Bull; 152: No. 2, 169-181(Apr 1977). 

Control of eclosion in Manduca sexta (laboratory reared at 23 
to 25°C on 18L:6D) was investigated by utilizing the EDso (x-ray 
exposure required to prevent eclosion in 50 percent of the irradiated 
animals) throughout pupal-adult development as a measure of radi- 
ation sensitivity. An initial period (day 0 to 6) of nearly constant 
radiosensitivity (EDso range: 13.0 to 14.4 kr) was followed by a brief 
period of increased radiosensitivity between day 6.5 to 7.75 
(EDso:8.23 kr). Thereafter, a pronounced decrease in radiosensitivity 
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was noted through the day of eclosion (day 8: EDso = 19 kr; day 22: 
EDso = 75 kr). The association between hemolymph ecdysone 
levels and maximum radiosensitivity observed on day 7 was studied. 
Animals administered B-ecdysone on days 1, 4, and 12, and irradiat- 
ed a* various times post-injection, exhibited significant increases in 
radiosensitivity. Thus, radiosensitivity exhibited by Manduca sexta 
on days 0 to 7 is in part dependent upon the titer of ecdysone in 
hemolymph. The role of the brain as a radiosensitive region was 
investigated in day 10 animals by selectively transplanting EDyoo- 
irradiated and nonirradiated brains into EDyoo-irradiated and nonir- 
radiated animals. The presence of a radiosensitive component in 
addition to the brain is proposed since the radiation-induced inhibi- 
tion of eclosion could not be completely explained in terms of brain 
damage alone. Selective shielding of day 10 animals x-irradiated at 
an EDhjoo level demonstrated the absence of radiosensitive regions in 
the abdomen and their presence in both the head and thorax. 


5314 Pattern specification in the insect embryo. Sander, K. 
(Univ., Freiburg i. B.). Ciba Found. Symp.; No. 29, 241-263(1975). 

Specification of developmental pathways by specific deter- 
mining substances prelocalized in the egg cytoplasm is discussed 
using the so-called germ cell determinants as an example. Some 
theoretical considerations speak against the assumption that in in- 
sects the various elements of the basic body plan are specified by a 
prelocalized mosaic of specific determinants. Experimental evidence 
also points towards a largely epigenetic mode of pattern specifica- 
tion. The process of axial pattern specification can be altered drasti- 
cally by experiment: in some insects, tail ends may be formed in 
place of head parts and identical sequences of body segments may be 
specified two or even three times along the longitudinal egg axis. 
The experimental results indicate that polarity and regional charac- 
ter of pattern elements formed are specified by one and the same 
influence, and that this influence can be shifted to or simulated in 
various other egg regions by transposition or elimination of egg 
components, or by uv irradiation. Evidence obtained from several 
types of experiment in the chironomid midge Smittia points towards 
a key role for local metabolism or energy charge in determination of 
cell polarity and in pattern spcification. A model for embryonic 
pattern specification involving differential reaction of cells to a 
system of longitudinal gradients, which was proposed in 1960, can in 
principle formally account for all results described. Some striking 
coincidences of model and experimental results with Wolpert’s con- 
cept of positional information are noted. Finally it is pointed out that 
universality of mechanisms for pattern specification is much more 
likely with respect to formal principles than at the level of their 
physiological realization. 
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5315 (PB—259624) Uranium in dental porcelain. Technical 
report. Thompson, D.L. (Bureau of Radiological Health, Rockville, 
Md. (USA)). Sep 1976. 4lp. (DHEW/PUBL/FDA—76/8061). 
NTIS, PC A03/MF AOl1. 

The radiological health aspects of the use of uranium in dental 
porcelain are presented. The concentration of uranium is reported 
for 18 sets of porcelain teeth and 23 samples of porcelain powder. 
Particle emission rates were obtained for uranium and for the potas- 
sium-40 also present in the teeth. These data are used to calculate the 
annual doses to the individuals who wear porcelain prostheses and to 
persons who are occupationally exposed to the teeth and powders. 
Dose modifying factors are discussed for both alpha and beta parti- 
cle exposures. Recommendations are presented regarding substitu- 
tion of nonradioactive agents and interim guidelines on the maximum 
permissible concentration of uranium in dental porcelain. 


5316 (UCID—17000) AERIN: a computational version of the 
ICRP lung model. Powell, T.J.; Myers, D.S.; Parlagreco, J.R.; 
Haggin, G.L. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 2 Aug 1976. Contract W-7405-ENG-48. 82p. Dep. 
NTIS, PC A05/MF AO1. 

he computer program AERIN is a computational version of 
the model for the behavior of inhaled radionuclides developed by 
the International Commission on Radiological Protection (ICRP) 
Task Group on Lung Dynamics. To this end, the program will 
compute and plot the burden of radioactivity versus time in various 
portions of the lung and lymph nodes that result from chronic or 
acute inhalation of a radionuclide. In addition to describing the basic 
ICRP lung model, the program has been extended to compute the 
burden of inhaled plutonium deposited in the liver and bones that has 
been transported there via the lungs or lymph nodes and the rate of 
plutonium excretion via the urine and feces. Finally, the program 
will compute the average radiation dose delivered to each organ by 
the inhaled radionuclide. 
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5317 (LF—56, pp 229-237) Toxicity of inhaled ***PuO. in 
beagle dogs. A. Monodisperse 1.5 um *°*PuOQ2. B. Monodisperse 3.0 
pm *%PyuO. particles, III. Lustgarten, C.S.; Mewhinney, J.A.; 
Hobbs, C.H.; Halliwell, W.H.; Jones, R.K.; Mauderly, J.L.; McClel- 
lan, R.O.; Mo, T.; Pickrell, J.A. Dec 1976. 

In Inhalation Toxicology Research Institute annual report, 
October 1, 1975—September 30, 1976. 

To obtain essential information on the importance of the 
homogeneity or non-homogeneity of the radiation dose to lung (the 
hot particle question), Beagle dogs have been exposed to monodis- 
perse aerosols (sigma/sub g/ < 1.2) of ***PuQOz of either 1.5 ym or 
3.0 um aerodynamic diameter (AD). By using monodisperse parti- 
cles of these two sizes, the average dose to lung is held constant for a 
given initial lung burden, but the local alpha dose around the two 
sizes of particles varies by a factor of about ten. All exposures have 
been completed with 72 days exposed to each of the two particle 
sizes of *°*PuOz (total of 144 dogs) resulting in graded initia! lung 
burdens which range from .005 to 2.2 wCi/kg of body weight. 
Twenty-four dogs exposed to the diluent aerosol are serving as 
controls. The animals will be studied over their total life span. Two 
exposed dogs have died from pulmonary injury: Dog 710C (with an 
initial lung burden of 2.0 wCi/kg) died at 631 days after inhalation of 
3.0 um AD aerosol. The cause of death was radiation pneumonitis 
and pulmonary fibrosis, Dog 746B (with an initial lung burden of 1.3 
pCi/kg) died at 791 days after inhalation of 1.5 wm AD aerosol. 
Death was attributed to intrapulmonic hemorrhage resulting from a 
degenerative vasculitis. One control dog (721A) was euthanized at 
820 days after exposure due to a meningitis and encephalomalacia 
that caused a severe central nervous system disorder that made the 
dog difficult to handle.A leukopenia in exposed dogs to date has 
occurred earlier and to a greater degree in dogs exposed to 3.0 pm 
AD particles than in dogs that recevied 1.5 um AD particles. dne 
hundred forty-two exposed and 23 control dogs are surviving at 175 
to 1024 days after exposure. 


5318 (LF—S56, pp 238-244) Toxicity of inhaled polydisperse or 
monodisperse aerosols of *°*PuQ. in Syrian hamsters, IV. Mewhin- 
ney, J.A.; Hobbs, C.H.; McClellan, R.O. Dec 1976. 

In Inhalation Toxicology Research Institute annual report, 
October 1, 1975—September 30, 1976. 

Syrian hamsters received inhalation exposure to a polydis- 
perse or to one of three sizes of monodisperse aerosols of 75*PuO2 to 
achieve graded levels of initial lung burden. Some animals were 
sacrificed serially to determine radiation dose patterns; the remainder 
were maintained for life span observation to determine dose-response 
relationships. Lung retention and tissue distribution data through 500 
days after inhalation exposure indicate that no simple relationship 
exists between aerosol particle size and lung retention or tissue 
distribution. Mortality data show that life shortening is present only 
in groups of animals receiving initial lung burdens of greater than 
100 nCi. Radiation pneumonitis and pulmonary fibrosis have been 
the major pathological findings observed in the groups of animals 
displaying life shortening. No pulmonary neoplasms have been ob- 
served to date. Histopathological analyses are continuing. 


5319 (LF—56, pp 245-250) Toxicity of inhaled **°PuO. in 
immature, young adult and aged Syrian hamsters. IV. Hobbs, C.H.; 
Mewhinney, J.A.; McClellan, R.O.; Mo, T. Dec 1976. 

In Inhalation Toxicology Research Institute annual report, 
October 1, 1975—September 30, 1976. 

Human populations that might be exposed in the event of a 
catastrophic nuclear accident would include individuals with widely 
differing ages. To obtain better information in the possible effects of 
age on observed dose-response relationships for inhaled 7°*PuQ2, 
groups of Syrian hamsters were exposed via inhalation at either 28 
(immature), 84 (young adults) or 340 (aged) days of age to polydis- 
perse aerosols of ***PuOQ:. The graded levels of initial lung burden 
were 240, 60, 15, 3.8, 0.95, 0.25 and 0.029 nCi for the immature and 
young adult animals and 240, 60, and 3.8 nCi for the aged animals. 
Additional animals were included in the 60 nCi initial lung burden 
level for serial sacrifice to determine the radiation dose pattern. All 
other animals were maintained for life span observation. Lung reten- 
tion determined for each age group varied in the fraction of the 
initial burden undergoing rapid initial clearance; 63% cleared with a 
half-time of 1.2 days for the immature group and 22% cleared with a 
half-time of 2 days for the young adult group. No separate initial 
phase of clearance was evident for the aged animals. For all age 
groups, less than 1% of the sacrifice body burden was found in all 
tissues other than lung. Mortality data analysis indicated significant 
life shortening only in animals which received the highest level 
initial lung burden. These early deaths were related to radiation 
pneumonitis and pulmonary fibrosis. No pulmonary neoplasms have 
been observed to date. 


5320 (LF—56, pp 251-258) Toxicity of inhaled polydisperse or 
monodisperse aerosols of **‘AmOz2 in Syrian hamsters. III. Mewhin- 
ney, J.A.; Hobbs, C.H.; Mo, T. Dec 1976. 
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In Inhalation Toxicology Research Institute annual report, 
October 1, 1975—September 30, 1976. 

To obtain a better understanding of dose-response relation- 
ships for inhaled **' Am, Syrian hamsters were exposed by inhalation 
to monodisperse or polydisperse aerosols of 7**AmO:. The animals 
were exposed to achieve graded initial lung burdens of 240, 60, 15, 
3.8, 0.95, 0.24 and 0.029 nCi **'Am for the polydisperse aerosol and 
240, 60, 15 and 3.8 nCi **'Am for each of the three sizes of 
monodisperse used (0.8, 1.3 zm AD). In addition to animals exposed 
for life span observations, other animals were exposed at the same 
time for serial sacrifice to study patterns of radiaton dose. All 
animals have now died and preliminary data are available on er 
liver, and skeleton retention through 500 days after exposure. Signifi- 
cant life span shortening was observed in groups of animals receiv- 
ing initial lung burdens of greater than 110 nCi **‘Am for the 
polydisperse aerosol. Histopathologic examination of tissues taken at 
necropsy is continuing. No pulmonary neoplasms have been ob- 
served to date. 


5321 (LF—56, pp 259-262) Toxicity of inhaled polydisperse 
aerosol of *°°Pu(NO;); in Syrian hamsters. If. Mewhinney, J.A.; 
Hobbs, C.H. Dec 1976. 

In Inhalation Toxicology Research Institute annual report, 
October 1, 1975—September 30, 1976. 

Syrian hamsters were exposed via inhalation to polydisperse 
aerosols of 7**Pu(NOs), to define dose-response relationships. Ani- 
mals were exposed in groups to achieve graded levels of initial lung 
burdens of 240, 60, 15, 3.8, 0.95, 0.24 and 0.029 nCi ***Pu. The 
aerosols had measured activity median aerodynamic diameters of 1.4 
pm and a geometric standard deviation of 1.6. Animals were main- 
tained both for serial sacrifice to determine radiation dose pattern 
and for life span observation to determine radiation dose-response 
relationships. Lung, liver and skeletal retention of ***Pu has been 
measured in the groups of animals and radiation dose to these tissues 
calculated. With only 10 animals remaining alive, excess mortality 
has been observed only in the highest level of initial lung burden 
group. Histopathologic observations are continuing on tissue samples 
obtained at necropsy. 


5322 (LF—56, pp 263-268) Occurrence and lobar distribution 
of lung cancer in Syrian hamsters induced by intratracheal administra- 
tion of ?'°Po (preliminary report). Halliwell, W.H.; Mewhinney, J.A.; 
Hobbs, C.H.; Slauson, D.O. Dec 1976. 

In Inhalation Toxicology Research Institute annual report, 
October 1, 1975—September 30, 1976. 

Polonium-210 (*'°Po) was adsorbed onto hematite carrier 
particles and administered by 15 weekly intratracheal instillations to 
Syrian hamsters (SCH : SYR). The animals were divided into four 
groups: Group 1|-Hematite only; Group 2-50 nCi ?'°Po/instillation 
(sacrifice study); Groups 3-10 nCi ?'°Po/instillation (longevity 
study); Group 4-50 nCi *'°Po/instillation (longevity study). In the 50 
nCi 7!°Po/instillation (sacrifice study) consisting of 32 animals, all 
are dead and three tumors of the lung were recognized at gross 
examination. All three of these tumors were centrally located in the 
hilar region of the lung. In the 10 nCi ?'°Po/instillation (longevity 
study) consisting of 50 animals, 29 remain alive and 21 are dead. Six 
of the 21 animals had grossly recognizable tumors of the lung. 
Twenty-one tumors were recorded in these six animals with the 
greatest number, 10/21, in the left diaphragmatic region. The major- 
ity of these tumors 17/21 were centrally located. In the 50 nCi 
21°Po/instillation (longevity study) consisting of 53 animals, 14 
remain alive and 39 are dead. Seventeen of the 39 animals had 
grossly recognizable tumors of the lung. Fifty-six tumors were 
recorded in these animals; the greatest number were in the left 
diaphragmatic region, 21/56, and there was approximately equal 
distribution of tumors in the central (27) versus peripheral (29) 
location. These experiments indicate Syrian hamsters are susceptible 
to tumor induction by intratracheal instillation of ?°Po. The tumors 
produced were combined epidermoid and adenocarcinomas that 
originated in the bronchiolar and alveolar eipthelium in the central 
regions of the lung lobes. 


5323 (LF—56, pp 269-275) Biological effects of °*PuO. inha- 

lation in the Rhesus monkey. Brooks, A.L.; LaBauve, R.J.; Redman, 

H.C.; Senta. J.L.; Halliwell, W.H.; McClellan, R.O. Dec 1976. 
at 


In Inhalation Toxicology Research Institute annual report, 
October 1, 1975—September 30, 1976. 
hesus monkeys were exposed to polydisperse, high-fired 
239PuO, aerosols and have been studied for 3 yr to determine the 
biological effects associated with this inhalation exposure. Initial 
lung burdens in 16 monkeys exposed to aerosols of ***PuO2 ranged 
from 7 to 1800 nCi. Two monkeys are serving as controls. The 
inhaled **° PuO, was retained with a long effective half-life in the 
lung with some translocation from the lung to the pulmonary lymph 
nodes. In animals exposed to high levels of #*PuOs, there was a 
depression in the number of lymphocytes in the peripheral blood. 
However, blood lymphocytes cultured at time periods up to 30 mo 
after inhalation showed no increase in chromosome aberration fre- 
quency. An animal with an estimated initial lung burden of 1000 nCi 
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showed marked alterations in respiratory function. Only slight respi- 
ratory changes were detected in the other animals evaluated. To 
date, three monkeys have died, two of radiation pneumonitis and the 
third of gastric torsion. Comparing these data from Rhesus monkeys 
with those obtained from baboons and Beagle dogs indicate that 
Rhesus monkeys are similar to dogs in their early radiation response. 


5324 (LF—56, pp 278-282) Biological effects of repeated inha- 
lation exposure of beagle dogs to aerosols of '**Ce in fused aluminosi- 
licate particles. III. Boecker, B.B.; Hahn, F.F.; Lustgarten, C.S.; 
Mauderly, J.L.; McClellan, R.O. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

This experiment is being conducted to study the behavior and 
long-term biological effects in Beagle dogs of '**Ce inhaled in fused 
aluminosilicate particles in repeated inhalation exposures for com- 
parison with similar data from dogs that were exposed only once to a 
similar aerosol. Four groups of nine dogs each were exposed once 
every 8 wk for 2 yr (13 exposures) to achieve specified exposure 
goals. These goals were: to increase the lung burden by 2.5 pCi 

“*Ce/kg body weight with each exposure in the first group; to 
reestablish lung burdens of 9 or 4.5 wCi '*Ce/kg body weight in the 
second and third groups, respectively, and to expose controls (fourth 
group) to fused aluminosilicate particles containing stable cerium. 
With these exposure sequences, the '*Ce-exposed dogs received 
increasing or relatively constant beta radiation dose rates in contrast 
to the steadily decreasing dose rate seen after a single inhalation 
exposure. Exposures in the first and second groups were planned to 
yield a cumulative absorbed dose to lung of approximately equal to 
35,000 rads and those in the third group approximately equal to 
17,000 rads within 2 yr after the first exposure. Singly exposed dogs 
that had died with pulmonary tumors when this experiment was 
initiated had cumulative doses to death of 29,000 to 61,000 rads. All 
13 exposures have been completed. One dog in the 4.5 wCi '*Ce/kg 
body weight group died at 771 days after first exposure with 
emaciation, adrenal cortical degeneration and bone marrow aplasia. 
One control dog died accidentally during anesthesia. The remaining 
34 dogs appear to be in good physical condition except for a 
persistent lymphopenia at approximately equal to 3 yr after first 
exposure. They will be maintained for life span observations. 


5325 (LF—S56, pp 283-287) Repeated inhalation exposure of 
mice to '**CeQ>: retention and dosimetry. IV. Lundgren, D.L.; Hahn, 
F.F.; McClellan, R.O. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

Mice have been exposed repeatedly at approximately 60-day 
intervals for 1 yr beginning when the mice were 70 days of age to 
reestablish desired lung burdens of either 0.2, 1.0 or 4.5 wCi ™*Ce. 
Control mice were exposed once when either 70, 260, or 450 days of 
age to achieve desired lung burdens of 0.2, 1.0 or 4.5 wCi **Ce. The 
distribution of '**Ce in mouse lung, liver, and carcass as the percent- 
age of the body burden at death was somewhat similar in all groups 
of mice except in the mice exposed once when 70 days of age. The 
percentage of the body burden in the liver tended to increase with 
time in the mice exposed when 70 days of age, in contrast with a 
tendency for the percentage in the liver to decrease with time after 
exposure in mice in all other groups. After repeated inhalation 
exposure to '*CeQO:, '**Ce was not cleared as rapidly from the lung, 
liver and carcass of mice repeatedly exposed to '**CeQ, as it was in 
mice exposed once at different ages. Repeated inhalation exposure of 
mice to '*CeQO. resulted in a beta radiation dose rate somewhat 
similar to that in Beagle dogs exposed to '*Ce in fused aluminosili- 
cate particles when compared on a pCi initial lung burden per kg 
body weight basis. The dose rate to the lungs varied by a factor of 6 
to 3 during the course of the repeated exposures. 


5326 (LF—56, pp 288-291) Repeated inhalation exposure of 
mice to '*CeO.: lung tumors. V. Hahn, F.F.; Lundgren, D.L.; 
McClellan, R.O. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

Three groups of C57BL/6J female mice were repeatedly 
exposed by inhalation to aerosols of '**CeQOy2 at 60-day intervals to 
reestablish lung burdens of either 0.2, 1.0 or 4.5 wCi. These repeated 
exposures simulated the longer effective lung retention of '*Ce 
which has been observed in Beagle dogs that inhaled '“*Ce fused 
aluminosilicate particles. While the radiation dose rate to the lung in 
the mice fluctuated because of the repeated exposures, in general it 
simulated the dose rate to lungs of Beagle dogs exposed once to 
4Ce in fused aluminosilicate particles. These repeatedly exposed 
mice developed malignant pulmonary neoplasms whereas singly- 
exposed mice had not. These neoplasms were primarily adenocarcin- 
omas but there were two hemangiosarcomas and one fibrosarcoma 
observed. These data show that tumors can be induced in C57BL/6J 
mice by inhalation of '**Ce and that they may be dependent on dose 
rate rather than cumulative dose. The tumor incidence, survival of 
mice and types of tumors observed are discussed. 
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5327 (LF—56, pp 292-296) Repeated inhalation exposure of 
Syrian hamsters to '“*CeO,. II. Lundgren, D.L.; Hahn, F.F.; Mc- 
Clellan, R.O. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

Syrian hamsters have been repeatedly exposed by inhalation 
to aerosols of '**CeO:, to reestablish lung burdens of either 0.4, 2.0 or 
10 wCi '*Ce at approximately 60-day intervals for one year. Control 
animals were either repeatedly exposed to stable CeO2 or exposed 
once to '*CeQO, to achieve lung burdens of approximately 0.4, 2.0 or 
10 pCi when either 84, 290 or 360 days of age. Other control 
hamsters were exposed once to stable CeO2 when either 84, 290 or 
360 days of age. Reestablishment of the lung burden at approximate- 
ly 10 Ci significantly decreased the survival rate, whereas reestab- 
lishment of the lung burden at 0.4 or 2.0 Ci appears to have had no 
effect on the survival rate. There is not sufficient survival data 
available, as yet, to determine the effect of age on the biological 
effects of inhaled '**CeO2. One pulmonary adenocarcinoma has been 
observed in a Syrian hamster that died 496 days after the initial 
inhalation exposure to '**CeO2. This Syrian hamster had lung bur- 
dens of 8.9, 9.3, 7.9, 7.3, 7.7 and 6.2 wCi of '*Ce after six repeated 
exposures and its lungs had absorbed a dose of approximately 48,000 
rads to the day of death. 


5328 (LF—56, pp 297-300) Biological effects of repeated inha- 
lation exposure of Syrian hamsters and mice to polydisperse aerosols 
of 7°°PuOQ,. II. Lundgren, D.L.; McClellan, R.O. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

A biological effects study has been initiated in which Syrian 
hamsters have been repeatedly exposed by inhalation to '°Yb- 
labeled *5°PuO, to reestablish lung burdens of 2, 10 or 50 nCi of 
239Pu at 60-day intervals. Control Syrian hamsters have been either 
nonexposed, or exposed once or repeatedly exposed to stable Yb2Os 
or '®Yb,.O; to achieve an initial lung burden of 50 nCi ‘Yb. 
Additional Syrian hamsters have been exposed once to '®* Yb-labeled 
239PuO, to achieve initial lung burdens of 2, 10 or 50 nCi of 7°*Pu. 
All scheduled exposures have been completed. Preliminary observa- 
tions indicate the cumulative percent survival has been shortened 
only in the Syrian hamsters repeatedly exposed to reestablish lung 
burdens at 50 nCi. There has been no evidence of pulmonary tumors 
in animals that have died through 460 days after initiation of the 
study. A similar study has been initiated in mice. 


5329 (LF—S56, pp 351-355) Pulmonary collagen metabolism in 
irradiated hamsters and those treated with corticosteroids. Pickrell, 
J.A.; Straus, F.C.; Halliwell, W.H.; Jones, R.K. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—-September 30, 1976. 

Syrian hamsters were exposed to ® Y in fused aluminosilicate 
particles to produce pulmonary fibrosis. Irradiated hamsters and 
contols were treated with Depomedrol, arresting the developing 
fibrosis. All hamsters receiving steroid showed a reduced incorpora- 
tion of '*C-proline into noncollagen protein during the 3-19 wk 
period after exposure. Collagen synthesis relative to noncollagen 
protein synthesis was decreased five-fold in these animals at early 
times after exposure and during high steroid dosage, but had re- 
turned to control levels after considerable time at lower steroid 
dosage. Collagen synthesis in irradiated animals not receiving ster- 
oids was elevated during the same time period and collagen synthesis 
in irradiated hamsters treated with steroid was intermediate between 
that in radiation animals and in control or steroid animals. Collagen 
breakdown was elevated to the same level as in irradiated animals, 
and collagen content was normal and well below that of irradiated 
animals. These and previous data indicate that steroid treatment 
delays development of pulmonary fibrosis in animals irradiated with 
fibrogenic doses of *Y in fused aluminosilicate particles. Experi- 
ments incubating BAPN or Depomedrol with L-929 or WI-38 
fibroblasts in vitro were performed to note any effect of these agents 
upon fibroblast proliferation, cellular collagen processing or collagen 
synthesis. Steroids frequently reduced fibroblast proliferation and 
altered cellular collagen processings to reflect an increased propor- 
tion of collagen breakdown products. These changes reflect the 
importance of fibroblast proliferation in developing pulmonary fibro- 
sis. 


5330 (LF—S56, pp 356-359) Pulmonary collagen metabolism in 
irradiated hamsters and those treated with beta-aminoproprionitrile 
(BAPN) and others undergoing repeated bronchopulmonary saline 
lavage. Pickrell, J.A.; Halliwell, W.H.; Bryant, P.L.; Straus, F.C. 
Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

Syrian hamsters were exposed to ®Y in fused aluminosilicate 
particles which produced pulmonary fibrosis. Two treatments were 
selected to manipulate this response: continuous treatment with B- 
aminoproprionitrile (BAPN) and bimonthly bronchopulmonary 
saline lavage. Neither agent affected the development of pulmonary 
fibrosis observed at necropsy. BAPN did not affect noncollagen 
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protein incorporation of proline but reduced collagen synthesis 
relative to it. Increased collagen breakdown failed to reduce colla- 
gen content because of the long half-life of pulmonary collagen. 
BAPN changed collagen metabolism minimally in irradiated ham- 
sters. Incorporation of '*C-proline into noncollagenous protein and 
breakdown of collagen were similar in animals receiving both BAPN 
and irradiation and in animals receiving only irradiation. Animals 
exposed to BAPN and radiation had slightly less collagen synthesis 
than animals exposed to radiation only, however, pulmonary fibrosis 
as indicated by collagen content was not reduced. Bronchopulmon- 
ary lavage was equally ineffective. At 12 wk, collagen content in 
animals that were irradiated and lavaged was increased relative to 
either the lavaged or control animals and fibrosis was present. 


5331 (LF—S6, pp 360-362) Pulmonary injury mechanisms re- 
vealed by cytologic analyses of bronchopulmonary lavage. Pickrell, 
J.A.; Halliwell, W.H.; Jones, R.K. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

Differential counts were performed on lung cells obtained by 
antemortem or postmortem bronchopulmonary lavage from Syrian 
hamsters which had received fibrogenic doses of ®Y in fused 
aluminosilicate particles or ***PuO2 and treated with Depomedrol, 
B-aminopropronitrile (BAPN), or repeated lavage. Pulmonary 
damage from *Y in fused aluminosilicate particles leads to early 
increase in polymorphonuclear leukocytes (PMNs) which subse- 
quently return to normal followed by a more chronically developing 
lymphocytosis in lavage fluid. A similar PMN change is present in 
animals exposed to ***PuQ». None of the therapeutic manipulations 
alter the PMN response in animals exposed to *’Y in fused alumino- 
silicate particles. BAPN and repeated bimonthly lavage fail to alter 
the trend toward chronically developing lymphocytosis. The finding 
that Depomedrol eliminated this response may be related to its 
ability to delay the onset of pulmonary fibrosis induced by *Y in 
fused aluminosilicate particles. 


5332 (LF—S56, pp 376-379) Effect of immunosuppression on the 
development of radiation-induced pulmonary disease in Syrian ham- 
sters. Benjamin, S.A.; Jaramillo, R.L.; Ferris, A.C. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

Syrian hamsters were immunosuppressed and exposed by 
inhalation to *Y in fused aluminosilicate particles to evaluate the 
role of the immune system in the pathogenesis of radiation-induced 
lung disease (RILD). Thymectomized and normal animals were 
exposed to *Y or stable Y in fused aluminosilicate particles, tested 
for both humoral and cell-mediated immunological responses, and 
evaluated for the presence and degree of radiation pneumonitis and 
pulmonary vasculitis. Thymectomized animals, both irradiated and 
nonirradiated, showed a partial degree of immunosuppression. The 
thymectomized-irradiated animals showed a more severe degree of 
RILD than did animals with full immune competence. These find- 
ings were in conflict with the original hypothesis that immuno- 
suppression would alleviate certain elements of RILD. 


5333 (LF—S56, pp 385-388) Effect of alpha irradiation of the 
lungs from inhaled **°PuQ. on the immunity of mice to Listeria 
monocytogenes. Wogenrich, F.J.; Lundgren, D.L. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

The pulmonary clearance of inhaled Listeria monocytogenes 
from the lungs of nonimmunized and immunized mice was observed 
3 to 4 or 26 wks after prior exposure to *°*PuO, to achieve initial 
lung burdens of 2.6, 5.0 and 11.9 nanocuries (nCi). Mice from 
*39PuO» and sham-exposed groups were immunized against L. mon- 
ocytogenes and 1 wk later challenged via the respiratory route. 
Pulmonary clearance was suppressed in mice with an 11.9 nCi initial 
lung burden of *°°Pu 26 wk after 7*°PuOz2 inhalation but not in the 
mice with initial lung burdens of 2.6 and 5.0 nCi at 4 to 5 or 27 wk 
after *°°PuO» exposure. Mice with a mean initial lung burden of 11.9 
nCi of *°Pu, which were immunized against L. monocytogenes 26 
wk after 7°°PuO, inhalation, had a decreased survival after respira- 
tory challenge with L. monocytogenes when compared to immu- 
nized control animals. Body weight gain and hematological differ- 
ences did not correlate with suppressed pulmonary clearance or 
decreased survival. Pulmonary lavage studies indicated that fewer 
alveolar macrophages were recoverable from mice with a mean 
initial lung burden of 11.9 nCi of *°Pu 26 wk after 7°®PuOQ. 
inhalation. It was concluded that an initial lung burden of 11.9 nCi of 
*8°Pu which delivered approximately 700 rads of alpha radiation to 
the lungs of mice resulted in decreased pulmonary clearance and 
decreased survival of mice which had been immunized against L. 
monocytogenes. 


5334 (LF—56, pp 394-398) Techniques for determining tur- 
nover and cell type distribution in normal Chinese hamster lung. 
Hackett, N.R.; Brooks, A.L.; Bice, D.E. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 
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Techniques are outlined for determining the labeling index of 
various cell types in the Chinese hamster lung. Labeling indices in 
unstimulated adult lung are very low. Multiple injections of ‘*C- 
thymidine do not label DNA of lung sufficiently to permit a label 
disappearance study unless hamsters are injected prior to the fifth 
day of life. The number of type II cells and alveolar macrophages in 
the lung cell population doubles as infants mature into adults. 


5335 (LF—56, pp 399-403) Distribution, retention and cytoge- 
netic effects of *°°Pu citrate in the testes of the Chinese hamster. 
Brooks, A.L.; Diel, J.H.; McClellan, R.O. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

The distribution and retention of ***Pu citrate was measured 
in the Chinese hamster and used to determine the average concentra- 
tion of **°Pu in the testes. Autoradiographs were studied to deter- 
mine the local concentration and microdistribution of *°°Pu in the 
testes. Morphometric measurements were made in hamsters, mouse 
and human testes which were combined with retention and autora- 
diographic data to calculate the local dose to the genetically impor- 
tant spermatogonia for each species. This dose was related to the 
observed chromosome aberrations in the mitotic cells of the testes. 
For hamsters and mice, the dose to the spermatogonia was higher 
than the average dose to the testes. However, because of the large 
amount of interstitial tissue in humans, no dose enhancement factor 
for spermatogonia could be demonstrated even when 90% of the 
activity was uniformly distributed in the interstitial region of the 
testes. At levels of *°*Pu activity which produced marked somatic 
effects, such as life shortening and high incidences of liver and bone 
cancer, there was no significant increase in the mitotic chromosome 
aberration frequency in testes. Extrapolation of potential human 
genetic hazards using rodent data is impossible without considering 
the microanatomy of the testes. 


5336 (LF—56, pp 404-407) Gamma camera imaging studies of 
regional radiation-induced injury. Wolff, R.K.; Mauderly, J.L.; Mug- 
—— B.A. Dec 1976. 

n Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

A preliminary study is reported on the use of nuclear medi- 
cine techniques to determine regional lung function following radi- 
ation-induced injury. Ventilation-perfusion scans were performed on 
three dogs: one control and two dogs which had received inhalation 
exposures to '*Ce in fused aluminosilicate particles. Ventilation and 
perfusion were both altered on a regional basis in the exposed 
animals. Mismatches in ventilation-perfusion were noted. A tumor 
scan was performed in one of the exposed dogs which showed a 
nasal tumor but no lung involvement. 


5337 (LF—56, pp 411-415) Deadspace breathing as a screening 
test for early lung damage. Mauderly, J.L.; Muggenburg, B.A.; Hahn, 
F.F. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

Breathing through added external deadspace (V/sub Dext/) 
was found to increase the tidal volume of normal dogs in order to 
achieve alveolar ventilation adequate for gas exchange. Addition of 
V/sub Dext/ did not alter alveolar-arterial gas gradients or cardio- 
vascular function. Respiratory patterns during V/sub Dext/ breath- 
ing were compared with variables measured during treadmill exer- 
cise to investigate deadspace breathing as an indicator of early lung 
dysfunction caused by radiation pneumonitis in dogs. Dogs were 
evaluated clinically, radiographically and by pulmonary function 
tests at rest before and after inhaling '**Ce in fused aluminosilicate 
particles. By 4 mo after inhalation of 32 to 50 wCi/kg '*Ce, there 
were increases in respiratory frequency and minute volume during 
V/sub Dext/ breathing and in minute volume and the ventilatory 
equivalent for O2 while running. No other significant functional, 
radiographic or clinical changes were noted. The dogs were sacri- 
ficed and scattered foci of inflammation were found in their lungs. 
Deadspace testing detected early, subclinical lung alterations with a 
sensitivity and at a time identical to treadmill testing and did not 
require whole-body exercise or training. 


NUCLIDE KINETICS AND TOXICOLOGY 


MAN 
REFER ALSO TO CITATION(S) 5315 


5338 Decreased whole-body retention of *’Ca in juvenile diabet- 
ics. Sargent, T. III; Linfoot, J.; Stauffer, H. (Univ. of California, 
Berkeley). IRCS Med. Sci.: Libr. Compend.; 4: 58(1976). 

Calcium-47 was administered intravenously to patients with 
juvenile diabetes and to normal subjects. The whole-body retention 
of *7Ca did not vary over the wide range of calcium and protein 
intakes and ages of normal subjects. However, the diabetic patients 
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all lost *7Ca at a markedly higher rate. The results are consistent 
with the findings of the longer time required for new osteon forma- 
tion in diabetics and suggest that diabetics may have a decreased rate 
of bone mineralization. (HLW) 


ANIMALS 


REFER ALSO TO CITATION(S) 5176, 5177, 5183, 5257, 5280, 
5282, 5333, 5334, 5335, 5336, 5337, 5339 


5339 (BNWL—2100(Pt.2), pp 5.1-5.8) Nuclear fusion. May 
1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 2. Ecological sciences. 

Necessary information for defining the nature and magnitude 
of environmental effects was lacking during the preparation of the 
environmental analysis for the magnetic fusion energy program. 
PNL undertook a study of two major areas of potential environmen- 
tal impact. These are: the biological effects of tritium releases, and 
the biological effects of activation products and other chemical 
releases. Results are reported from studies on the effects of chronic 
exposure of early life stages of aquatic vertebrates and invertebrates 
to low level tritium irradiation. This includes: investigation of the 
permanence of injury to the immune response in yearling rainbow 
trout, Salmo gairdneri, sublethally exposed to tritium during em- 
bryogenesis, and investigation of the potential for uptake, release, 
and effects of tritium over the course of the life history of the crab, 
Pinnixa occidentalis. Additionally, literature reviews on the fate and 
effects of tritium, activation products, and other chemical releases to 
the environment have been completed. The objective was to disclose 
weaknesses in the information base for preparation of an environ- 
mental analysis for the magnetic fusion energy program. 


5340 (LF—56, pp 423-425) Removal of inhaled **' Am oxide of 
various particle sizes from beagle dogs by lung lavage and chelation 
treatment. Muggenburg, B.A.; Mewhinney, J.A.; Mo, T.; Felicetti, 
S.A. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

The removal of 7*1Am oxide aerosols of various particle sizes 
from the lung was studied in 24 Beagle dogs. There were four 
groups of dogs with six dogs per group and each group inhaled an 
aerosol of ***Am oxide of a different particle size or particle size 
distribution. The four aerosols had sizes of: 0.75 um AD, sigma/sub 
g/ 1.1; 1.5 wm AD, sigma/sub g/ 1.1; 3.0 um AD, sigma/sub g/ 1.1; 
or 1.5 um AMAD and sigma/sub g/ of 1.6. Three of the dogs in 
each group were treated with 10 lung lavages, the first lavage 
performed 2 days after exposure and the last lavage on day 49 after 
exposure. Each of these treated dogs was also given 100 mg 
diethylenetriaminepentaacetic acid (DTPA) intravenously daily for 4 
days after **‘Am exposure and twice per week thereafter to the end 
of the study. Daily excreta collections were made on each of the 
dogs until sacrifice at 64 days after exposure. The sacrifice body 
burden (SBB) was much lower for all of the treated dogs compared 
to the untreated dogs. The **'Am activity found in the recovered 
lavage fluid was two to four times greater than the sacrifice body 
burden. These results suggest that the treatment procedures were 
effective in reducing the lung and body burden of **4Am. 


5341 (LF—S56, pp 426-428) Comparison of in vivo and in vitro 
lavage of Syrian hamsters for removal of inhaled ‘*’Cs in fused 
aluminosilicate particles. Felicette, S.A. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

Syrian hamsters were subjected to a single lung lavage 17-22 
days after inhalation of a relatively insoluble aerosol of '°’Cs in 
fused aluminosilicate particles. Lung lavage was performed either in 
the living animal or after the lungs were removed from the thoracic 
cavity. In the latter case, various wash volumes and numbers of 
washes were used, and, in some animals, the vascular system of the 
lung was perfused with isotonic saline prior to lavage. Recovered 
fluid was analyzed for '*7Cs and cell numbers. Removal of activity 
decreased with vascular perfusion and with larger wash volumes, 
and increased with increased numbers of washes. A lung lavage of 
four washes of the excised lung removed a mean of 18% of the lung 
burden whereas a lavage of eight washes removed 38% and 16 
washes removed 52%. No correlation between number of macro- 
phages and activity removed could be established. 


5342 (LF—56, pp 431-433) Design of real-time operating 
system software. Stafford, D.L.; Hulbert, A.J. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

Design of real-time data collection and control systems is 
complicated by problems not found in common sequential program- 
ming projects. Timing and synchronization are critical; data collec- 
tion equipment is often completely foreign to mainframe program- 
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ming facilities; operating system response to real-time events may be 
far too slow or too cumbersome. The philosophy at the Inhalation 
Toxicology Research Institute (ITRI) is to allow the investigators to 
do as much of their own programming as possible. Inasmuch as 
programming is not their primary responsibility or area of training, it 
is unreasonable to assume that they are familiar with the subtleties 
involved. The problem, therefore, has been to develop a system 
whereby investigators are able, with minimal consultation, to write, 
modify and otherwise maintain their own data collection and control 
programs and to do so with a minimum of destructive interaction 
with other data collection and control tasks. 


5343 (LF—S56, pp 434-436) Design of scientific information 
storage and retrieval system. Thomas, D.G.; Hulbert, A.J. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

A scientific information storage and retrieval system (ISR) is 
being developed so that scientific investigators can manipulate large 
quantities of experimental data without the aid of a programmer. 
The ISR system will provide ready access to the ISR data base and a 
means for guaranteeing the integrity and quality of the data base. 


5344 (LF—56, pp 437-439) Implementation of a preliminary 
information storage and retrieval system. Babb, S.C.; Bayless, PJ. 
Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

An interactive storage and retrieval system has been designed 
for all users at the Inhalation Toxicology Research Institute (ITRI). 
The basic concepts incorporated in the system were simplicity of use 
and flexibility in the handling of data. Within the limits of a single 
line (132 characters) the user defines all the record items. The user 
can reorder the data, change the date, include data from other files, 
narrow the range of data to work with, compute new items from 
existing data, print reports on the data and list a basic statistical 
analysis on any item in the data file. 


5345 Diffusion of '**Xe through frog skins, toad bladders, and 
water boundary layers. Pollack, G.L. (Michigan State Univ., East 
Lansing). Biophys. J.; 19: No. 1, 49-62(Jul 1977). 

We have measured the total permeability coefficients P as a 
function of stirring frequency w for '*Xe through frog skins and 
toad bladders. The permeability coefficients for the frog skins and 
toad bladders proper are, respectively, P/sub m/ = (3.9 +- 0.8) x 
10°* cm/s and (7.4 +- 4.2) x 10°* cm/s. “Unstirred’” water layer 
thickness delta is determined concurrently, from the frequency de- 
pendence of P(w); the result for frog skin is delta = (0.060 +- 
0.016)/V w(rad/s) cm. The stirring frequency range is from w = 7.5 
rad/s (72 rpm) to 55 rad/s (530 rpm). The results support the 
conclusions that the principal barrier to Xe diffusion in these epithe- 
lia is inter- and intracellular water, and that the diffusion is passive 
and rapid. The experimental method may be straightforwardly 
adapted to the measurement of diffusion or counterdiffusion of any 
gamma-radioactive soluble or partly soluble solute through any flat 
membrane or through a solvent. We estimate the amount of total 
body-absorbed radioactivity due to environmental '** Xe to be 50 fCi 
for an ambient concentration of 2.6 pCi/m® of air. 


5346 Distribution and binding of '*7Pm in smooth muscle. 
Weiss, G.B.; Goodman, F.R. (Univ. of Texas, Dallas). pp 231-240 of 
In Proceedings of the 12th rare earth research conference. Vol. I. 
Lundin, C.E. (ed.). Denver; Univ. of Denver (1976). 

From 12. rare earth research conference; Vail, Colorado, 
United States of America (USA) (18 Jul 1976). 

See CONF-760706—P1. 

In order to ascertain whether trivalent rare earth ions such as 
lanthanum (La* ) penetrate the cell membrane under physiological 
conditions, the extracellular and cellular distribution of promethium 
(’7Pm), a carrier-free rare earth radioisotope, was examined in 
rabbit aortic smooth muscle. Uptake of '*7Pm was inhibited by La* 
and other rare earth ions (Nd**, Lu**) only when the '*7Pm:rare 
earth concentration ratio exceeded 1:10% However, equally high 
concentrations of Ca** had no effect on '*7Pm uptake. Efflux of 
447Pm was only transiently increased by 1.5 mM La, and exposure 
to 0.05 mM ethylene-diamine tetraacetic acid (EDTA) elicited an 
increased '*7Pm efflux with both transient and maintained compo- 
nents. The magnitude of the EDTA-induced increase in '*7 Pm efflux 
was similar over a 30-fold range of EDTA concentration (0.05 to 1.5 
mM); the limiting factor for '’Pm efflux is the rate of '7Pm 
desorption from the tissue rather than the extracellular concentration 
of EDTA. Uptake of '*7Pm was inhibited by lowering the incuba- 
tion solution temperature to 0°C or by procaine. However, concen- 
trations of metabolic inhibitors (iodoacetate and dinitrophenol) 
which diminish loss of Ca** from the cell did not decrease either the 
uptake or efflux of '*7Pm. Thus, significant quantities of '*7Pm do 
not appear to be accumulated within the cell or transported out of 
the cell; distribution of '*7Pm can be most simply described in terms 
of a binding at and desorption from surface accessible fiber sites. 


BIOMEDICAL SCIENCES, APPLIED STUDIES 


PLANTS 
REFER ALSO TO CITATION(S) 5176, 5177 


5347 (PB—268000) Plutonium uptake by plants from soil con- 
taining plutonium-238 dioxide particles. Final report. Brown, K.W.; 
McFarlane, J.C. (Environmental Protection Agency, Las Vegas, 
Nev. (USA). Environmental Monitoring and Support Lab.). May 
1977. 20p. (EPA—600/3-77/052). NTIS PC A02/MF A011. 

Three plant species--alfalfa, lettuce, and radishes were grown 
in soils contaminated with plutonium-238 dioxide (238)PuO2 at 
concentrations of 23, 69, 92, and 342 nanocuries per gram (nCi/g). 
The length of exposure varied from 60 days for the lettuce and 
radishes to 358 days for the alfalfa. The magnitude of plutonium 
incorporation as indicated by the discrimination ratios for these 
species, after being exposed to the relatively insoluble PuO2, was 
similar to previously reported data using different chemical forms of 
plutonium. Evidence indicates that the predominant factor in pluto- 
nium uptake by plants may involve the chelation of plutonium 
contained in the soils by the action of compounds such as citric acid 
and/or other similar chelating agents released from the plant roots. 


THERMAL EFFECTS 


5348 (PB—266326) Aspects of reservoir-power station interac- 
tions: some effects of heat on physico-chemistry, ‘aufwuchs’ ecology, 
and plankton metabolism. Doctoral thesis. O'Bryan, G.K. (Missouri 
Univ., Columbia (USA). School of Forestry, Fisheries and Wildlife). 
May 1976. Contract DI-14-31-0001-3296. 190p. NTIS PC A09/MF 
AOl. 

An investigation of 26 physico-chemical parameters, plankton 
metabolism, and the accrual, composition and metabolism of Auf- 
wuchs was conducted on a reservoir that received a thermal efflu- 
ent. The only observed effects attributable to the thermal effluent 
(other than a slight temperature increase) were a slight increase in 
turbidity, percent saturation of oxygen and reduced ice cover. The 
heated effluent had no consistent effect on plankton community 
metabolism, or on the accrual of Aufwuchs. The Aufwuchs study 
indicates that short-term studies to characterize the trophic nature of 
waters, or for pollution surveys, are of questionable value because of 
variability within the community. 


5349 Hydrobiological cooling-water research in the Nether- 
lands. Koops, F.B.J. (KEMA, Netherlands). Trib. CEBEDEAU; 29: 
No. 393-394, 318-320(1976). 

Biological effects of discharges are investigated and provi- 
sional temperature standards for cooling water are evaluated. From 
recent results it appears that not only the temperature rise of the 
cooling water, but also the passing of the cooling water through the 
plant and the control of growths in the plant, may affect the aquatic 
environment. 5 refs. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 5216 


5350 (PB—263488) Effects of thermal pollution on certain 
aquatic invertebrates, Final completion report. Tombes, A.S.; Ingram, 
B.R. (Clemson Univ., S.C. (USA). Water Resources Research Inst.). 
Aug 1976. Contract DI-14-31-001-3541. 66p. (WRRI—65). NTIS PC 
A04/MF AO1. 

Ecological and ultrastructural data are presented on selected 
macroinvertebrates from Lake Keowee which receives heated efflu- 
ent from three nuclear reactors. The ecological data show the effects 
of depth, station, location and season on density, diversity and 
taxonomic composition of the collected benthos. Abundance and 
diversity of invertebrates were lower at the discharge canal and its 
surrounding areas than in the intake canal and control areas. Compo- 
sition of the substrate and temperature of the environment have 
decided influences on the fauna of this relatively young lake. The 
subtle biological effects of a temperature change were determined by 
examining ultrastructurally the nerve cells of the frontal ganglion in 
Chaoborus punctipennis. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 5214, 5215, 5216 


CHEMICALS METABOLISM AND TOXICITY 


CELLS 
REFER ALSO TO CITATION(S) 5104 
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PLANTS 
REFER ALSO TO CITATION(S) 5107, 5114, 5193, 5206 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 5193, 5365 


5351 (PB—267940) Effect of sublethal metal pollutants on the 
fiddler crab ‘Uca pugilator’. Final report. Vernberg, W.B.; DeCour- 
sey, P.J. (South Carolina Univ., Columbia (USA). Belle W. Baruch 
Inst. for Marine Biology and Coastal Research). Feb 1977. 69p. 
NTIS PC A04/MF AO1. 

Studies have been carried out on the synergistic effects of 
sublethal concentrations of mercury (Hg) and/or cadmium (Cd) in 
conjunction with temperature and salinity stress on larval and adult 
fiddler crabs, Uca pugilator. Six biological parameters of the adult 
organism were monitored including survival, tissue uptake, metabo- 
lism, behavior, microscopic anatomy, and enzymatic activity, using 
metal concentrations of 0.18 ppm Hg and 1.0 ppm Cd. Studies with 
larval stages (zoeal stages I, III, V and megalops) considered surviv- 
al, metabolism and behavior under conditions of 1.8 ppb Hg and 1.0 
ppb Cd. The effect of mercury or cadmium on Uca pugilator 
depends upon a number of factors, including stage of the life cycle, 
sex, thermal history, and environmental conditions. Data presented 
here suggest that the mode of action of the two metals is not the 
same. 


5352 Acclimation and tolerance of Artemia salina to copper 
salts. Saliba, L.J.; Krzyz, R.M. (Univ. of Malta, Msida). Mar. Biol.; 
38: No. 3, 231-238(1976). 

The brine shrimp Artemia salina L. was acclimated in sea 
water with cupric chloride, acetate, carbonate, and sulfate, each at 
concentrations of 0.1, 0.05 and 0.025 ppM Cu**, together with sea 
water controls. Growth inhibition was observed in all four com- 
pounds, generally in direct relationship to the concentration. It was 
least in sulfate, and increased progressively in chloride, acetate and 
carbonate in that order. In toxicity tests, 2-week old larvae from 
each solution were exposed to concentrations of 10, 7.5, 5, 2.5 and 1 
ppM Cu** of the same compounds, together with unacclimated 
larvae of the same age. Similar tests were held with 6-week old 
adults. Toxicity to unacclimated larvae and adults differed with the 
compounds, carbonate being the least toxic, followed by sulfate, 
chloride and acetate in increasing order. Larvae acclimated in chlo- 
ride and sulfate showed an increased tolerance to 1 and 2.5 ppM 
Cu** compared to untreated controls. Tolerance was not enhanced 
from 5 ppM Cu** upwards. In both compounds, adults acclimated in 
0.1 ppM Cu** showed an increased tolerance to concentrations 
between 1 and 7.5 ppM Cu** compared to controls. Considerable 
precipitation occurred with the high levels of this compound, thus 
effecting the "final’’ concentrations. No acclimation effect was ob- 
served in acetate for either larvae or adults. It is suggested that in A. 
salina, copper toxicity depends on the particular form of the metal, 
and that this difference is also evident in growth inhibition and in the 
potential acquisition of increased tolerance through exposure to low 
concentrations. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 5214, 5215 


5353 (LF—56, pp 303-308) Combined experimental and simula- 
tion approach to studying the inhalation toxicology of aerosolized 
consumer products, Mokler, B.V.; Cuddihy, R.G.; Jones, R.K. Dec 
1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

Inhalation toxicity studies are complicated by the difficulty of 
relating dose received at a critical organ to the exposure conditions. 
This can be overcome through application of a numerical simulation 
model to compute the amount of inhaled aerosol that is deposited 
and follow its clearance and translocation. This requires data on the 
rates of different clearance and translocation processes and solution 
of the set of differential equations describing them. Recognition that 
toxicity studies progress through interconnected phases and that a 
simulation model has different applications in each phase has led to 
development of a general, phased approach to organizing the investi- 
gation of the inhalation toxicity of aerosolized consumer products. 


5354 (LF—S56, pp 309-315) Characterization of respirable parti- 
cles generated during the use of aerosolized consumer products. 
Mokler, B.V. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

Respirable particles are generated during the use of aeroso- 
lized consumer i. The size distribution and concentration 


characteristics of many different products are only slightly affected 
by variations in many use-related factors. The changes in character- 
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istics are less than the variations in human exposure conditions. 
Calculation of the fraction of inhaled aerosol deposited in the 
respiratory tract is complicated by the bimodal nature of these 
aerosols. 


5355 (LF—S56, pp 316-320) Methods for producing laboratory 
aerosols similar to pressurized consumer product aerosols. Carpenter, 
R.L.; Mokler, B.V. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

Methods have been devised to produce aerosols of <2 ym 
mass median aerodynamic diameter (MMAD) from such diverse 
materials as isopropyl myristate and mineral oil. These generator 
systems are being used to repeatedly expose animals to aerosols of 
desired compositions. Experience has shown that these generators 
are stable and reproducible aerosol sources. 


5356 (LF—S56, pp 321-324) Methods for analysis of lungs for 
aerosolized consumer product residues. Henderson, T.R. Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

Analytical methods have been developed for determining 
some of the aerosolized product components which may be deposit- 
ed and accumulate in the alveolar regions of lungs due to inhalation 
exposures. The methods which have been developed for metal- 
containing components such as talc or aluminum chlorhydrate resi- 
dues in hamster lungs are described. Approaches to analysis of 
hamster lungs for trace organic residues are outlined. 


5357 (LF—S56, pp 325-330) Effects of repeated inhalation expo- 
sure of hamsters to aerosolized aluminum chlorhydrate. Damon, E.G.; 
Benjamin, S.A.; Carpenter, R.L.; Henderson, T.R.; Mokler, B.V. 
Dec 1976. 

In Inhalation Toxicology Research Institute. Progress report, 
October 1, 1975—September 30, 1976. 

The approach developed at the Inhalation Toxicology Re- 
search Institute (ITRI) to assess the chronic effects of repeated 
inhalation exposure to aerosols generated during use of pressurized 
consumer products is presented. Pulmonary deposition data, charac- 
teristics of the exposure aerosol and calculated values of nonmechan- 
ical clearance are combined in a numerical simulation model to 
estimate the human lung burden from repeated, normal use of a 
pressurized antiperspirant. The same model can also be used to 
determine a repeated exposure regimen that will maintain a desired 
lung concentration in experimental animals. This concentration can 
represent some multiple of the equilibrium lung burden estimated for 
the human user of an aerosolized antiperspirant. Aluminum chlorhy- 
drate (ACH) is the active ingredient in many pressurized antiperspir- 
ants. Preliminary results of a continuing study to assess the long-term 
effects of repeated exposure of hamsters to aerosolized ACH are 
described. The data show that changes in body weight, mortality 
experience and gross pathology did not differ between animals 
exposed to ACH and sham-exposed controls. There were distinct 
qualitative and quantitative histopathological differences between 
the two groups after 6 mo and significant differences in the lung 
weight to body weight ratios after 9 mo. 


5358 Effects of antiinflammatory agents on mouse skin tumor 
promotion, epidermal DNA synthesis, phorbol ester-induced cellular 
proliferation, and production of plasminogen activator. Viaje, A.; 
Slaga, T.J.; Wigler, M.; Weinstein, I.B. (Oak Ridge National Lab., 
TN). Cancer Res.; 37: 1530-1536(May 1977). 

The antiinflammatory steroids fluocinolone acetonide, fluo- 
cinonide, and fluclorolone acetonide were found to be very effective 
inhibitory agents of mouse skin tumor promotion. These steroids also 
drastically inhibited epidermal DNA synthesis and epidermal cellu- 
lar proliferation induced by a phorbal ester tumor promoter. In 
addition, these compounds were potent inhibitors of plasminogen 
activator production in tumor cell cultures. The clinically used 
nonsteroidal antiinflammatory agents oxyphenbutazone, indometha- 
cin, and Seclazone also inhibited tumor promotion but were much 
less effective. Although these agents are useful against inflammatory 
disorders in general when given p.o., in our studies they had little 
effect on inflammation and epidermal cellular proliferation induced 
by a phorbol ester tumor promoter when given topically. The 
aforementioned nonsteroidal antiinflammatory agents also had little 
effect on epidermal DNA synthesis. Oxyphenbutazone and indo- 
methacin were less potent inhibitors of plasminogen activator pro- 
duction in tumor cells than were the antiinflammatory steroids, and 
Seclazone produced a negligible inhibition. There is, therefore, a 
general correlation in the potencies of a series of steroidal antiinflam- 
matory agents for inhibition of tumor promotion and their ability to 
inhibit plasminogen activator production by tumor cell cultures and 
epidermal DNA synthesis. 


5359 Quantitative exposure of grafted rat tracheas to 7,12- 
dimethylbenz(a)anthracene. Griesemer, R.A.; Nettesheim, P.; Martin, 
D.H.; Caton, J.E. Jr. (Oak Ridge National Lab., TN). Cancer Res.; 
37: 1266-1271(May 1977). 
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A method was developed for continuously exposing tracheal 
epithelium to measured amounts of carcinogen. Beeswax was the 
vehicle for sustained release of carcinogen, and tracheas transplanted 
to s.c. sites were target tissues. In the experiment reported here, 
transplanted rat tracheas were exposed to a potent carcinogen, 7, 12- 
dimethylbenz(a)anthracene (DMBA). The rate of release of DMBA 
from the beeswax carrier within the tracheal lumen approached first 
order when the initial concentration of carcinogen was high (3200 to 
325 pg in a 24.45-mg pellet). With lower concentrations, where the 
carcinogen was dissolved in the beeswax, initial release was rapid, 
and most of the carcinogen was delivered within 4 weeks. At high 
DMBA dose levels, the entire tracheal epithelium was uniformly 
replaced by keratinizing squamous metaplasia after 1 week of expo- 
sure, and after 2 months, when from 280 to 910 jg DMBA had been 
delivered, all transplants had developed invasive squamous carcino- 
mas. Sarcomas also developed in 19% of the transplants. At lower 
dose levels the epithelial reactions were more varied, and tumor 
development was more protracted. The lowest DMBA dose present- 
ly known to induce carcinomas in this experimental model is 40 pg, 
which is in the dose range used for tumor initiation in skin carcino- 
genesis studies in mice. 


5360 Induction of preneoplastic and neoplastic lesions in grafted 
rat tracheas continuously exposed to benzo(a)pyrene. Nettesheim, P.; 
Griesemer, R.A.; Martin, D.H.; Caton, J.E. Jr. (Oak Ridge National 
Lab., TN). Cancer Res.; 37: 1272- 1278(May 1977). 

Heterotopically transplanted rat tracheas were continuously 
exposed to measured amounts of benzo(a)pyrene over a period of 1 
to 6 months. The cumulative doses ranged from 10 to 2490 yg. The 
morphological response of the tracheal epithelium was characterized 
by hyperplasia during the first 2 weeks, followed by atrophy. Squa- 
mous metaplasias did not appear until after 4 months of exposure; at 
4 and 6 months numerous dysplastic lesions and noninvasive carcino- 
mas resembling those seen in the airways of humans were found in 
the higher carcinogen dose groups. The first invasive carcinomas 
developed at 4 months in the groups given 1250 yg or more 
benzo(a)pyrene. The lowest dose tested that produced a carcinoma 
within the observation period of 22 months was 300 pg 
benzo(a)pyrene. The majority of the neoplasms were squamous cell 
carcinomas, although several adenocarcinomas and sarcomas also 
developed. Since a variety of metaplastic and dysplastic lesions can 
be induced by carcinogenic polycyclic hydrocarbons in the trans- 


planted rat tracheas, this experimental model appears to be well 
suited for the study of the sequential epithelial changes that lead to 
respiratory tract neoplasia. 


5361 Occurrence of fin rot in mullet (Mugil cephalus) associated 
with crude oil contamination of an estuarine pond-ecosystem. Min- 
‘chew, C.D.; Yarbrough, J.D. (Mississippi State Univ., Mississippi 
State). J. Fish Biol.; 10: No. 3, 319-323(3 Mar 1977). 

Four estuarine pond-ecosystems equipped with tidal simula- 
tion were established and stocked with mullet, shrimp, and oysters. 
A 6 month pre-spill sampling period established a consistently low 
incidence of disease in the mullet, Mugil cephalus, from all ponds. 
Followng the preliminary study period, Empire Mix crude oil (4.0— 
5.0 ppM) was spilled on each of two of the ponds in mid-July, 1974. 
Six to eight days following the oil spill all the mullet examined from 
the treated ponds had varying degrees of fin rot on one or more of 
their fins. The fin erosion involved primarily the caudal, pectoral, 
and pelvic fins with the caudal fin the most severely damaged. The 
degree of damage to the fins varied from a slight discoloration with 
no visible fraying to complete erosion of all of the fin elements. A 
gram negative rod tentatively identified as Vibrio sp. is considered 
the primary pathogen responsible for the fin erosion. Although the 
condition of the infected fish indicated the possibility of a systemic 
infection, only a low percentage of the kidney cultures taken from 
the diseased fish were positive indicating the infection was mostly 
external. The course of the infection was documented over a 56-day 
period following the oil spill. Significantly, 96% of the mullet 
observed from the treated ponds had some degree of fin damage 
while only 6% of those observed from the control ponds had eroded 
fins. The high incidence of fin rot which occurred in the estuarine- 
pond ecosystems did not occur during numerous acute exposures of 
mullet to crude oil in the laboratory. 


5362 Elevated systolic pressure following chronic low-level cad- 
mium feeding. Perry, H.M. Jr.; Erlanger, M.; Perry, E.F. (Veterans 
Administration Hospital, St. Louis). Am. J. Physiol.; 1: No. 2, H114- 
H121(1977). 

Groups of 16 female Long-Evans rats received 0, 1, 2.5, 5, 10, 
25, and 50 mg cadmium/liter drinking water (parts per million 
ppM)), from the time they were weaned until they were 30 mo old. 
Systolic pressure was measured indirectly in triplicate at 6-mo inter- 
vals. Both 2.5 and 5 ppM cadmium consistently induced significant 
elevations in mean systolic pressure, ranging from 13 to 33 mmHg. 
At 6 mo, 10 and 25 ppM cadmium also induced significant eleva- 
tions, whereas at 12 mo and subsequently 1 ppM cadmium induced 
significant elevations. With 10 ppM cadmium or less weight gain was 
normal and there was no evidence of cadmium toxicity. With 25 and 
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50 ppM cadmium weight gain was diminished, suggesting toxicity. 
Five rats with each level of exposure were sacrificed every 6 mo 
from a second population of similarly handled rats in order to 
determine renal cadmium concentrations. Cadmium intakes that had 
induced hypertension were associated with mean renal cadmium 
concentrations ranging from 5 to 50 g/g kidney. 


5363 Binding of dexamethasone by the subcellular fractions of 
mouse epidermis and dermis. Slaga, T.J.; Thompson, S.; Schwarz, 
J.A. (Oak Ridge National Lab., TN). J. Invest. Dermatol.; 68: No. 5, 
307- ~~ o 

he binding of the potent anticarcinogenic agent, dexametha- 
sone, to mouse epidermal and dermal subcellular fractions was 
investigated. When applied to mouse skin, *H-labeled dexametha- 
sone remained associated, after extensive dialysis, with epidermal 
and dermal cytosol, microsomes, mitochondria, and chromatin. The 
specific activity of dexamethasone binding to these fractions was 
from 2 to 5 times as high in the epidermis as in the dermis. Epidermal 
chromatin had the highest specific activity of binding. Dexametha- 
sone was not associated with the cytosol protein receptor which was 
previously found to specifically bind tumor promoters and polycy- 
clic hydrocarbon carcinogens. 


5364 (ORNL-tr—4426) Investigation of the mutagenic effect of 
small doses of diethylsulfate in laboratory mice by the method of 
specific loci. Malashenko, A.M. Translated from Genetika; 12: No. 3, 
163-165(1976). 4p. Dep. NTIS, PC A02/MF AO1. 

iethylsu phate solution was injected intraperitoneally twice 
a week to male mice B10.C3H having the wild-type colour at a 5 
mg/kg dose. The treatment lasted 10 weeks, so that the total dose 
administered was 5.20 = 100 mg/kg. In fifth week after the end of 
the treatment these males were crossed to YT females homozygous 
for seven recessive mutant genes. In the control group all the Fi 
descendants were of wild-type colour, while in the experimental 
group among 5042 F; mice derived from DES-treated spermato- 
gonia there was one mutant d and 4 mosaics (3 with respect to the 
locus c and 1 with respect to the locus a). These results are 
interpreted as the evidence of the mutagenic effect of DES. 


5365 Accumulation and release of petroleum-derived aromatic 
hydrocarbons by four species of marine animals. Neff, J.M.; Cox, 
B.A.; Dixit, D.; Anderson, J.W. (Texas A and M Univ., College 
on Biol.; 38: No. 3, 279-289(1976). 

hen exposed to oil-contaminated seawater, marine animals 
accumulate a wide variety of petroleum hydrocarbons in their tis- 
sues. Generally, the aromatic hydrocarbons are accumulated to a 
greater extent and are retained longer than the alkanes. In all species 
tested, accumulation of aromatic hydrocarbons appears to be depen- 
dent primarily on a partitioning of the hydrocarbons between the 
exposure water and the tissue lipids. Current evidence indicates that 
binding of hydrocarbons to tissue lipids is by hydrophobic interac- 
tions and not by covalent bonding. Bioaccumulation factors (tissue : 
water concentration ratio) increase in proportion to the increase in 
molecular weight of the aromatic hydrocarbons. When returned to 
oil-free seawater, marine animals rapidly release the accumulated 
hydrocarbons from their tissues. Release rates are species-dependent. 
Shrimp and fish, which can metabolize aromatic hydrocarbons, 
release them more rapidly than clams and oysters, which apparently 
lack the detoxifying enzymes. Release of hydrocarbons to back- 
ground or undetectable levels requires from 2 to 60 days. The high 
molecular weight aromatic hydrocarbons are released more slowly 
than the low molecular weight hydrocarbons. 


5366 Sugar-induced potential difference and short circuit cur- 
rent in bullfrog small intestine: effect of UO.** (39316). Armstrong, 
W.M.; Arbelaez, J.D. (Indiana Univ., Indianapolis). Proc. Soc. Exp. 
Biol. Med.; 152: 11-15(1976). 

UO2”7* 1.3 mM added as UO.(NOs)2 to the mucosal solution 
consistently inhibited the transmural potential difference (P,D) and 
short circuit current (I/sub sc/) evoked by 11 mM glucose and 35 
mM 3-O-methyl glucose across isolated strips of bullfrog small 
intestine bathed by symmetrical Ringer solutions in which SO,?> was 
the major anion. The average degree of inhibition in the presence of 
glucose was 42 +- 7 (SEM) percent. P.D. and I/sub sc/ in the 
absence of transported solutes were not significantly altered by 
mucosal UO,” at this concentration. Increasing the mucosal UO2** 
concentration to 2.6 mM did not significantly increase its inhibitory 
action on glucose-evoked P.D. and I/sub sc/. Further increasing the 
UO.” concentration to 13 mM completely inhibited glucose-in- 
duced P.D. and I/sub sc/ but also markedly reduced these param- 
eters in the absence of glucose. Serosal UO.” (1.3 mM) had no 
effect on the P.D. and I/sub sc/ evoked by glucose and 3-O-methyl 
glucose. It is suggested that the inhibitory action of UO2** involves 
binding of this ion to anionic sites located in the apical membrane of 
the absorptive cells. Mucosal or serosal UO2?* (1.3 mM) had no 
effect on the P.D. and I/sub sc/ elicited by 20 mM valine, indicating 
that under the conditions of these experiments UO2”* selectively 
inhibits sugar-induced P.D. and I/sub sc/ and, by implication, muco- 
sal sugar uptake. 
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MAN 
REFER ALSO TO CITATION(S) 5101, 5113, 5353, 5354, 5355, 5356 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 5110 


5367 (AD-A—040681) Biological effects of nonionizing electro- 
magnetic radiation. Volume 1. Number 4. A digest of current litera- 
ture. Quarterly report April—June 1977. Kleinstein, B.H.; Saboe, 
E.P. (Franklin Inst. Research Labs., Rockville, Md. (USA). Science 
Information Services Dept.). Jun 1977. 65p. NTIS PC A04/MF AO1. 

This digest presents current awareness information on the 
biological effects of nonionizing electromagnetic radiation (micro- 
wave and radiofrequency) in the range of 0 Hz to 100 GHz. The 
effects of magnetic and electric fields (static and alternating) are also 
covered. Each issue contains abstracts of English and foreign current 
literature, summaries of ongoing research investigations, news items, 
and a directory of meetings and conferences. (Author) 


5368 (EPRI-EA—490-SR) Biological effects of static and low- 
frequency electromagnetic fields: an overview of United States litera- 
ture. Phillips, R.D.; Kaune, W.T. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Jul 1977. Contract EY-76-C-06-1830. 37p. 
Dep. NTIS, PC A04/MF AO1. 

Data are reviewed from past and ongoing research in the 
United States concerned with the biological effects of static and low- 
frequency electromagnetic fields produced by power transmission 
systems and low-frequency communication systems. The fields pro- 
duced by these systems, particularly by the power transmission 
systems, are the highest 60-Hz fields to which people and other life 
forms may be exposed. 99 references. 


5369 (PB—266490) Films and filmstrips on occupational safety 
and health. (National Inst. for Occupational Safety and Health, 
Cincinnati, Ohio (USA)). Jan 1975. 55p. (DHEW/PUB/NIOSH— 
75/128; NIOSH—75/128). NTIS PC A04/MF AO1. 

Films and filmstrips on occupational safety and health are 
listed by general topics, and by title, indicating whether the item is a 
motion picture or filmstrip, whether it has sound, is in color, the time 
length, the date of production, its loan-free source (including ad- 
dress) and its contents briefly. Also included is a list of organizations 
that offer rental and sale of films and filmstrips. Topics include safety 
with chemicals, construction and plant safety, electricity, equipment, 
eyes and vision, falls, slips, and backs, fire and explosion, general 
safety, hospitals and nursing, industrial hygiene, industrial medicine, 
laboratory safety, lead poisoning, mental health, chronic mercuria- 
lism, mining, noise, pesticides, power tools, protective devices, radi- 
ation, skin, supervision and welding. 


5370 (PB—266497) Laser hazard classification guide. Sliney, 
D.H.; Marshall, W.J.; Del Valle, P.F.; Franks, J.K.; Lyon, T.L. 
(Army Environmental Hygiene Agency, Aberdeen Proving Ground, 
Md. (USA)). Jul 1976. 213p. NTIS PC A10/MF AO1. 

A laser compendium is presented, consisting of almost 2500 
models available from over 175 manufacturers and distributors in the 
laser safety field, compiled to the technical specifications gathered 
from manufacturing data sheets. The lasers were classified according 
to manufacturers’ specification and manufacturers data were con- 
firmed by measuring a small sample of lasers and cross-checking the 
calibration of manufacturers’ instrumentation. The listing of lasers 
and their hazard classification is expected to be used in the formula- 
= of the OSHA standard for occupational exposure to laser 
radiation. 


5371 Powerline corridors as possible barriers to the movements 
of small mammals. Am. Midi. Nat.; 97: No. 2, 504-508(Apr 1977). 

Displacement experiments were used to determine the effect 
of two widths of powerline rights-of-way as potential barriers to 
movements of Blarina brevicauda and Peromyscus leucopus. Both 
species returned to home areas from release sites across the right-of- 
way. On the average, the shrews took longer to return and were 
somewhat less successful than the mice. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 3863, 4516 


5372 (ERDA—76-45/11) Risk management guide. Briscoe, 
G.J. (EG and G Idaho, Inc., Idaho Falls (USA)). Jun 1977. Contract 
EY-76-C-07-1507. 11lp. Dep. NTIS, PC A06/MF AO1. 


ERA VOL. 3, NO. 2 


Risk management requires an assessment or a knowledge of 
risk. This, in turn, requires identification of hazards (sources of risk) 
and a determination of risk (evaluation of the hazard degree). The 
hazard identification and risk analysis techniques presented in this 
Guide are, in general, based on the MORT concept that accidents 
result from unwanted energy flow in the absence of adequate con- 
trols and/or barriers. This Guide presents an analytical tree designed 
to prevent oversight of specific energy sources in risk identification. 
Hazard identification by field personnel is also discussed. Quantita- 
tive risk analysis is discussed in the following section. A method for 
summary of the risks for each energy classification is given. This 
method uses a graphical log-normal projection so that low probabil- 
ity events, which are not adequately represented in the experience 
data, are included in the risk assessment. This permits a more 
acceptable risk assessment since catastrophes are not ignored, even 
though the actual risk is only approximated. In addition, a few 
examples of risk analysis of specific hazards are given. Rudimentary 
probability and fault tree theory are used in these examples. Total 
risk assessment and resource allocation and safety performance trend 
analysis are discussed. 


5373 (PB—259866) Recommendations on guidance for technic 
to reduce unnecessary exposure from x-ray studies in Federal health 
care facilities. Background report. (Environmental Protection 
Agency, Washington, D.C. (USA)). Jun 1976. 43p. (EPA—520/4-76- 
012). NTIS, PC A03/MF AOl1. 

The Administrator of the Environmental Protection Agency 
formed an Interagency Working Group on July 5, 1974, to develop 
guidance to reduce unnecessary radiation exposures from the use of 
x rays in the healing arts in Federal health care facilities. The 
consensus of this group was that it is desirable and possible to reduce 
exposure from diagnostic uses of x rays by: (1) eliminating clinically 
unproductive examinations, (2) assuring the use of optimal technic 
when examinations are performed, and (3) requiring appropriate 
equipment to be used. As a result of this consensus a Subcommittee 
was formed to examine the use of equipment and technic to perform 
medical and dental x-ray examinations and to make recommenda- 
tions for guidance to assure that diagnostic quality radiographs are 
produced with minimal patient exposure. The recommendations 
made herein are believed to be basic to assuring that these consider- 
ations are met in Federal health care facilities. (GRA) 


5374 (SAND—77-0701(Vol.3)(No.1), pp 6-8) Nuclear thermal 
and flashblindness protection for air crews. Wilcox, P.D. Mar 1977. 

In Sandia technology. 

Strategic and defensive mission of the U.S. Air Force could 
be seriously hampered if air crews were temporarily blinded by the 
intense visible and thermal radiation from nuclear detonations. To 
protect against such disablements, a thermal flashblindness protec- 
tion device (TFPD) for that service is being developed. Protection is 
afforded by an electrically controlled solid-state shutter lens in a 
goggle assembly. The lens, a thin wafer of transparent electro-optic 
ceramic sandwiched between crossed polarizers, reacts to a light 
pulse in micro-seconds, reducing transmitted light sufficiently to 
prevent flashblindness. 


5375 High voltage accidents from the view of labor protection. 
Nowak, K. Elektromeister Dtsch. Elektrohandwerk; 51: No. 10, 599- 
604(1976). (In German). 

With regard to accident prevention on the high voltage 
sector, the emphasis lies on training and education. The safety 
regulations have to be well-known and taken notice of. Customary 
working processes ought to have their control barriers built in. 
(Locking of isolating links with protection gates on transfo plat- 
forms, switchboards for optical perception, etc.). Man is the weak 
link in the accident chain. The most important task in labour 
protection is to approach man again and again in this matter. 


GEOSCIENCES 


REFER ALSO TO CITATION(S) 2311 


GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 2105, 2245, 2328, 3198, 4056 


5376 (AD-A—040295) Definition of ‘active fault’. Final report. 
Slemmons, D.B.; McKinney, R. (Army Engineer Waterways Experi- 
ment Station, Vicksburg, Miss. (USA)). May 1977. 24p. (WES-MP- 
S—77-8). NTIS PC A02/MF AO1. 

The term active fault has had a long, well-established usage 
among engineering geologists and seismologists. Despite many 
shades of meaning in the definitions, the term signifies offsets during 
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geologically recent time, association with earthquakes, and probabil- 
ity or portential for recurrence of these events. The term would 
benefit from a commonly accepted definition. Capable fault has a 
more restricted meaning as defined by the Nuclear Regulatory 
Commission. (Author) 


5377 (PB—267846) Short notes on Alaskan geology, 1976. 
(Alaska Div. of Geological and Geophysical Surveys, College 
(USA)). 1976. 35p. NTIS PC A03/MF AOl1. 

Contents include: reconnaissance geology along the Variegat- 
ed Glacier, Saint Elias Mountains; evidence for early Cenozoic 
orogeny in Central Alaska Range; the Shumagin batholith - a Paleo- 
cene magmatic arc; speculative tectonic evolution of the Cenozoic 
Shelikof Trough, south-central Alaska; discovery of blueschists on 
Kodiak Island; large kaolinite crystals in the Chignik Formation 
(Upper Cretaceous), Herendeen Bay; occurrences of sodic amphi- 
bole-bearing rocks in the Valdez C-2 quadrangle; high-quality coal 
near Point Hope, northwestern Alaska. 


5378 Lineations and faults in the Texas Coastal Zone. Kreitler, 
C.W. Austin, TX; Univ. of Texas (1976). 32p. (NP—22435). 

Over 7000 miles of lineations have been observed on aerial 
photographic mosaics of the Texas Coastal Zone. These lineations, 
In part, represent the surface traces of faults originating in the 
Tertiary sediments and propagating through the Quaternary sedi- 
ments. The extrapolation of subsurface faults from specific oil and 

as reservoirs are commonly coincident to lineations in those areas. 
me extrapolated fault traces weave back and forth across linea- 
tions for 10 to 20 miles and then coincide with another lineation and 
follow it for 20 miles. They also may partially represent fracture- 
joint systems within the sedimentary deposits of the Gulf basin. Land 
subsidence and fault activation can be expected in areas of the Texas 
Coastal Zone other than the Houston-Galveston area if in these areas 
there is extensive ground-water withdrawal from shallow (less than 
3000 ft) fresh-water artesian aquifers. In these areas surface faulting 
and/or differential subsidence would be expected to occur in part 
within the zones defined by the lineations. 


5379 Hydrogeologic significance of depositional systems and 
facies in Lower Cretaceous Sandstones, North-Central Texas. Hall, 
W.D. Austin, TX; Univ. of Texas (1976). 29p. (NP—22436). 

The Lower Cretaceous Hosston and Hensel Sandstones are 
important sources of ground water in North-Central Texas. Delinea- 
tion of major depositional systems and their component facies within 
these formations provides a method for predicting the quantity, 
movement, and chemical composition of water in the aquifers. 
Hydrochemical facies of water in the Hosston and Hensel Sand- 
stones coincide with the principal lithogenetic facies of the two 
depositional systems. Ground water is dominantly of the calcium 
magnesium bicarbonate type in the fluvial system but changes down- 
dip to sodium sulfate and sodium bicarbonate types in the delta 
systems, indicating a change in conditions of chemical equilibrium. 


GEOPHYSICS 


SEISMOLOGY AND TECTONICS 


5380 (UCRL—79982) Overview of the relations earthquake 
source parameters and the specification of strong ground motion for 
design purposes. Bernreuter, D.L. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Aug 1977. Contract W-7405- 
ENG-48. 54p. (CONF-771026—1). Dep. NTIS, PC A04/MF AOl. 

From 2. meeting of the group of experts on reference ground 
motions in nuclear safety assessments; Rome, Italy (14 Oct 1977). 

One of the most important steps in the seismic design process 
is the specification of the appropriate ground motion to be input into 
the design analysis. From the point-of-view of engineering design 
analysis, the important parameters are peak ground acceleration, 
spectral shape and peak spectral levels. In a few cases, ground 
displacement is a useful parameter. The earthquake is usually speci- 
fied by giving its magnitude and either the epicentral distance or the 
distance of the closest point on the causitive fault to the site. 
Typically, the appropriate ground motion parameters are obtained 
using the specified magnitude and distance in equations obtained 
from regression analysis among the appropriate variables. Two 
major difficulties with such an approach are: magnitude is not the 
best parameter to use to define the strength of an earthquake, and 
little near-field data is available to establish the appropriate form for 
the attenuation of the ground motion with distance, source size and 
strength. These difficulties are important for designing a critical 
facility; i.e., one for which a very low risk of exceeding the design 
ground motion is required. Examples of such structures are nuclear 
power plants, schools and hospitals. for such facilities, a better 
understanding of the relation between the ground motion and the 
important earthquake source parameters could be very useful for 
several reasons. 


GEOSCIENCES 


VOLCANOLOGY 
REFER ALSO TO CITATION(S) 5165 


GEOPHYSICAL SURVEY METHODS 
REFER ALSO TO CITATION(S) 2178, 2327, 2330 


5381 Experimental determination of marginal effects in neutron 
neutron logging. Krapivskii, E.I; Brem, A.A. (Vsesoyuznyj Inst. 
Razvedochnoj Geofiziki, Leningrad (USSR)). pp 43-46 of In Metody 
razvedochnoj geofiziki. Leningrad; VIRG (1975). (In Russian) 

The edge effects of neutron-neutron logging (NNL( have 
been studied and dimensions of the NNL zone determined with 
regard to lithium-containing bulk media of 4-5% humidity. NNL 
readings were shown to be dependent on the model diameter and 
distance between the neutron detector and model upper edge. Mea- 
surements were made with Po-Be and Sb-Be neutron sources. The 
use of calculations in diffusion-age approximation for estimating 
NNL edge effects was shown to be limited in scope. 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 2211 


5382 (NVO— 1253-10) Mass transport in vitric tuffs of Rainier 
Mesa, Nye County, Nevada. Benson, L.V. (Nevada Univ., Reno 
(USA). Center for Water Resources Research). Oct 1976. Contract 
EY-76-C-08-1253. 47p. Dep. NTIS, PC A03/MF A011. 

Chemical and physical analyses of reactant and product 
phases found in subaerially-exposed vitric tuffs of Rainier Mesa, 
Nevada, indicate that diagenetic alteration is occurring today. Vari- 
ations in the composition of the fluid phase with depth suggest a 
predominantly vertical transport process whereby the dissolution of 
metastable glass drives the sequential precipitation of montmorillon- 
ite, clinoptilolite and possibly analcime. Mordenite was found to 
exhibit a patchy occurrence within the clinoptilolite zone. 


GEOCHEMISTRY 
REFER ALSO TO CITATION(S) 2329, 2538 


5383 (COO—2689-7) Seabed disposal program: sorption and 
other geochemical and sedimentological studies of mid-plate, mid-gyre 
deep-sea sediments. Heath, G.R. (Rhode Island Univ., Kingston 
(USA). Graduate School of Oceanography). Jul 1977. Contract EY- 
76-S-02-2689. 4p. Dep. NTIS, PC A02/MF AOl1. 

Studies of Eu sorption from 0.68M NaCl solution at 15°C by 
typical deep-sea sediments show less than an order-of-magnitude 
variation between partition coefficients (Kp) for calcareous oozes, 
red clays and siliceous oozes. Similarly, the concentration (C) depen- 
dence of Kp is comparable for all sediments (d log Kp/d C lies 
between -0.8 and -1.0 ml g-'M~"). Sorption and desorption reactions 
are rapid and yield similar Kp’s, suggesting that the process is 
primarily ion exchange. Magnetic studies of North Pacific core 
LL44-GPC3 (30° 20'N, 157° 49’W) support the ichthyolith time-scale 
of P. Doyle, and imply continuous deposition at 0.2 to 2.5 m/million 
years for the past 70 million years. 


5384 (SAND—77-0420C) Geochemistry of Delaware Basin 
groundwaters. Lambert, S.J. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 25 Apr 1977. Contract EY-76-C-04-0789. 19p. (CONF- 
770550—1). Dep. NTIS, PC A02/MF AO1. 

From New Mexico Geological Society-New Mexico Bureau 
of Mines meeting; Carlsbad, New Mexico, United States of America 
(USA) (3 May 1977). 

Fluids from various formations were sampled and analyzed in 
order to characterize groundwaters in the Delaware Basin. Waters 
were analyzed for solute content and/or stable isotope ratios (D/H 
and '*O/'*Q). Three lines of geochemical arguments are summa- 
rized, in order to present the natures and probable origins of ana- 
lyzed fluids: solute chemistry, thermodynamic modelling of low- 
temperature aqueous species, and stable isotope ratios. (JGB) 


5385 Investigation into pentlaudite by nuclear gamma resonance 
method. Goncharov, G.N.; Tomilov, S.V. (Leningradskij Gosudarst- 
vennyj Univ. (USSR)). Zap. Vses. Mineral. O-va.; 104: No. 2, 238- 
240(1975). (In Russian). 

6 refs., 1 fig.; 1 table. 

An investigation is made of three samples of pentlandite of 
different compositions from continuous copper-nickel sulphide ores 
from the Talnakh and Octyabr deposits. The measurements were 
made at room temperature useing a Co*’ source in a palladium 
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rating. The chemical shift is made relative to metallic iron. The 
eadibener spectra of pentlandite at 300°K are an assymetric doub- 
let, the appearnace of which is due to the superposition of the 
spectra of iron atoms in the octahedral and tetrahedral positions. The 
measurements were processed using the method of least squares on a 
BESM-4 computer. 


Problems of isotope studies of the Polish sulphur deposits. 
Osmolski, T. (Instytut Geologiczny, Warsaw (Poland)). Kwart. Geol.; 
18: No. 4, -ee (In Polish). 

Three zones differing in isotopic composition of the sulphur- 
bearing sediments have been distinguished in the Piaseczno deposit. 
The processes responsible for the formation of sulphur-bearing de- 
posits different in near-surface zones from those in deeper part of the 
deposit have been clarified to a considerable extent. To study one of 
the fundamental problems, i.e. the role of water in the formation of 
sulphur deposits comprehensive examinations of delta’*C, delta**S, 
delta’*O in specially selected samples are suggested. A brief theo- 
retical discussion of the method is also given. Theoretical calcula- 
tions based on the amount of free oxygen occurring now in | cu m of 
the Vistula river water and on the assumption that water had 
migrated into the deposit for several hundred thousand years indi- 
cate that less than | per cent of the present annual flow of the 
Vistula river in the Tarnobrzeg area is needed to oxidize the hydro- 
gen sulphide produced due to the reduction of gypsum. Consequent- 
ly, in the past the oxygen available was sufficient to oxidize the toal 
originating hydrogen sulphide to sulphur. 


OCEANOGRAPHY 
REFER ALSO TO CITATION(S) 5188, 5193 


5387 (BNWL—2100(Pt.2), pp 7.10-7.25) Geochemical ocean 
sections study (GEOCECS). Chemistry of ocean solutions. Robertson, 
D.E.; Young, J.A.; Abel, K.H.; Crecelius, E.A.; Wilkerson, C.L.; 
Weimer, W.C.; Langford, J.C. May 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 2. Ecological sciences. 

The OSECS project is a multi-institutional investigation 
of the geochemistry and mixing dynamics of the oceans. The objec- 
tive of this study is to utilize the oceans’ chemical and radionuclide 
constituents to characterize the biogeochemical and physicodynamic 
processes occurring in the oceans. Results are reported from the 
characterization of a large group of trace elements in the oceans, and 
the measurement and utilization of cosmic-ray and fallout radionu- 
clides as tracers of aerosol deposition and ocean mixing processes. 
The radionuclide studies have now been completed and the program 
has been directed towards measurement of the distributions of trace 
metals of geochemical and environmental interest in the oceans 
utilizing the valuable inventory of well-documented GEOSECS 
samples. The analyses of sea water from open ocean GEOSECS 
tracks are being supplemented by trace metal measurements of 
seawater samples collected on cruises extending from the coastlines 
of the U.S. to open ocean areas. These data will help define the 
natural and anthropogenic processes which create concentration 
gradients between the coastal and open ocean waters. The air-to-sea 
transfer of airborne trace metals to the coastal marine environment, 
the chemical species after dissolution, and subsequent chemical reac- 
tions which will affect bioavailability were also studied. The validity 
of *Be as a tracer for air-sea transfer of trace metals is being 
investigated presently. The distribution chemical/physical forms of 
plutonium in the Pacific Northwest coastal waters and sediments is 
also being studied to predict the future consequences of plutonium 
inputs to the coastal ecosystem. 


5388 (BNWL—2100(Pt.2), pp 7.26-7.29) In situ pollutant study 
of the New York Bight. Wogman, N.A.; Nielson, K.K. May 1977. 

In Pacific Northwest Laboratory annual report for 1976 to 
the ERDA Assistant Administrator for Environment and Safety. 
Part 2. Ecological sciences. 

This program is for feasibility evaluation, development, and 
application demonstration of instrumental technology for the in situ 
analysis of the wide spectrum of inorganic, organic, and radionuclide 
species in oceans and freshwater sediments. Sampling and analytical 
methods for seawater and sediments using x-ray fluorescence spectra 
are described. 


5389 (NTIS/PS—77/0532) Remote sensing of the ocean. Part 
1. Physical, chemical, and geological properties (a bibliography with 
abstracts). Report for 1970-May 77. Brown, R.J. (National Technical 
Information Service, Springfield, Va. (USA)). Jun 1977. 237p. NTIS 
PC NO1/MF NO1. 

The studies describe remote sensing methods as they are 
applied to ocean temperature, sea ice, marine biology, marine geolo- 
gy, and sound and light transmission. Techniques of measurement 
using radiometry, microwave spectroscopy, radar systems, infrared 
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spectroscopy, and photography are described. These measurements 
are made from both aircraft and satellites. (This updated bibliogra- 
phy contains 232 abstracts, 36 of which are new entries to the 
previous edition.) 


5390 (NTIS/PS—77/0533) Remote sensing of the ocean. Part 
2. Dynamics (a bibliography with abstracts). Report for 1970-Jun 77. 
Brown, R.J. (National Technical Information Service, Springfield, 
Va. (USA)). Jun 1977. 119p. NTIS PC NO1/MF NO1. 

The studies include remote sensing methods as they are 
applied to ocean currents, wind sediment transport, ocean waves, sea 
states, and air water interactions. The various techniques of measure- 
ment using radiometers, lasers, radar, and microwave and infrared 
equipment are described. (This updated bibliography contains 114 
abstracts, 13 of which are new entries to the previous edition.) 


PHYSICS RESEARCH 


ASTROPHYSICS AND COSMOLOGY 


5391 (N—77-24030) Research activities of the institute of As- 
tronomy. Annual repot period ending 31 Aug 1976. (Cambridge Univ. 
Inst. of Astronomy (UK)). 1976. 2lp. NTIS PC A02/MF AOl. 

Topics covered are observations of galaxies and stars and 
theoretical aspects of galaxies, cosmology, and stars. The Institute's 
instrumentation is described. 


COSMIC RADIATION 


5392 (HASL—324) Measurements of cosmic-ray charged parti- 
cle ionization and flux densities in the atmosphere. Lowder, W.M.; 
Beck, H.L.; Raft, P.D. (Energy Research and Development Admin- 
istration, New York (USA). Health and Safety Lab.). Jul 1977. 15p. 
Dep. NTIS, PC A02/MF AO1. 

The results of ionization rate and flux density measurements 
of cosmic-ray charged particles witn balloon-borne, high-pressure 
argon ionization chambers and GM counters are presented for flights 
from Cape Girardeau, Missouri, in September 1972 and from Fort 
Churchill, Manitoba, in July 1973. Ionization rate data from Health 
and Safety Laboratory equipment are compared with measurements 
made on the same flights with a standard California Institute of 
Technology argon chamber which has been used for many decades 
to obtain profiles of cosmic-ray ionization rates in the atmosphere. It 
is tentatively concluded from these comparisons and other evidence 
that the latter measurements overestimate the ionization rates by 
about 10 %. 


5393 (N—77-14978) The streaming of 1.3—2.3 MeV cosmic-ray 
protons during periods between prompt solar particle events. Marshall, 
F.E. (California Inst. of Tech., Pasadena (USA)). 1977. Contracts 
NASS5-11066; NGR-05-002-160. 176p. (NASA-CR—149347). NTIS 
PC A09/MF AOl1. 

Thesis. 

The anisotropy of 1.3 to 2.3 MeV protons in interplanetary 
space was measured using the Caltech electron/isotope spectrometer 
aboard IMP-7 for 317 6 hour periods from 72/273 to 74/2. Periods 
dominated by prompt solar particle events are not included. The 
convective and diffusive anisotropies were determined from the 
observed anisotropy using concurrent solar wind speed measure- 
ments and observed energy spectra. The diffusive flow of particles 
was found to be typically toward the Sun, this result indicating a 
positive radial gradient in the particle density. This anisotropy was 
inconsistent with previously proposed sources of low energy proton 
increases seen at | AU which involve continual solar acceleration. 
The typical properties of this new component of low-energy cosmic 
rays were determined for this period which is near solar minimum. 


5394 (N—77-19986) Observations of galactic cosmic ray energy 
spectra between 1 and 9 AU. Mcdonald, F.B.; Lal, N.; Vanhollebeke, 
M.A.I.; Trainor, J.H.; Webber, W.R. (National Aeronautics and 
Space Administration, Greenbelt, Md. (USA). Goddard Space 
Flight Center). Feb 1977. 39p. (NASA-TM-X—71270; X—660-77- 
26). NTIS PC A03/MF AO1. 

The variation of the 5 to 500 MeV/nuc cosmic ray helium 
component was studied between 1 and 9 A.U. by using essentially 
identical detector systems on Pioneer 10 and 11 and Helios I. 
Between 4 and 9 A.U. a well defined intensity maximum is observed 
at approximately 17 MeV/nuc. The average adiabatic energy loss 
between 1 and 9 A.U. is approximately 4 MeV/nuc/A.U. The 
observed radial variation between 1 and 9 A.U. is well described by 
the Gleeson-Axford force field solution of the modulation equations 
over an energy range extending from 15 to 500 MeV/nuc and is in 
good agreement with the results reported by other Pioneer experi- 
ments. These values are much smaller than had been theoretically 
predicted. 
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5395 (NTIS/PS—77/0427) Cosmic rays (a bibliography with 
abstracts). Report for 1973—Apr 1977. Hundemann, A.S. (National 
Technical Information Service, Springfield, Va. (USA)). Jun 1977. 
274p. NTIS PC NO1/MF NO1. 

Measurement techniques, isotopic composition, distribution, 
intensity, anisotropy, and sources of cosmic rays are covered in the 
citations. (This updated bibliography contains 269 abstracts, 48 of 
which are new entries to the previous edition.) 


5396 (N—77-14976) Experimental and theoretical fundamentals 
of the astrophysics of cosmic rays. Dorman, L.I. Dec 1976. Transla- 
tion of Eksperimentalnye i teoreticheskie osnovy astrofiziki kosmi- 
cheskikh luchey, Nauka Press, Moscow, 1975. (NASA-TT-F— 
16625). 526p. NTIS PC A23/MF AOI. 
Cosmic ray astrophysics is a fast developing scientific disci- 
pline, at the frontier of cosmic ray physics, astrophysics, solar 
hysics, and cosmic plasma physics. An examination is made of the 
interaction of fast particles with cosmic plasma, the shaping of 
energy and charge spectra, and temporal and spatial variations in the 
intensity and anisotropy of cosmic rays. An analysis is made of 
current experimental methods of studying cosmic rays from the 
astrophysical point of view (ground, balloon, satellite, and spacecraft 
measurements, measurements of superhigh-energy particles, and the 
method of cosmogenic isotopes in the earth’s atmosphere, meteor- 
ites, and lunar specimens. 


STARS 
REFER ALSO TO CITATION(S) 5412, 5516 


5397 (LA—6841-T) Three-dimensional dynamics of protostellar 
evolution. Cook, T.L. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Jun 1977. Contract W-7405-ENG-36. 287p. Dep. NTIS, PC A13/ 
MF AOI. 

Thesis. 

A three-dimensional finite difference numerical methodology 
was developed for self-gravitating, rotating gaseous systems. The 
fully nonlinear equations for time-varying fluid dynamics are solved 
by high speed computer in a cylindrical coordinate system rotating 
with an instantaneous angular velocity, selected such that the net 
angular momentum relative to the rotating frame is zero. The time- 
dependent adiabatic collapse of gravitationally bound, rotating, pro- 
tostellar clouds is studied for specified uniform and nonuniform 
initial conditions. Uniform clouds can form axisymmetric, rotating 
toroidal configurations. If the thermal pressure is high, nonuniform 
clouds can also collapse to axisymmetric toroids. For low thermal 
pressures, however, the collapsing cloud is unstable to initial pertur- 
bations. The fragmentation of protostellar clouds is investigated by 
studying the response of rotating, self-gravitating, equilibrium tor- 
oids to non-axisymmetric perturbations. The detailed evolution of 
the fragmenting toroid depends upon a non-dimensional function of 
the initial entropy, the total mass in the toroid, the angular velocity 
of rotation, and the number of perturbation wavelengths around the 
circumference of the toroid. For low and intermediate entropies, the 
configuration develops into co-rotating components with spiral 
streamers. In the spiral regions retrograde vortices are observed in 
some examples. For high levels of entropy, barred spirals can exist as 
intermediate states of the fragmentation. 


5398 (LA-UR—77-1056) Thermal x-rays and deuterium produc- 
tion in stellar flares. Colgate, S.A. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 7p. (CONF- 
770808—1). Dep. NTIS, PC A02/MF AO1. 

From 15. international Cosmic Ray Conference; Provdiv, 
Bulgaria (13 Aug 1977). 

The x-ray spectrum of flares is shown to be necessarily 
thermal up to greater than or equal to 200 keV because the self 
magnetic field of any electron stream required for a thick or thin 
target source is inconsistently large. The resulting flare model can 
then be related to stellar luminosity, convection and magnetic fields 
to result in a maximum possible y-burst (Mullan, 1976) and continu- 
ous x-ray flux. One of the most striking isotopic anomalies observed 
is the extreme enrichment of Helium (3) in some solar flares and the 
mysterious depletion of deuterium. It is discussed how deuterium 
may be produced and emitted in the largest flares associated with y- 
bursts but in amounts insufficient to support the tentative conclusion 
of Colemen and Worden (1976). 


5399 (LA-UR—77-1922) Mass loss and cepheid pulsation. 
Davis, C.G. Jr. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 16p. (CONF-770924—1). Dep. NTIS, 
PC A02/MF AOl1. 

ia From 42. IAU colloquium; Bamberg, F.R. Germany (6 Sep 
1977). 

Two purposes are served: to discuss the latest improvements 
in nonlinear pulsation theory indicating the ability to resolve features 
such as the “Christy bump” on the light curves and to show from the 
results of a bump model and recent observations that mass loss is one 
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of the possible explanations for the mass discrepancy problem be- 
tween evolutionary and pulsation theories. Recent observations by 
Sanford and Gow of Los Alamos and Bernat (McDonald Observa- 
tory) show that extensive mass loss has occurred in the evolution of 
the M supergiant a Orionis. 


5400 (N—76-34089) The effects of the Hawking process on the 
boundary of and inside a black hole. Novikov, I.D. Oct 1976. Transla- 
tion of Rept. Pr-268, Moscow, Inst. Of Space Res., Acad. Of Sci. 
USSR, 1976 p 1-12. (NASA-TT-F—17234). 12p. NTIS, PC A02/ 
MF AO1. 

The consequences of particle creation and vacuum polariza- 
tion within and near a black hole were analyzed. The restrictions on 
the components of the stress—energy tensor of real heavy particles 
near Tau/sub g/ for a black hole in thermal equilibrium with 
external radiation were obtained. The calculations, which were 
performed in Kruskal spacetime without matter (which does not take 
into account the back influence of this process on the metric and 
gives nonzero energy flux from a black hole), are shown to be not 
self-consistent. (auth) 


5401 (N—77-24027) Line blanketing in Vega and Sirius. Final 
report. Kurucz, R.L. (Smithsonian Astrophysical Observatory, Cam- 
bridge, Mass. (USA)). 1976. 69p. (NASA-CR—153055). NTIS PC 
A04/MF AO1. 

A theoretical model and spectrum calculation for Vega is 
discussed. The abundance of carbon is approximately -3.8, which is 
0.3 lower than the old solar value and supports Mount and Linsky’s 
newer value. The oxygen abundance is approximately -3.5. If Vega 
has solar abundances, the solar oxygen abundance appears to have 
been overestimated by 0.3 in the log. Other abundances appear to be 
solar. For Sirius the calculations do not agree with the observed 
spectrum. Line opacity is considerably underestimated, notably in 
third-spectrum iron group lines. Carbon is underabundant relative to 
Vega by 0.2 in the log. Nitrogen is unchanged. Oxygen is enhanced 
by 0.3. Heavier elements are enhanced by 1.0 in the log. Calibration 
yields 1.3 x 10° erg/cm?-s-nm for each U1 Copernicus count at 130 
nm. 


5402 Early-type emission line radio stars. Wright, A.E. (Com- 
monwealth Scientific and Industrial Research Organization, Parkes, 
Australia). Proc. Astron. Soc. Aust.; 2: No. 6, vp(Oct 1975). 

A review of information known about Early Type Emission 
Line Stars is presented, including detection, optical and radio prop- 
erties and their origins. (GHT) 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


5403 (N—76-34110) No new limit on the size distribution of 
gamma-ray bursts. Cline, T.L.; Schmidt, W.K.H. (National Aeronau- 
tics and Space Administration, Greenbelt, Md. (USA). Goddard 
Space Flight Center). Oct 1976. 9p. (NASA-TM-X—71205; X—661- 
76-222). NTIS, PC A02/MF AO1. 

Submitted for Publication. 

The results of a study (Carter et. al.) of gamma ray bursts 
using long-duration balloon exposure are analyzed. Arguments are 
presented against the from conclusion that the size spectrum extrapo- 
lates to a power law with index from 1.0 to -0.5, and that therefore 
the gamma ray bursts are of galactic origin. It is claimed that the 
data are consistent with an upper limit over 100 times that proposed, 
and that therefore no conclusion can be drawn from the measure- 
ments regarding the nature or origin of gamma ray bursts. The 
resulting upper limit to the rate of occurrence of small bursts lies 
above the -1.5 index power law extrapolation of the size spectrum of 
known events, i.e., greater than the rate expected from an infinitely 
extended source region. (GRA) 


5404 (N—76-34111) Analysis of high resolution satellite data 
for cosmic gamma ray bursts. Final report. Imhof, W.L.; Nakano, 
G.H.; Reagan, J.B. (Lockheed Missiles and Space Co., Palo Alto, 
Calif. (USA)). 9 Jun 1976. Contract NASW-2861. 73p. (NASA- 
CR— 147982; LMSC-D—502690). NTIS, PC A04/MF AOI. 

Cosmic gamma ray bursts detected a germanium spectrom- 
eter on the low altitude satellite 1972-076B were surveyed. Several 
bursts with durations ranging from approximately 0.032 to 15 sec- 
onds were found and are tabulated. The frequency of occurrence/ 
intensity distribution of these events was compared with the S/sup - 
3/2/ curve of confirmed events. The longer duration events fall 
above the S/sup -3/2/ curve of confirmed events, this finding 
suggesting that they are perhaps not all true cosmic gamma-ray 
bursts. The narrow-duration events fall closely on the S/sup -3/2/ 
curve. The survey also revealed several counting rate spikes, with 
durations comparable to confirmed gamma-ray bursts, which were 
shown to be of magnetospheric origin. Confirmation that energetic 
electrons were responsible for these bursts was achieved from analy- 
sis of all data from the complete payload of gamma-ray and energet- 
ic particle detectors on board the satellite. The analyses also re- 
vealed that the narrowness of the spikes was primarily spatial rather 
than temporal in character. (auth) 
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5405 (N—77-14962) Hercules X-1: spectral variability of an x- 
ray pulsar in a stellar binary system. Pravdo, S.H. (National Aero- 
nautics and Space Administration, Greenbelt, Md. (USA). Goddard 
Space Flight Center). Dec 1976. Contract NGR-21-002-316. 168p. 
(NASA-TM-X—71247; X—661-76-280). NTIS PC A08/MF AOI. 

Thesis. 

A cosmic X-ray spectroscopy experiment onboard the Orbit- 
ing Solar Observatory 8 (OSO-8) observed Her X-1 continuously for 
approximately 8 days. Spectral-temporal correlations of the X-ray 
emission were obtained. The major results concern observations of 
iron band emission, spectral hardening (increase in effective x-ray 
temperature) within the X-ray pulse, and a transition from an X-ray 
low state to a high state. The spectrum obtained prior to the high 
state can be interpreted as reflected emission from a hot coronal gas 
surrounding an accretion disk, which itself shields the primary X-ray 
source from the line of sight during the low state. The spectral 
hardening within the X-ray pulse was indicative of the beaming 
mechanism at the neutron star surface. The hardest spectrum by 
pulse phase was identified with the line of sight close to the Her X-1 
magnetic dipole axis, and the X-ray pencil beam become harder with 
decreasing angle between the line of sight and the dipole axis. 


5406 (N—77-14977) Search for gamma-ray bursts with coinci- 
dent balloon flights. Cline, T.L.; Desai, U.D.; Schmidt, W.K.H.; 
Teegarden, B.J. (National Aeronautics and Space Administration, 
Greenbelt, Md. (USA). Goddard Space Flight Center). Dec 1976. 
13p. (NASA-TM-X—71250; X—661-76-278). NTIS PC A02/MF 
A0l. 


A search was conducted for cosmic gamma ray bursts of 
small size and of sufficient frequency of occurrence to be detected 
during a one day observation program. Two similar detectors, 
successfully balloon-borne from launch sites in South Dakota and 
Texas, achieved about 20 hours of simultaneous operation at several 
millibars atmospheric depth, with continuous separation of over 
1,500 km. Fluctuations of the counting rates of < 150-keV photons 
with temporal structures from microseconds to several minutes were 
compared in order to detect coincident or associated responses from 
the two instruments. No coincident gamma-ray burst events were 
detected. The resulting integral size spectrum of small bursts, from 
this and from all other searches, remains a spectrum of upper limits, 
consistent with an extrapolation of the size spectrum of the largest 
known bursts, fitting a power low of index -1.5. 


5407 (N—77-19962) X-ray spectra of Hercules X-1. 1. Iron line 
fluorescence from a subrelativistic shell. Pravdo, S.H.; Becker, R.H.; 
Boldt, E.A.; Holt, S.S.; Serlemitsos, P.J. (National Aeronautics and 
Space Administration, Greenbelt, Md. (USA). Goddard Space 
Flight Center). Feb 1977. 17p. (NASA-TM-X—71276; X—661-77- 
29). NTIS PC A02/MF AO1. 

The X-ray spectrum of Hercules X-1 was observed in the 
energy range 2—24 keV from August 29 to September 3, 1975. A 
broad iron line feature is observed in the normal high state spectrum. 
The line equivalent width is given along with its full-width-half- 
maximum energy. Iron line fluorescence from an opaque, cool shell 
of material at the Alfven surface provides the necessary luminosity 
in this feature. The line energy wid’h can be due to Doppler 
broadening if the shell is forced to corotate with the pulsar at a 
radius 800 million cm. Implications of this model regarding physical 
conditions near Her X-1 are discussed. 


5408 (N—77-19963) X-ray spectra of Hercules X-1. 2. Intrinsic 
beam. Pravdo, S.H.; Boldt, E.A.; Holt, S.S.; Serlemitsos, P.J. (Na- 
tional Aeronautics and Space Administration, Greenbelt, Md. 
(USA). Goddard Space Flight Center). Feb 1977. 15p. (NASA-TM- 
X—71277; X—661-77-31). NTIS PC A02/MF AO1. 

Subm-Submitted for Publication. 

The X-ray spectrum of Hercules X-1 was observed in the 
energy range 2-24 keV with sufficient temporal resolution to allow 
detailed study of spectral correlations with the 1.24 sec pulse phase. 
A region of spectral hardening which extends over approximately 
the 1/10 pulse phase may be associated with the underlying beam. 
The pulse shape stability and its asymmetry relative to this intrinsic 
beam are discussed. 


5409 (N—77-23160) UTEX: integrated ultraviolet and x-ray 
astronomy facility on spacelab, phase a study. Volume 4: development. 
Final report. (Consiglio Nazionale delle Ricerche, Rome (Italy)). Jul 
1976. Contract ESA-SC/2604-HQ. 29p. NTIS PC A03/MF AOI. 

A development and cost plan is proposed for the UTEX 
(Ultraviolet Telescope Experiment X-ray) telescope. Under certain 
assumptions, the UTEX facility can be developed in about 4 years. 
An overall development cost is given. 


5410 (N—77-24025) A1540-53, an eclipsing x-ray binary pulsa- 
tor. Becker, R.H.; Swank, J.H.; Boldt, E.A.; Holt, S.S.; Pravdo, S.H. 
(National Aeronautics and Space Administration, Greenbelt, Md. 
(USA). Goddard Space Flight Center). May 1977. 15p. (NASA-TM- 
X—71301; X—661-77-42). NTIS PC A02/MF AOl1. 
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An eclipsing X-ray binary pulsator consistent with the loca- 
tion of A1540-53 was observed. The source pulse period was 528.93 
+- 0.10 seconds. The binary nature is confirmed by a Doppler curve 
for the pulsation period. The eclipse angle of 30.5° +- 3° and the 4h 
transition to and from eclipse suggest an early type, giant or super- 
giant, primary star. 


5411 (N—77-24026) Spectral characteristics of 3U1915-05, a 
burst source candidate. Becker, R.H.; Smith, B.W.; Swank, J.H.; 
Boldt, E.A.; Holt, S.S. (National Aeronautics and Space Administra- 
tion, Greenbelt, Md. (USA). Goddard Space Flight Center). Apr 
1977. 13p. (NASA-TM-X—71302; X—661-77-86). NTIS PC A02/ 
MF AO. 

An X-ray burst source was discovered near the X-ray source 
3U1915-05. The continuum spectra of both the burst source and the 
quiescent 3U1915-05 are hard, with kT above 20 keV. The spectrum 
of 3U1915-05 has a feature at 9.1 keV, which, if attributed to 
absorption by hydrogen and helium-like iron, suggests the presence 
of a highly ionized cloud surrounding a central X-ray source. 


5412 (N—76-34091) Magnetic fields of pulsars and an evolu- 
tionary scheme for the formation of radiopulsars in binary system. 
Bisnovatyy-kogan, G.S.; Komberg, B.V. Oct 1976. Translated by 
Rept. Pr-269 Moscow, 1976 p 1-22. (NASA-TT-F—17258). 18p. 
NTIS. 

An analysis of data showing the absence of radio pulsars in 
binary and evolutionary systems is presented. It was assumed that 
the magnetic field of a neutron star is damped by 1—2 orders of 
magnitude, if the neutron star were at the stage of an x-ray pulsar. A 
scheme is proposed for the evolution of stars in close binaries. (auth) 


SOLAR PHENOMENA 


5413 (AD-A—039113) A brief review of some recent results 
that can improve our theoretical understanding of magnetic field 
reconnection and thermalization as applicable to solar flares. Interim 
report. Spicer, D.S. (Naval Research Lab., Washington, D.C. 
(USA)). Mar 1977. 19p. (NRL-MR—3465). NTIS PC A02/MF AOl1. 

Some recent theoretical results concerning the phenomenon 
of reconnection and its relation to solar flares are reviewed. 


5414 (AD-A—039604) Solrad-11 on-line system (solols), appli- 
cations software...interim system. Memorandum report. Wagner, L.S.; 
Uffelman, D.R. (Naval Research Lab., Washington, D.C. (USA)). 
Mar 1977. = (NRL-MR—3466). NTIS, PC A06/MF AO1. 

The L applications software package in the ‘interim’ 
system is a multi-tasking code embodying a single task overlay and is 
resident on a Data General NOVA 800 minicomputer. The operat- 
ing tasks are a data display task, QLOOK; a data base write task, 
UPDTDB; a communications driver task, NLINK2; and a message 
processing task, PROCT. All tasks other than QLOOK are continu- 
ously core resident during operation. QLOOK, because of its size, 
must be overlayed with only a small root program continuously core 
resident. QLOOK is the main system task in the sense that it 
prepared the system to receive the other tasks and then activates 
them. Once a task is activated, access to the CPU in determined by 
the RDOS (real-time disk operating system) TASK SCHEDULER 
according to priority. Since the data display task is of lesser urgency 
than the real-time data base update, QLOOK lowers its priority after 
activating the other tasks. The RDOS protocol for task ACTI- 
VATE, ABORT, READY and SUSPEND is designed to make 
most efficient use of the CPU. Providing adequate access to the CPU 
for each task is largely a design factor for the code designer. 


5415 (AD-A—040652) Geophysical predictions: sun—weather. 
Technical report. Wilcox, J.M. (Stanford Univ., Calif. (USA). Inst. 
for Plasma Research). Mar 1977. Contract N00014-76-C-0207. 23p. 
(SU-IPR—687). NTIS PC A02/MF AO1. 

The present status of sun—weather research is summarized. 
Recommendations for future research are given. 


5416 (AD-A—040653) Large-scale periodic solar velocities: an 
observational study. Technical report. Dittmer, P.H. (Stanford Univ., 
Calif. (USA). Inst. for Plasma Research). Mar 1977. Contract 
N00014-76-C-0207. 215p. (SU-IPR—686). NTIS PC A10/MF AO1. 

Observations of large-scale solar velocities have been made 
using the mean field telescope and Babcock magnetograph of the 
Stanford Solar Observatory. Observations were made in the magne- 
tically insensitive iron line at 5124 A, with light from the center 
(limb) of the disk right (left) circularly polarized, so that the magne- 
tograph measures the difference in wavelength between center and 
limb. Computer calculations are made of the wavelength differenc- 
produced by global pulsations for spherical harmonics up to second 
order. Computations are also made of the signal produced by dis- 
placing the solar image relative to polarizing optics or diffraction 
grating. Such displacements are the probable source of slow drifts in 
the observed signal. Individual observations clearly show the five- 
minute oscillations. From power spectra, the amplitude is 2.0 
meters/second, and the period is 312.9 +- 0.9 seconds. The ampli- 
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tude gives evidence for a horizontal wavelength greater than 20000 
kilometers, and the period is larger than reported for smaller aper- 
tures. Six months of almost daily observations have been examined 
for changes in oscillatory power or period that might be associated 
with large-scale coronal and solar wind structures as identified by 
solar sector boundaries, the amplitude of the mean magnetic field, or 
the C9 index. No evidence for large-scale organization of the oscilla- 
tions has been found. 


5417 (AD-A—040654) Mean magnetic field of the Sun: obser- 
vations at Stanford. Technical report. Scherrer, P.H.; Wilcox, J.M.; 
Svalgaard, L.; Duvall, T.L. Jr; Dittmer, P.H. (Stanford Univ., Calif. 
(USA). Inst. for Plasma Research). Apr 1977. Contract N00014-76- 
C-0207. 21p. (SU-IPR—682). NTIS PC A02/MF AOl. 

A solar telescope has been built at Stanford University to 
study the organization and evolution of large-scale solar magnetic 
fields and velocities. The observations are made using a Babcock- 
type magnetograph which is connected to a 22.9m vertical Littrow 
spectrograph. Sun-as-a-star integrated light measurements of the 
field magnitude has been about 0.15 gauss with typical measurement 
error less than 0.05 gauss. The mean field polarity pattern is essen- 
tially identical to the interplanetary magnetic field sector structure 
(seen near the earth with a 4 day lag). The differences in the 
observed structures can be understood in terms of a ‘warped current 
sheet’ model. 


5418 (N—76-34103) Solar flares. Severnyy, A.B.; Stepanyan, 
N.N. Sep 1976. Translation of Kosmonavtika Astron. (Moscow), No. 
6, 1976 p 1-63. (NASA-TT-F—17217). 47p. NTIS. 

Contemporary ideas about the processes taking place on the 
sun during flares are presented, and the general laws of their origin 
and development and also the spectral and other characteristics and 
the connection of flares with magnetic fields on the sun are exam- 
ined. Special attention is given to the effect of solar flares on the 
earth’s atmosphere and magnetosphere and on the human organism. 
(auth) 


5419 (N—77-19975) The calculation of theoretical chromos- 
pheric models and predicted OSO I spectra. Semiannual report, 1 
July—30 December 1976. Avrett, E.H. (Smithsonian Astrophysical 
Observatory, Cambridge, Mass. (USA)). Feb 1977. i5p. (NASA- 
CR—149816; SAR—3). NTIS PC A02/MF AO1. 

A computer program was developed which, given a line list 
and a model atmosphere, computes a solar ultraviolet spectrum, 
broadens it, plots it together with an observed spectrum, and labels 
each line. An iterative procedure is utilized. Several of the computed 
and observed spectra are presented. 


5420 (N—77-19977) User's guide to the data obtained by the 
Skylab/ATM NASA-Marshall Space Flight Center/The Aerospace 
Corporation S-056 x-ray experiment. (National Aeronautics and 
Space Administration, Huntsville, Ala. (USA). George C. Marshall 
Space Flight Center). Dec 1976. 60p. (NASA-TM-X—73369). NTIS 
PC A04/MF AO1. 

The S-056 observations consist of 27,000 photographs (filter- 
heliograms) obtained by the X-ray telescope and 1,100 h of propor- 
tional counter data obtained by the X-ray event analyzer in the soft 
X-ray region of the solar spectrum. A description of the S-056 data 
together with additional relevant information that may be needed by 
users of the data is given. 


5421 (N—77-24048) Studies on solar hard x-rays and gamma- 
rays: Compton backscatter, anisotropy, polarization, and evidence for 
two phases of acceleration. Bai, T. (National Aeronautics and Space 
Administration, Greenbelt, Md. (USA). Goddard Space Flight 
Center). Apr 1977. Contract NGL-21-002-316. 159p. (NASA-TM- 
X—71309; X—660-77-85). NTIS PC A08/MF AOI. 

Observations of solar X-rays and gamma-rays from large 
flares show that the hard X-ray spectrum extends into the gamma 
ray region, where a flattening in the spectrum of the continuum 
emission is observed above about 1 MeV. This emission is believed 
to be due to bremsstrahlung. In addition to electron-proton colli- 
sions, at energies greater than approximately 500 keV, bremsstrah- 
lung due to electron-electron collisions becomes significant. Brems- 
strahlung production was calculated for a variety of electron spectra 
extending from the nonrelativistic region to relativistic energies with 
electron-electron bremsstrahlung taken into account. By comparing 
these calculations with data, it is shown that the flattening in the 
spectrum of the continuum emission can be best explained by an 
electron spectrum consisting of two distinct components. This evi- 
dence, together with information on the X-ray and gamma ray time 
profiles, implied the existence of two phases of acceleration. The 
first phase accelerates electrons mainly up to about several hundred 
keV; the second phase accelerates a2 small fraction of the electrons 
accelerated in the first phase to relativistic energies and accelerates 
protons to tens and hundreds of MeV. 


5422 (PB—267241) Solar-geophysical data number 391. Part I. 
Prompt reports. Data for February 1977—January 1977. Coffey, H.E. 


PHYSICS RESEARCH 567 


(National Geophysical and Solar-Terrestrial Data Center, Boulder, 
Colo. (USA)). Mar 1977. 123p. (SGD—391-Pt-1). NTIS PC A06/ 
MF AOl. 

This prompt report provides data for February 1977 on alert 
periods, daily solar indices, solar flares, solar radio waves, solar X- 
ray radiation, coronal holes, solar wind measurements, spacecraft 
observations, inferred IP magnetic field polarities and mean solar 
magnetic field. It also provides data for January 1977 on daily solar 
activity center, sudden ionospheric disturbances, solar radio waves, 
cosmic rays, geomagnetic indices and radio propagation indices. 


5423 (PB—267242) Solar—geophysical data number 391. Part 
II. Comprehensive reports. Data for September 1976—August 1976 
and miscellanea. Coffey, H.E. (National Geophysical and Solar- 
Terrestrial Data Center, Boulder, Colo. (USA)). Mar 1977. 57p. 
(SGD—391-Pt-2). NTIS PC A04/MF AO1. 

This comprehensive report for September 1976, August 1976, 
and Miscellanea provides data on active regions, synoptic solar map, 
solar flares, solar radio waves, energetic solar particles and plasma, 
solar X-ray radiation, abbreviated calendar record, and regional flare 
index. 


5424 (PB—268660) Solar—geophysical data number 392. Part 
I, Prompt reports. Data or March 1977—February 1977. Coffey, H.E. 
(National Geophysical and Solar-Terrestrial Data Center, Boulder, 
Colo. (USA)). Apr 1977. 107p. (SGD—392-Pt-1). NTIS PC A06/ 
MF AOl. 

This prompt report provides data for March 1977 on alert 
periods, daily solar indices, solar flares, solar radio waves, solar x- 
ray radiation, coronal holes, inferred IP magnetic field polarities, 
mean solar magnetic field and solar wind measurements. It also 
provides data for February 1977 on daily solar activity center, 
sudden ionospheric disturbances, solar radio waves, cosmic rays, 
geomagnetic indices and radio propagation indices. 


5425 (PB—268661) Solar-geophysical data number 392. Part II. 
Comprehensive reports. Data for October 1976—September 1976 and 
miscellanea. Coffey, H.E. (National Geophysical and Solar-Terrestri- 
al Data Center, Boulder, Colo. (USA)). Apr 1977. 42p. (SGD— 
392(Pt.2)). NTIS PC A03/MF AOI. 

This comprehensive report for October 1976, September 1976 
and Miscellanea provides data on active regions, synoptic solar map, 
solar flares, solar radio waves, energetic solar particles and plasma, 
synoptic chart, abbreviated calendar record, regional flare index, and 
geomagnetic indices. 


5426 (PB—270309) Solar—geophysical data number 393. Part 
I, Prompt reports. Data for April 1977—March 1977. Coffey, H.E. 
(National Geophysical and Solar-Terrestrial Data Center, Boulder, 
Colo. (USA)). May 1977. 126p. (SGD—393-Pt-1). NTIS PC A07/ 
MF AOI. 

This prompt report provides data for April 1977 on alert 
periods, daily solar indices, solar flares, solar radio waves, solar X- 
ray radiation, coronal holes, spacecraft observations, solar wind 
measurements, inferred IP magnetic field polarities, and mean solar 
magnetic field. It also provides data for March 1977 on: daily solar 
activity center, sudden ionospheric disturbances, solar radio waves, 
cosmic rays, geomagnetic indices, and radio propagation indices. 


5427 (PB—270310) Solar—geophysical data number 393. Part 
II. Comprehensive reports. Data for November 1976—October 1976 
and miscellanea. Coffey, H.E. (National Geophysical and Solar- 
Terrestrial Data Center, Boulder, Colo. (USA)). May 1977. 53p. 
(SGD—393-Pt-2). NTIS PC A04/MF AO1. 

This comprehensive report for November 1976, October 1976 
and Miscellaneous Data provides data on active regions, synoptic 
solar map, solar flares, solar radio waves, energetic solar particles 
and plasma, synoptic chart, abbreviated calendar record, regional 
flare index, cosmic rays, geomagnetic indices, and megnetograms of 
geomagnetic storms. 


GALAXIES 


5428 (N—77-14963) On the infrared polarization of the Orion 
Nebula. Dennison, B. (Virginia Polytechnic Inst. and State Univ., 
Blacksburg (USA). Dept. of Physics). 1976. Contract NGR-33-010- 
146. 16p. (NASA-CR— 149366). NTIS PC A02/MF AO1. 

The implications of the 10 micron polarization of the Orion 
Nebula were re-examined. The polarization was produced by prefer- 
ential extinction in one of the well studied regions of the Kleinman- 
Low Nebula and/or its surroundings. In particular, the need for 
abnormally low temperatures in the polarizing medium was obviat- 
ed. The most likely candidate for the polarizing medium was the 
extended region surrounding the Kleinman-Low Nebula. The degree 
of polarization produced by emission in the far infrared was estimat- 
ed to be as large as 8 percent, although other factors could reduce 
the observable value. 
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COSMOLOGY 
REFER ALSO TO CITATION(S) 5397, 5516 


5429 (AD-A—039108) A four-law logic comment on time, quan- 
tum change, and Universe closure. Bearden, T.E. (System Develop- 
ment Corp., Huntsville, Ala. (USA)). 20 Apr 1977. 16p. NTIS PC 
A02/MF AOl1. 

From the fourth law of logic, the Universe is both open and 
closed simultaneously, although unobservably so. When observation 
is operationally applied, the Universe may appear exclusively open 
or exclusively closed, depending upon the conditions of applying the 
operational observation. The argument over whether space is posi- 
tively or negatively curved, and hence closed or open, is therefore 
specious since the answer will vary depending on the logic which 
applies to the particular observational conditions. 


PLANETARY PHENOMENA 


5430 (LA-UR—77-1487) Computer-generated maps of lunar 
composition from gamma ray data. Arnold, J.R.; Metzger, A.E.; 
Reedy, R.C. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 9p. (CONF-770322—5). Dep. NTIS, PC 
A02/MF AO1. 

From Lunar science conference; Houston, Texas, United 
States of America (USA) (14 Mar 1977). 

The system of Eliason and Soderblom (1977) has been used to 
process some of the gamma ray mapping data obtained on Apollo 15 
and 16. Old results are confirmed and new information obtained, 
especially with respect to the distribution of Fe over the area 
mapped, and the correlation of Fe with the radioactive elements. 
The results are displayed. 


5431 (N—77-14651) Terrestrial kilometric radiation: 3-average 
spectral properties. Kaiser, M.L.; Alexander, J.K. (National Aero- 
nautics and Space Administration, Greenbelt, Md. (USA). Goddard 
Space Flight Center). Nov 1976. 27p. (NASA-TM-X—71244; X— 
695-76-255). NTIS PC A03/MF AOl1. 

A study is presented of the average spectral properties of 
terrestrial kilometric radiation (TKR) derived from observations 
made by radio astronomy experiments onboard the IMP-6 and RAE- 
2 spacecraft. As viewed from near the equatorial plane, TKR is most 
intense and most often observed in the 21-24 hr local time zone and 
is rarely seen in the 09-12 hr zone. The peak flux density usually 
occurs near 240 kHz, but there is evidence that the peak occurs at a 
somewhat lower frequency on the dayside. The frequency of the 
peak in the average flux spectrum varies inversely with increasing 
substorm activity as inferred from the auroral electrojet index (AE) 
from a maximum near 300 kHz during very quiet times to a mini- 
mum below 200 kHz during very disturbed times. The absolute flux 
levels in the 100-600 kHz TKR band increase significantly with 
increasing AE. The average power associated with a particular 
— region seems to decrease rapidly with increasing source 
altitude. 


5432 (N—77-24038) Contribution of interstellar particles to the 
interplanetary dust complex. Gary, G.A. (National Aeronautics and 
Space Administration, Huntsville, Ala. (USA). George C. Marshall 
Space Flight Center). Jan 1977. 33p. (NASA-TM-X—73377). NTIS 
PC A03/MF AO1. 

The Poynting-Robertson effect acting on interstellar particles 
passing by the Sun was shown to have the potential to capture and 
possibly to contribute some of these particles to the interplanetary 
dust complex. When the probability of encounter of the Sun with 
interstellar clouds is considered, the quasi-equilibrium mass rate of 
accretion by this mechanism is comparable to the mass loss rate of 
the interplanetary complex. The mechanism then produces a quasi- 
equilibrium condition to maintain the interplanetary particle com- 
plex. This requires that the interstellar particles have a repulsive 
force due to radiation pressure less than the attractive gravitational 
force. If this assumption is correct for a significant fraction of the 
particles, then at intervals an interstellar cloud may pass sufficiently 
close to the Sun to allow the Poynting-Robertson effect to replenish 
the interplanetary complex. The previously proposed mechanisms of 
gravitational encounters and the solar gravitational lens as a method 
of capture of interstellar particles are shown to be insufficient. 
Corrections to the formulations of these two methods are given, and 
a closed form formula of the Poynting-Robertson effect on hyperbol- 
ic Orbits about a star is derived. 


5433 Molybdenite in calcium—aluminum-rich inclusions in the 
Allende meteorite. Fuchs, L.H.; Blander, M. (Argonne National 
Lab., IL). Geochim. Cosmochim. Acta; 41: 1170-1175(1977). 

The first observations of molybdenite in a meteorite were 
made in two Ca—Al-rich inclusions in the Allende chondrite. The 
mineral occurs as single individuals completely enclosed in high Ni 

‘metal (62 to 64.5 wt. % Ni). The association with refractories is 
consistent with thermodynamic calculations which predict that Mo 
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is a high-temperature condensate even when nucleation constraints 
are imposed on the formation of a metal phase. Kinetic factors 
(including nucleation constraints) appear to have played an impor- 
tant role in the formation of molybdenite and the associated sulfides, 
magnetite and high nickel metal. 1 figure, 5 tables. 


ATMOSPHERIC PHYSICS 


AURORAL AND IONOSPHERIC PHENOMENA 


5434 (AD-A—039311) Chatanika radar results during the 
EXCEDE experiment. Topical report January—September 1976. 
Watt, T.M. (Stanford Research Inst., Menlo Park, Calif. (USA)). Sep 
1976. Contract DNA001-74-C-0167. 34p. NTIS PC A03/MF AOl1. 

Results of the Chatanika DNA 617 Radar support coverage 
of the EXCEDE rocket experiment are presented, along with mag- 
netometer and riometer data to give a more complete picture of 
ionospheric processes. The EXCEDE rocket was launched at 
0546:40 UT on 28 February 1976. The purpose of the experiment 
was to stimulate and measure shortwave infrared emissions under 
quiet ionospheric conditions. The Chatanika radar supported the 
experiment in two ways--first, by monitoring the ionosphere and 
assuring that quiet ionospheric conditions existed at launch, and 
second, by providing continuous measurements of electron density 
near the rocket trajectory for comparison and correlation with 
rocket data. 


5435 (AD-A—040776) Transionospheric differential delay mea- 
surements using the NTS satellites. Final report. Morris, C.J. (Naval 
Research Lab., Washington, D.C. (USA)). Apr 1977. 76p. (NRL- 
MR—3485). NTIS PC A05/MF AO1. 

When a signal passes through the ionosphere, it experiences a 
delay proportional to the total electron content (TEC) of the ionos- 
phere. Variations in the TEC can have a significant effect on the 
error and power budgets of satellite navigation systems. This report 
describes the design and construction of equipment to measure and 
digitally record the transionospheric differential delay of signals 
from the NTS satellites. 


5436 (AD-A—040916) Midlatitude total electron content and 
slab thickness: a summary of seasonal, solar cycle, and magnetically 
disturbed behavior. Environmental research papers. Klobuchar, J.A. 
(Air Force Geophysics Lab., Hanscom AFB, Mass. (USA)). 10 Mar 
1977. 23p. (AFGL-TR—77-0065; AFGL-ERP—593). NTIS PC 
A02/MF AOl. 

This paper is a summary of the results of nearly a full solar 
cycle of recordings of total electron Content, TEC, taken from 
Hamilton, Massachusetts, a northern midlatitude station. While many 
of the aspects of TEC behavior from this station have been published 
separately, the completion of a nearly full solar cycle of data 
recordings provides a convenient time to compile a summary of the 
conclusions drawn from this work. The major features of diurnal, 
seasonal, and solar-cycle dependence of TEC and equivalent slab 
thickness are described. The seasonal anomaly in daily maximum 
TEC has a pronounced peak during equinoxes, as does N(max) from 
a nearby ionosonde. Daytime equivalent slab thickness, however, has 
no seasonal anomaly and a negligible semiannual component. Slab 
thickness is also shown not to be a useful measure of daytime neutral 
temperature. Average changes in TEC, N(max) and slab thickness 
during magnetic storms are summarized as well. 


5437 (AD-A—040934) Auroral data analysis. Winningham, 
J.D.; Heikkila, W.J.; Shepherd, G.G. (Texas Univ., Dallas (USA). 
Richardson Center for Advanced Studies). 15 Feb 1977. Contract 
F19628-76-C-0005. 48p. NTIS PC A03/MF AO1. 

During the previous year four papers have been published in 
refereed journals. In addition one more is accepted for publication 
and three more are in the refereeing process. Each deals with effects 
produced by auroral particles on the ionosphere and atmosphere and 
in turn how the dynamics of auroral particles are influenced by 
terrestrial and interplanetary magnetic activity. In particular, a 
framework has been laid that relates the equatorward edge of 
auroral particle precipitation to the IMF Bz component and sub- 
storm activity. Work is at present being carried on that both qualita- 
tively and quantitatively relates the equatorward edge of the trough 
to the 6300 A optical emission and electron fluxes observed by ISIS 
2. Utilization of electron fluxes as the common link is hoped to result 
in an empirical relation between the poleward trough wall and 
influences that modify its position. 


5438 (AD-A—041799) Positive ions in the middle atmosphere 
during sunrise conditions. Research and development technical report. 
Mitchell, J.D.; Sagar, R.S.; Olsen, R.O. (Army Electronics Com- 
mand, Fort Monmouth, N.J. (USA)). May 1977. 15p. (ECOM— 
5819). NTIS PC A02/MF AOl1. 

Two subsonic Gerdien condenser experiments were recently 
conducted at White Sands Missile Range, New Mexico, to study 
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upper atmospheric ionization processes during morning twilight 
conditions. The same instrument was flown on 15 July 1975 at 0618 
MST (chi = 75 deg) and 26 September 1975 at 0600 MST (chi = 90 
deg). Electrical conductivity data from two subsonic blunt probe 
experiments (9 June 1971 at 0809 MST (chi = 53 deg) and 28 July 
1971 at 0705 (chi = 68 deg) are also included in this study. At 30 
km, the positive ion conductivity data for the four flights are 
generally in good agreement; no particular discrepancies due to 
differences in launch dates or measurement techniques are indicated. 
Above 60 km, the buildup in conductivity with respect to the launch 
times presumably reflects an increase in positive ion number density 
associated with solar ultraviolet ionization. The most noticeable 
buildup, however, occurs between 35 and 60 km, where the positive 
ion conductivity values increase during the early morning period by 
as much as an order of magnitude (between 45 and 50 km). The 
Gerdien condenser measurements indicate that this buildup in con- 
ductivity is related to an increase in positive ion mobility, thus 
suggest the presence during the early morning hours of a solar 
dependent process for forming smaller, more mobile positive ions. 


5439 NO/sub x/ catalytic ozone destruction: sensitivity to rate 
coefficients. Duewer, W.H.; Wuebbles, D.J.; Ellsaesser, H.W.; 
Chang, J.S. (Univ. of California, Livermore). J. Geophys. Res.; 82: 
No. 18, 2599-2605(20 Jun 1977). 

A reply is given to comments on an article concerning the 
kinetics of stratosphere reactions. Constraints on the variation of 
reaction rate coefficients that may be imposed by relative rate data 
and the treatment of odd oxygen destruction rates are considered, 
along with the uncertainty in the calculational results. 7 figures, 5 
tables. (RWR) 


EFFECTS OF NUCLEAR DETONATIONS 


5440 (AD-A—042116) Elf noise statistics and processing under 
disturbed conditions. Final report. Field, E.C.; Berlot, R. (Pacific 
Sierra Research Corp., Santa Monica, Calif. (USA)). Dec 1974. 
Contract N00014-74-C-0234. 58p. (PSR—411). NTIS PC A04/MF 
AOl. 

This report addresses the question of whether nonlinear pro- 
cessing schemes optimized on the basis of ambient extremely-low- 
frequency (ELF) atmospheric noise data will give near-optimum 
processing gain in nuclear/PCA environments. Analytic expressions 
are derived for noise-pulse waveforms, amplitude probability distri- 
butions (APDs), and processing gain as a function of clip levels. 
Numerical results are given for each of these quantities under 
ambient and spread-debris-nuclear/PCA environments. Good agree- 
ment is obtained with ambient ELF atmospheric noise data and 
results from much more complicated numerical treatments. The 
ionospheric disturbances considered significantly increase the ratio 
of the energy carried in noise spikes to the energy of the background 
Gaussian noise. This change in ratio, which alters the APDs consid- 
erably, occurs because Gaussian noise propagates over longer dis- 
tances than noise spikes, and therefore tends to be suppressed rela- 
tive to the spikes by increased attenuation. On the other hand, total 
RMS noise, to which noise spikes make the major contribution, may 
well be affected only slightly by environmental changes. Conse- 
quently, to achieve maximum processing gain, clip levels should be 
set according to the ratio of noise-spike energy to Gaussian back- 
ground energy. Because this ratio can change drastically, an adap- 
tive procedure is called for. Calculations show that the experimental 
SANGUINE noise-suppression circuit, which self-adapts to clip 
some specified fraction--typically 20 to 60 percent--of the time gives 
nearly optimum processing gain for a wide variety of ambient and 
nuclear/PCA environments. 


MAGNETOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 5418, 5638 


5441 (AD-A—039264) Stimulation of Pc 1 micropulsations by 
controlled vif transmissions. Interim report. Koons, H.C. (Aerospace 
Corp., El Segundo, Calif. (USA). Space Physics Lab.). 7 Apr 1977. 
Contract F04701-76-C-0077. 28p. NTIS PC A03/MF AO1. 
Experiments designed to generate ultra-low-frequency (ulf) 
waves artificially were undertaken in conjunction with controlled 
very-low-frequency (vif), wave transmissions conducted at Fort 
Richardson, Alaska (L approximately 4). Pc 1 micropulsations are 
believed to be produced by a Doppler-shifted, resonant interaction 
between Alfven waves and moderately-energetic, ring-current pro- 
tons (Jacobs, 1970). This interaction is analogous to the interaction 
between vif whistler-mode waves and energetic electrons. The inter- 
action occurs between waves and particles traveling in ‘opposite’ 
directions along a magnetic field line. An anomalous interaction can 
also occur between vif whistler-mode waves overtaking protons 
traveling in the same direction along the magnetic field line. 


5442 (AD-A—040265) Experimental investigation of the char- 
acteristics of Pcl micropulsation propagation using a midlatitude five- 
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station receiving network. Final report. Althouse, E.L.; Davis, J.R. 
(Naval Research Lab., Washington, D.C. (USA)). 18 May 1977. 98p. 
(NRL—8086). NTIS PC A0S/MF AOI. 

An experimental study has been made of the characteristics of 
the propagation of midlatitude Pcl micropulsations for the purpose 
of assessing the applicability of the 0.5-2.0 Hz frequency band to 
naval communications. Naturally occurring hydromagnetic emis- 
sions were the object of study because no effective way of artificially 
generating these waves is known. Observations were made using a 
five-station receiving network stretching from New York to Florida 
and from Maryland to Illinois. All data were telemetered in real time 
over telephone data lines to NRL for centralized recording and 
analysis. Amplitude, spectral, and polarization characteristics are 
presented for the data analyzed. Cross-correlation was used to 
determine propagation time delays between sites. The time delays 
were used as input parameters for three methods of propagation 
analysis to determine the speed and direction of arrival of the Pcl 
waves. The first analysis method considers the propagation to be 
that of a plane wave traveling over a flat Earth; the second method 
considers the propagation to be that of a plane wave traveling over a 
spherical earth. The third method (called the source location 
method) assumes that the wave front spreads radially over a spheri- 
cal earth from a localized source. Of the three analysis methods, the 
source location method satisfied the data best, had smaller standard 
deviations for the values of propagation velocity determined, and 
was more consistent in computed direction of arrival. No case of 
east-to-west propagation was observed, but this is primarily due to 
the mid-latitude location of the observation sites. 


5443 (AD-A—040470) Longitude-time pattern for quiet-time 
midlatitude electron precipitation. Interim report. Luhmann, J.G.; 
Vampola, A.L. (Aerospace Corp., El Segundo, Calif. (USA). Ivan 
A. Getting Labs.). 10 May 1977. Contract F04701-76-C-0077. 33p. 
NTIS PC A03/MF AOl. 

During geomagnetically quiet times, particle precipitation at 
midlatitudes (2 < or = L < or = 4) results from a combination of 
pitch angle diffusion into the bounce loss cone and the opening of 
the bounce loss cone in the direction of drift to a maximum value 
which defines the drift loss cone. The geographical distribution of 
precipitation can thus be determined from geomagnetic field models 
which give the rate of change of the bounce loss cone size provided 
that an assumption is made about the spatial distribution of the 
source region where particles are scattered in the drift loss cone. 
Some observations indicate that the pitch angle scattering of kilovolt 
electrons occurs preferentially in the 0600-1200 LT quadrant of the 
magnetosphere. If the source of drift loss cone electrons is localized, 
precipitation into the midlatitude atmosphere will depend on both 
longitude and time of day. A simple model, in which the morning 
source is represented by a delta function at 0800 LT, leads to a 
qualitative picture of the morphology of precipitation in both North- 
ern and Southern Hemispheres. The predictions of this model are 
consistent with some observations of 29- and 59-keV electrons from 
the low altitude satellite 1972-76B. 


5444 (AD-A—041910) Specification of geosynchronous plasma 
environment, Final report 1 June—30 November 1976, DeForest, S.E. 
(California Univ., San Diego, La Jolla (USA). Inst. of Pure and 
Applied Physical Sciences). 1 Feb 1977. Contract F19628-76-C-0214. 
33p. NTIS PC A03/MF AOl1. 

Data from UCSD plasma instruments on the ATS 5 and 6 
satellites has been studied to specify the geosynchronous plasma 
environment as it affects electrostatic charging of spacecraft. The 
emphasis of the initial study has been primarily to service the needs 
of the design engineer, while simultaneously establishing the context 
in which a more general model could be developed. The report 
includes an environmental specification plus a review of geosynch- 
ronous plasma and wave phenomena. (Author) 


5445 (AD-A—041919) A preliminary specification of the geo- 
synchronous plasma environment. Topical report. DeForest, S.; 
Wilson, A.R. (Systems, Science and Software, La Jolla, Calif. 
(USA)). Sep 1976. Contract DNA001-76-C-0121. 76p. (SSS-R—77- 
3027). NTIS PC A05/MF AO1. 

A preliminary specification of the plasma environment of 
geosynchronous satellites is provided. The plasma electron and ion 
density histories and temperatures are provided for a few selected 
days, including periods of substorm activity and eclipse. 


5446 (N—76-34104) Energies of backstreaming protons in the 
foreshock. Greenstadt, E.W. (TRW Systems Group, Redondo 
Beach, Calif. (USA). Space Sciences Dept.). May 1976. Contract 
NASW-2877. 14p. (NASA-CR—147981; TRW—29506-6002-RU- 
00). NTIS, PC A02/MF AO1. 

A predicted pattern of energy vs detector location in the 
cislunar region is displayed for protons of zero pitch angle traveling 
upstream away from the quasi-parallel bow shock. The pattern is 
implied by upstream wave boundary properties. In the solar ecliptic, 
protons are estimated to have a minimum of 1.1 times the solar wind 
bulk energy E/sub SW/ when the wave boundary is in the early 
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morning sector and a maximum of 8.2 E/sub SW/ when the bound- 
ary is near the predawn flank. (auth) 


5447 (N—77-23649) Research of magnetospheric physics phe- 
nomena using sounding rockets. Semiannual status report, 1 Jul 
1976—31 Dec 1976. Steffen, J.E. (Minnesota Univ., Minneapolis 
(USA). Tate Lab. of Physics). 31 Dec 1976. 4p. (NASA-CR— 
152503). NTIS PC A02/MF AOl. 

A bibliography of approximately 25 papers is presented on 
the Electron Echo Experiments. The data analysis included an 
extensive study of the electron accelerator beam, detector data 
correlations with the electron beam injections, and the study of 
about 30 onboard detected echoes. 


5448 (N—76-33778) Tearing instability of the neutral sheet with 

normal component of the magnetic field. Galeyev, A.A.; Zelenyy, 
L.M. Oct 1976. Translation of Rept. Pr-254, Moscow, Inst. Of Space 
Res., Acad. Of Sci. USSR, 1975 p 1-52. (NASA-TT-F—17225). 48p. 
NTIS, PC A03/MF AOl1. 

The development of tearing instability in plasma with a 
diffusive neutral sheet and the presence of the normal component of 
the magnetic field of small but finite amplitude is considered. The 
effect of this component at very small values on the orbits of 
electrons near the neutral sheet leads to stabilization of the electron 
tearing mode. Development of ion tearing instability is possible only 
when the resonance of perturbations with ions is not disrupted and 
the electron Larmor orbits in the normal field do not prevent the 
existence of perturbations in the vicinity of the neutral sheet. It is 
shown that such splits can form only if the current in the sheet is 
sufficiently strong. The plasma states below the instability are metas- 
table with respect to excitation of the ion tearing mode. The results 
play a key part in theoretical explanation of the sharp transition to 
the explosive phase of magnetosphere substorms. (auth) 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 5480, 5481 


5449 (AD-A—042060) Computer simulation of the angular dis- 
persion of sputtered copper isotopes and a possible ‘liquid splash’ 
effect. Master's thesis. Kelly, P.W.S. (Naval Postgraduate School, 
Monterey, Calif. (USA)). Jun 1977. 259p. NTIS PC Al2/MF AOl1. 

The NPS computer simulation model was modified to study 
the angular dispersion and ring of sputtering sites formation of 
sputtered copper isotopes. The sputtering ratio as a function of the 
ion mass and the microcrystallite size needed to contain low-energy 
envents were also investigated. A shift in the ejection angles of 
sputtered Cu (63) isotopes toward the surface normal is observed. 
When the ‘primary knock-on atom’ was a light isotope, all of the 
sputtered atoms were ejected more nearly normal to the surface. The 
predominance of sputtered atoms in the <100> and <101> direc- 
tions from the impact atom indicated an ease of momentum transfer 
in these directions. Results obtained from studies based upon a grid 
of impact points compares very favorably with the results obtained 
when randomly selected impact points were used. The rings of 
sputtered atoms present a ‘Liquid Splash’ effect. (Author) 


5450 (AD-A—042062) Energy shift of alkali earths in the vicin- 
ity of metal surfaces. Technical report. Leavitt, R.P.; Morrison, C.A. 
(Harry Diamond Labs., Washington, D.C. (USA)). Jun 1977. Sip. 
(HDL-TR—1802). NTIS PC A04/MF AO1. 

The theory of alkali earth atom—metal interactions is exam- 
ined. The contribution to the surface potential arising from the ions 
can be decomposed into two terms, one a point-charge lattice term 
and the other dependent on the surface states of the ions comprising 
the lattice. These contributions to the potential are combined with 
Gadzuk’s image formalism to obtain energy shifts of the alkali atoms 
K on Pt, Cs on W, and K and Cs on PrSb. Gadzuk’s theory is 
reviewed and criticized for self-consistency. 


5451 (ANL—76-88(Pt.1), pp 14-36) Electron-optical design pa- 
rameters for a high-resolution electron monochromator. Tanaka, H.:; 
Huebner, R.H. 1976. 

In Radiological and Environmental Research Division annual 
report. Fundamental molecular physics and chemistry, June 1975— 
September 1976. 

Detailed design parameters of a new, high-resolution electron 
monochromator are presented. The design utilizes a hemispherical 
filter as the energy-dispersing element and combines both cylindrical 
and aperture electrostatic lenses to accelerate, decelerate, transport, 
and focus the electron beam from the cathode to the interaction 
region. 
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5452 Multiple scattering of 12 to 40 MeV heavy ions through 
small angles. Hooton, B.W. (Atomic Energy Research Establish- 
ment, Harwell, Eng.); Freeman, J.M.; Kane, P.P. Natl. Bur. Stand. 
(U.S.), Spec. Publ.; No. 461, 136-139(Jan 1977). 

rom International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

Collimated beams of heavy ions were allowed to pass through 
thin foils. The angular distributions of the transmitted beams were. 
measured with a position sensitive silicon detector. Oxygen, chlorinz 
and iron ions of energy between 12 to 40 MeV were used in 
conjunction with carbon, aluminium, nickel and gold foils of thick- 
nesses between 12 to 250 wg/cm* Values obtained for the half- 
angles of the distributions at half height are in fair agreement with 
the recent theoretical predictions of Meyer (1971). The data deviate 
substantially from the values calculated on the basis of the Moliere 
theory (1948) and even more markedly from those based on the 
theory of Nigam, Sundaresan and Wu (1959). Reasons for the 
success of the recent Meyer theory in the interpretation of the new 
data will be clarified. 


5453 Reflection of hydrogen from stainless steel and Nb. Eck- 
stein, W.; Matschke, F.E.P.; Verbeek, H. (Max-Planck-Institut fuer 
Plasmaphysik, Garching/Muenchen (Germany, F.R.)). J. Nucl. 
Mater.; 63: 199-204(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

, Polycrystalline targets of stainless steel and- Nb have been 
bombarded at normal incidence by protons and deuterons with 
energies between 1.0 and 15 keV. The energy distributions of neu- 
tral, positive, and negative particles backscattered at 135° have been 
measured. For bombardment energies above 2.5 keV the spectra of 
all three components of the backscattered particles and hence their 
sum show a maximum at low energies. By integrating the spectra 
absolute particle and energy reflection coefficients were determined. 
For stainless steel they agree with theoretical expectations while for 
Nb they are considerably lower. 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 4402 


5454 (AD-A—036195) Beam-foil spectroscopy. Final report, 1 
January 1971—31 December 1976, Whaling, W. (California Inst. of 
Tech., Pasadena (USA). W.K. Kellogg Radiation Lab.). 21 Feb 
1977. Contract N00014-75-C-0424. 32p. NTIS PC A03/MF AOI. 

This report describes measurements of atomic transition prob- 
abilities in Fe III, Nd II, Ti I, and Mn I carried out in 1976, and 
refers briefly to measurements in Fe II, Ni I, Cr I, Pr I carried out 
since 1971. Method is beam-foil time-of-flight measurements of radia- 
tive lifetime of a level, combined with a measurements of the 
branching ratio for the decay of the level. Purpose and evolution of 
the research program over the past six years is discussed. 


5455 (ANL—76-88(Pt.1)) Radiological and Environmental Re- 
search Division annual report. Fundamental molecular physics and 
chemistry, June 1975—September 1976. (Argonne National Lab., III. 
(USA)). 1976. Contract W-31-109-ENG-38. 227p. Dep. NTIS, PC 
Al1/MF AOl1. 

A summary of research activities in the fundamental molecu- 
lar physics and chemistry section at Argonne National Laboratory 
from July 1975 to September 1976 is presented. Of the 40 articles and 
abst-acts given, 24 have been presented at conferences or have been 
published and will be separately abstracted. Abstracts of the remain- 
ing 16 items appear in this issue of ERA. (JFP) 


5456 (ANL—76-88(Pt.1), pp 38-50) Absorption cross sections 
at high energies. Scattered light corrections and results for ethane 
from 22 to 58 eV. Person, J.C.; Nicole, P.P. 1976. 

In Radiological and Environmental Research Division annual 
report. Fundamental molecular physics and chemistry, June 1975— 
September 1976. 

A new lamp has been utilized to make measurements of the 
absorption cross section for ethane in the energy range from 22 to 58 
eV, and a new procedure is applied to correct the data for the effects 
of scattered light. 


5457 (ANL—76-88(Pt.1), pp 51-52) Molecular effects on inner- 
poe photoabsorption. K-shell spectrum of N2. Dehmer, J.L.; Dill, D. 

In Radiological and Environmental Research Division annual 
report. Fundamental molecular physics and chemistry, June 1975— 
September 1976. 

The multiple-scattering model is used to compute the discrete 
part and the first 100 Ry of the photoionization continuum for K- 
shell photoionization of Nz. These spectra are shown. The ¢alcula- 
tion accounts for novel features and shows how they arise from 
centrifugal-barrier effects manifested as shape resonances in high 
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momentum components of the final-state wave functions. The 
energy dependence of the angular distributions, Kronig structure in 
high energy continuum, effects of results on valence-shell spectra, 
and the likelihood of widespread observation of shape resonances in 
ionization processes in other molecules are also discussed. one refer- 
ence (JFP) 


5458 (ANL—76-88(Pt.1), pp 65-72) Fixed-molecule photoelec- 
tron angular distributions of CO for fixed source-detector orientation. 
Wallace, S.; Dill, D.; Dehmer, J.L. 1976. 

In Radiological and Environmental Research Division annual 
report. Fundamental molecular physics and chemistry, June 1975— 
September 1976. 

Carbon K-shell ionization of CO at the =(f) resonance was 
computed for several detection directions using dipole transition 
amplitudes computed by the multiple-scattering formulation of inner- 
shell photoionization. the dependence of cross sections on helicity is 
also discussed. 8 references. (JFP) 


5459 (ANL—76-88(Pt.1), pp 79-80) Wavelength dependence of 
the branching ratio for the 5p subshell of Xe. Dehmer, J.L. 1976. 

In Radiological and Environmental Research Division annual 
report. Fundamental molecular physics and chemistry, June 1975— 
September 1976. 

Viewed separately, recent measurements by Samson et al. and 
by Wuilleumier et al. lead to different wavelength dependences of 
the ?P/sub 3/2/ : *P/sub 1/2/ branching ratio of the 5p subshell of 
Xe. The interpretation may be clarified somewhat by combining a 
new measurement with both earlier sets of data. 


5460 (ANL—76-88(Pt.1), pp 98-105) Mechanism for vibration- 
al autoionization in H2. Dehmer, P.M.; Chupka, W.A. 1976. 

In Radiological and Environmental Research Division annual 
report. Fundamental molecular physics and chemistry, June 1975— 
September 1976. 

An experiment is performed yielding new information on the 
final vibrational state distributions for autoionizing Rydberg states in 
Hz in the region between the ionization threshold and 735 A. The 
relative photoionization cross sections for para-H*2, He H*, and 
NeH* were determined at a wavelength resolution of 0.08 A in the 
studied region. From these results cross sections for the autoionizing 
levels were determined. 4 references. (JFP) 


5461 (ANL—76-88(Pt.1), pp 118-125) Spectroscopic and Bethe 
cross-section data for sodium-like ions. Kim, Y.K.; Desclaux, J.P. 
1976. 

In Radiological and Environmental Research Division annual 
report. Fundamental molecular physics and chemistry, June 1975— 
September 1976. 

Wavelengths and dipole oscillator strengths for the 3s — 3p 
and 3s — 4p transitions of sodium-like ions are computed from the 
relativistic and nonrelativistic Hartree-Fock wavefunctions. The rel- 
ativistic wavelength data for Pv and heavier ions agree with avail- 
able experimental data to 1% or better. As expected, the dependence 
of the oscillator strengths on the nuclear charge, Z, shows the same 
qualitative behavior observed in the resonance transitions of the Li 
sequence. For heavy ions (Z > 40), the sum of the relativistic 
oscillator strengths for the 3p and 4p transitions is 5 to 30% higher 
than the sum of nonrelativistic values. The Bethe cross sections, 
which contain the leading terms of the plane-wave Born approxima- 
tion, indicate that the relativistic cross sections for heavy ions are 10 
to 40% smaller than the nonrelativistic cross sections. 


5462 (ANL—76-88(Pt.1), pp 135-140) Comparison of the Born 
and Glauber cross sections for the 2s—+3p transition of H. Chan, F.T.; 
Chang, C.H.; Lieber, M.; Kim, Y.K. 1976. 

In Radiological and Environmental Research Division annual 
report. Fundamental molecular physics and chemistry, June 1975— 
September 1976. 

Minima in the generalized ocillator strength for the 2s — 3p 
transition of H deduced from the Glauber approximation are found 
to shift from the Born approximation results in qualitative agreement 
with known experimental data on the resonance transitions of rare 
gases and Hg. 


5463 (ANL—76-88(Pt.1), pp 141-145) Systematics of zero- 
energy phase shifts for atomic ions. Theodosiou, C.E.; Dehmer, J.L.; 
Fano, U.; Inokuti, M. 1976. 

In Radiological and Environmental Research Division annual 
report. Fundamental molecular physics and chemistry, June 1975— 
September 1976. 

In an ongoing study to map out the gross systematics of 
properties of atomic ions, the Hartree-Slater model was employed to 
calculate the zero-energy phase shifts for atoms between He and Rb 
at all stages of ionization. The results, presented as phase-shift 
surfaces, indicate several pronounced trends in the electronic struc- 
ture of atomic ions. 


5464 (COO—2569-4) Chemil ence from Al+ Os: pertur- 
bations, populations, and vibrational analysis for the AIO A?7—X?=* 
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transition, Sayers, M.J.; Gole, J.L. (Massachusetts Inst. of Tech., 
Cambridge (USA). Dept. of Chemistry). 1977. Contract EY-76-S-02- 
2569. 38p. Dep. NTIS, PC A03/MF AO1. 

Thesis. 

The A?Pi/sub i/ — X?=* chemiluminescence resulting from 
the reaction Al + O3 —- AlO* + QO» was investigated. It was found 
that the constants extracted for the A?Pi/sub i/ state by McDonald 
and Innes adequately describe the vibrational structure of this state 
to high (~29) vibrational levels, the behavior being indicative of a 
Morse oscillator. Perturbations previously observed in the X?=* 
state are explicitly analyzed in terms of A?Pi/sub '/2./ — X?=* 
spin—orbit interactions, and a comparison with A?Pi/sub '/2/ — 
Bs" perturbations i is made. Approximate populations N/sub v'‘/ for 
the A*Pi/sub i/ vibrational levels are determined; the population 
distribution is dramatically non-Boltzmann, peaking at an energy just 
below that corresponding to the v = O level of the B?* state. This 
peaking is explained in terms of efficient collisional transfer from the 
A state to the B state. 6 figures, 1 table. 


5465 (UCRL—79521) Rydberg series in the lanthanides and 
actinides observed by stepwise laser excitation. Worden, E.F.; Solarz, 
R.W.; Paisner, J.A.; Rajnak, K.; Shore, B.W.; Conway, J.G. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 18 May 
1977. Contract W-7405-ENG-48. 32p. (CONF-770661—1; IS—77- 
138). Dep. NTIS, PC A03/MF AO1. 

From International conference on atomic and molecular 
states coupled to a continuum-highly excited atoms and molecules; 
Aussois, France (13 Jun 1977). 

The techniques of stepwise laser excitation were applied to 
obtain Ryberg series in the lanthanides and in uranium. The methods 
employed circumvent many of the experimental difficulties inherent 
in conventional absorption spectrosopy of these heavy atoms with 
very complex spectra. The Rydberg series observed have allowed 
the determination of accurate ionization limits. The values in eV are: 
Ce, 5.5387(4);Nd, 5.5250(6); Sm, 5.6437(10); Eu, 5.6704(3); Gd, 
6.1502(6); Tb, 5.8639(6); Dy, 5.9390(6); Ho, 6.0216(6); Er 6.1077(6); 
U, 6.1941(5). A comparison of the f/sup n/s?-f/sup n/s ionization 
limits as a function of n with theoretical calculations is made. 


5466 Conditions for the equivalence of the surface hopping and 
complex-valued time methods to affect nonadiabatic transitions. Stine, 
J.R.; Muckerman, J.T. (Brookhaven National Lab., Upton, NY). 
Chem. Phys. Lett.; 44: No. 1, 46-49(15 Nov 1976). 

Two semiclassical theories used to describe collision-induced 
electronic transitions, namely the surface hopping method of Tully 
and Preston and the “exact” semiclassical method of Miller and 
George, are examined; conditions such that the two methods are 
equivalent are given. An example using a DIM potential energy for 
Hs* is discussed. 1 figure, 1 table. 


5467 Measurements of Sc I gf-values. Parkinson, W.H.; Reeves, 
E.M.; Tomkins, F.S. (Harvard Coll. Observatory, Cambridge, MA). 
Proc. R. Soc. (London), Ser. A; 351: 569-579(1976). 

By means of a “heat pipe” and the “hook method” the gf- 
values for 98 transitions in neutral scandium between 200 and 650 nm 
have been measured. Of these transitions, 33 are unclassified lines 
that occur in pairs with the lower energy level identified, and 14 are 
unclassified but are believed to originate from one of the two levels 
of the ground term. The absolute scale of gf-values has been based 
on the measurements of Bell and Lyzenga (1976). We have com- 
pared our values to those in the literature. 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


REFER ALSO TO CITATION(S) 5543 


5468 (LA-UR—77-1266) Some recent results on y~ transfer in 
systems with bound hydrogen. Knight, J.D.; Mausner, L.F.; Orth, 
C.J.; Schillaci, M.E.; Naumann, R.A.; Schmidt, G. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 
8p. (CONF-770646—1). Dep. NTIS, PC A02/MF AOl1. 

From International symposium on meson chemistry and me- 
somolecular processes in matter; Dubna, Union of Soviet Socialist 
Republics (USSR) (7 Jun 1977). 

Preliminary results are given for two sets of experiments 
conducted in order to obtain information on the role of bound 
hydrogen in possible yz: transfer processes by comparisons of muonic 
Lyman spectra. Muonic x-ray intensity patterns of Cl in CCk, 
CHeCl, and a CCl, + CsHis mixture. Secondly the same type of 
experiment was performed but with F as the test element. Muonic x- 
ray spectra of the normal and deutero forms of a compound were 
compared. 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 5455, 5464 
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5469 (AD-A—039119) Fundamental problems in high altitude 
aerodynamics. Final report 1 October 1971—30 September 1976. 
Muntz, E.P. (University of Southern California, Los Angeles (USA). 
Dept. of Aerospace Engineering). 1977. 10p. NTIS PC A02/MF 
AOl. 


Four major lines of research have been followed. Early in the 
period a significant effort was expended on measuring molecular 
velocity distribution functions in shock waves. Very significant 
results were obtained leading to a quantitative comparison of various 
computation methods and experiment. Another research effort was 
in measuring the rotational transitions excited in nitrogen - rare gas 
collisions. A third research effort, which continues through to the 
present, is the study of the interactions between an underexpanded 
gas plume and a background gas. A fairly comprehensive under- 
standing of the rarefaction of the interaction of exhaust plumes with 
their environment has resulted from this work. A fourth research 
direction is the continuing study of the electron beam flourescence 
technique. Also, the extension of the technique to measure detailed 
properties of high vibrational temperature, low rotational tempera- 
ture flows is described in more detail in the main body of this final 
report. 


5470 (ANL—76-88(Pt.1), pp 126-134) Atomic form factors and 
incoherent-scattering functions of Cs* and Au*. Dawson, S.; Kim, 
Y.K. 1976. 

In Radiological and Environmental Research Division annual 
report. Fundamental molecular physics and chemistry, June 1975— 
September 1976. 

Atomic form factors and incoherent-scattering functions of 
Cs*, Cs, Au*, and Au were calculated. These data are necessary for 
estimating total inelastic cross sections for total cross sections for 
inelastic scattering of heavy ions by background gases. 


5471 (ANL—76-88(Pt.1), pp 146-147) Theory of ionization by 
electron collisions. Fano, U.; Inokuti, M. 1976. 

In Radiological and Environmental Research Division annual 
report. Fundamental molecular physics and chemistry, June 1975— 
September 1976. 

Areas where one can proceed confidently by current technni- 
ques and those where further work is required are pointed out for 
the problem of calculating cross sections for inelastic collisions of 
fast electrons at low energies using the first Born approximation. A 
new R matrix approach is proposed which would permit one to 
characterize the critical central state of the transition by an effort 
comparable to a few-configuration calculation of discrete spectral 
levels. Electron collisions with neutral and ionized atoms are treated, 


but the considerations also apply to molecules and molecular ions. 
(JFP) 


5472 (ANL—76-88(Pt.1), pp 148-166) Born-approximation cal- 
culations of the energy and angular distribution of electrons ejected by 
proton-impact ionization of helium. Madison, D.H.; Calhoun, R.; 
Manson, S.T.; Msezane, A. 1976. 

In Radiological and Environmental Research Division annual 
report. Fundamental molecular physics and chemistry, June 1975— 
September 1976. 

Cross sections for the energy and angular distributions of 
electrons ejected by proton-impact ionization of helium were calcu- 
lated in the Born approximation. Results are presented for incident 
energies from 1 keV to 200 MeV. 


5473 (ANL—76-88(Pt.1), pp 170-176) Electron energy degrada- 
tion in molecular hydrogen. Douthat, D.A. 1976. 

In Radiological and Environmental Research Division annual 
report. Fundamental molecular physics and chemistry, June 1975— 
September 1976. 

The degradation and the subexcitation spectra were calculat- 
ed in dilute molecular hydrogen produced by monoenergetic source 
electrons with energies of 2 and 10 keV. The cross-section data of 
Gerhart were re-examined and refined. A new code for computation 
of degradation spectra is discussed, and sensitivity of the results to 
variation in the input data is examined. A previously discovered 
scaling of the yield of ions is also examined for this case. 


5474 (ANL—76-88(Pt.1), pp 177-198) Total cross sections for 
collisions between atomic paticles at high velocities. Inokuti, M. 1976. 

In Radiological and Environmental Research Division annual 
report. Fundamental molecular physics and chemistry, June 1975— 
September 1976. 

General principles governing elastic and inelastic collisions 
between particles with electronic structure are presented. The treat- 
ment presumes relative translational velocities far exceeding the 
mean orbital velocity of electrons in either of the colliding particles, 
and closely follows the Bethe theory for the collisions of a structure- 
less particle with an atom or molecule. For illustration, numerical 
results are given for collisions between two hydrogen-like ions. 
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5475 (ANL—76-88(Pt.1), pp 201-207) Exact numerical solution 
of the Schroedinger equation with the Lennard—Jones potential. Tani, 
S.; Jan, Y.M. 1976. 

In Radiological and Environmental Research Division annual 
report. Fundamental molecular physics and chemistry, June 1975— 
September 1976. 

The series solution of a differential equation in an immediate 
neighborhood of an irregular singularity has a finite convergence 
radius. For the Lennard-Jones potential, devised as a model for Li* - 
He scattering, the convergence radius is so small that the repulsive 
potential is still extremely strong at a point near the convergence 
limit. Consequently, any standard numerical method cannot start 
from such a point. In the domain intermediate between the conver- 
gence limit of the series and the starting point of a standard numeri- 
cal integration, the solution involves a part that varies rapidly. A 
special numerical method has been developed to deal with the 
solution in this domain. 


5476 (CONF-760326—) Proceedings of the second international 
conference on inner shell ionization phenomena, Freiburg 1976. Mehl- 
horn, W.; Brenn, R. (eds.). (Freiburg Univ. (Germany, F.R.). Fakul- 
taet fuer Physik). 1976. 414p. Dep. NTIS (US Sales Only), PC A18/ 
MF AOl. 

From 2. international conference on inner-shell ionization 
phenomena; Freiberg, German, Federal Republic of (F.R. Germany) 
(29 Mar 1976). 

The conference included 27 papers treating spectra and var- 
ious collision effects as well as reviews of research. (JFP) 


5477 (CONF-770527—3) Semi-empirical formulas for heavy-ion 
stripping data. Sayer, R.O. (Oak Ridge National Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 15p. Dep. NTIS, PC A02/MF 
AOl. 

From 2. international conference on electrostatic accelerator 
or Strasbourg, France (24 May 1977). 

Ail available charge state measurements for heavy ions in 
dilute gases and carbon foils at equilibrium or near-equilibrium 
conditions were analyzed to improve semi-empirical formulas for the 
distribution parameters. Each experimental distribution was fit to an 
asymmetric function F/sub q/ = F/sub m/C x exp [-0.5 t?/(1 + 
epsilon t)], where t = (q - qo)/rho and qo is the maximum intensity 
charge value. Subsequent fits of the resultant distribution parameters 
qo, rho, and epsilon to empirical functions of projectile charge and 
velocity yielded rms deviations of about 0.5 for go, 4 percent for qo/ 
Z, 5 to 7 percent for rho, and 0.03 for epsilon/rho. The asymmetric 
distribution gives substantial improvement over previous expressions 
for prediction of small F/sub q/ values for heavy ions in dilute gases. 


5478 (COO—3247-36) Generalized oscillator strengths. Final 
technical report, January 1, 1970—July 1, 1977. Lassettre, E.N. 
(Carnegie-Mellon Univ., Pittsburgh, Pa. (USA)). Jun 1977. Contract 
EY-76-S-02-3247. 94p. Dep. NTIS, PC AOS/MF AO1. 

Progress in the study of generalized oscillator strengths since 
January 1, 1970 is reviewed. The status of methods for the experi- 
mental determination of electron collision cross sections and general- 
ized oscillator strengths is discussed including the comparison of 
inelastic and elastic scattering when elastic cross sections are avail- 
able, the use of a comparison gas with a transition of known cross 
section, and the determination of optical oscillator strengths from 
forward scattering spectra. Outstanding discrepancies between limit- 
ing generalized oscillator strengths (at zero momentum change) and 
optical oscillator strengths are resolved for the most part. There are 
no longer any outstanding discrepancies involving refractive indices. 
Two new selection rules, one relating to singiet-singlet transitions, 
the other to singlet-triplet transitions are described. Other deviations 
from the Born approximation at large momentum changes are dis- 
cussed. Generalized oscillator strengths are applied to the calcula- 
tion of cross sections (in Born approximation) for resonant energy 
transfer in collision between two molecules one of which is excited. 
A list of publications is included. 


5479 (N—77-19843) Total Born approximation cross sections 
for single electron loss by atoms and ions colliding with atoms. Rule, 
D.W. (National Aeronautics and Space Administration, Greenbelt, 
Md. (USA). Goddard Space Flight Center). Feb 1977. 30p. (NASA- 
TM-X—71279; X—602-77-39). NTIS PC A03/MF AO1. 

The first Born approximation (FBA) is applied to the calcula- 
tion of single electron loss cross sections for various ions and atoms 
containing from one to seven electrons. Screened hydrogenic wave 
functions were used for the states of the electron ejected from the 
projectile, and Hartree-Fock elastic and incoherent scattering factors 
were used to describe the target. The effect of the target atom on the 
scaling of projectile ionization cross sections with respect to the 
projectile nuclear charge was explored in the case of hydrogen-like 
ions. Scaling of the cross section with respect to the target nuclear 
charge for electron loss by Fe (+25) in collision with neutral atoms 
ranging from H to Fe is also examined. These results were compared 
to those of the binary encounter approximation and to the FBA for 
the case of ionization by completely stripped target ions. 
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5480 (ORO—3027-38) Excitation and ionization of ions by 
electron impact. Technical progress report, September 1, 1976—May 
31, 1977. Feeney, R.K.; Baggett, D.W.; Hughes, D.W.; Rivers, 
G.W.; Sayle, W.E. (Georgia Inst. of Tech., Atlanta (USA). School 
of Electrical Engineering). 31 May 1977. Contract EY-76-S-05-3027. 
36p. oe. NTIS, PC A03/MF AO1. 

is effort is devoted to experimental measurements of elec- 
tron impact excitation and ionization cross sections of ions. The 
cross sections of interest are those of importance in the diagnostics of 
CTR plasmas. Current tasks include: the completion of absolute 
measurements of the electron impact double ionization cross sections 
for Na*, K*, Rb*, Cs*, and TI* ions; the development of a laborato- 
ry-size ion source of multiply-charged ions to be used in the mea- 
surement of electron impact excitation and ionization cross sections; 
and the completion of absolute measurements of the electron impact 
excitation of Li* ions. Preliminary measurements of the electron 
impact double ionization cross sections of Na*, K*, Rb*, Cs*, and 
TI" ions were completed. Measurements were made over the range 
of electron energies from the respective threshold values to approxi- 
mately 1000 eV. Peak cross sections were found to vary from 7.2 x 
10-'® cm? for Na* to 3.5 x 107 '7 cm? for Cs*. The data were obtained 
with a crossed beam apparatus operating with modulated beams. A 
PIG-type source of multiply charged ions is undergoing final devel- 
opment. The source is of laboratory size and is compatible with 
existing collision apparatus. The previous problem with inadequate 
magnetic field has been solved. Spectroscopic techniques verified 
the production of ions of charge state C** when CO: was used as the 
source gas. Some difficulty has been encountered in extracting 
adequate ion currents. Also under investigation is the optimum 
technique for the production of metal ions with the PIG-type ion 
source. A list of publications is included. 


5481 (TID—27735) Atomic physics with highly ionized ions. 
Progress report, August 1, 1976—July 31, 1977. (Kansas State Univ., 
Manhattan (USA). Dept. of Physics). Jul 1977. Contract EY-76-S- 
02-2753. 44p. Dep. NTIS, PC A03/MF AOI. 

Research on ion collisions and ion-atom collisions is summa- 
rized. A list of publications is included. (JFP) 


5482 (UCRL—13750) Final report of a preliminary investiga- 
tion of the problems of determining the energy distribution within 
molecules interacting with intense laser radiation. Wulfman, C.E.; 
Kumei, S. (University of the Pacific, Stockton, Calif. (USA). Dept. 
of Physics). 15 Apr 1977. Contract W-7405-ENG-48. 28p. Dep. 
NTIS, PC A03/MF AO1. 

It is pointed out that the constants of the motion of a system 
directly govern the distribution of energy within it. Furthermore, 
systematic methods are available for their determination. It is shown 
that if one allows constants of the motion to depend explicitly upon 
time, they are stable (differentiable) functions of parameters in the 
Hamiltonian, and this is true when the Hamiltonian itself is an 
explicit function of time. Because of this, constants of the motion 
may be used to make predictions about energy distributions in time- 
dependent systems under experimentally relevant conditions, and 
numerically stable approximation methods may be developed for 
estimating them. Time-dependent constants of the motion are ob- 
tained for several model physical systems and some of their physical 
and mathematical features elucidated. 


5483 Inelastic scattering of 279-keV gamma rays by bound 
electrons in heavy atoms. Murty, D.S.R.; Reddy, V.G.; Narasimha- 
charyulu, E.; Swamy, S.T.P.V.J. (Osmania Univ., Hyderabad, 
India). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 461, 26-28(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

The differential cross section for the inelastic scattering of 
279-keV photons by K-shell electrons of thorium was experimentally 
determined and expressed in terms of free electron scattering cross 
section at scattering angles of 30, 50, 70, 105, 125 and 150° Two 
scintillation spectrometers and a fast-slow coincidence circuit were 
used. The differential cross section for the inelastic scattering vanish- 
es as the scattering angle approaches zero and becomes larger than 
the free electron scattering cross-section at very large angles. The 
experimental results were compared with those computed on the 
basis of different theories. Total cross section for the bound electron 
scattering was also obtained by graphical method. 


5484 Variation of total to K-shell photoelectric cross section 
ratios with atomic number and photon energy. Gowda, R.; Sanjee- 
vaiah, B. (Univ. of Mysore, India). Natl Bur. Stand. (U.S.), Spec. 
Publ.; No. 461, 41-43(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

The total to K-shell photoelectric cross section ratios are 
calculated from the measured total and K-shell photoelectric cross 
sections (using a well type plastic scintillation spectrometer) in 
copper, zirconium, silver, tin, tantalum, gold, and lead for 145.4, 
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279.1, 411.8 and 661.6 keV gamma rays. The ratios are plotted 
against the atomic number and also the photon energy. The theoreti- 
cal ratios obtained from the cross sections of Scofield are also 
plotted and a comparison is made. The dependence of these ratios on 
the atomic number of the element and the photon energy is dis- 
cussed. 


5485 (ORNL-tr—4457) Single electron overcharging of multi- 
charged ions on atoms at moderate and high collision energies. Pres- 
nyakov, L.P.; Shevel’ko, V.P. (AN SSSR, Moscow. Fizicheskij 
Inst.). 1977. Translation by of S.D. Blalock Jr. of Preprint No. 71. 
13p. Dep. NTIS, PC A02/MF A0O1. 

Total cross sections are calculated for single electron over- 
charging of multicharged ions on atems at moderate and high 
collision energies. Examples given include F/sup F+/ + Ar, Ar/ 
sup n+/ + He, Xe/sup n+/ + Ne, Xe/sup n+/ + He, Ar/sup 
n+/ + Ar, and O/sup n+/ + O collisions. 21 references. (JFP) 


5486 Scattering of positive ions by molecules. Koski, W.S. 
(Johns Hopkins Univ., Baltimore). pp 185-246 of In Molecular 
scattering: physical and chemical applications. XXX. Lawley, K.P. 
(ed.). New York; Wiley-Interscience (1975). 

Topics covered include: single beam spectrometers; crossed 
beam spectrometers; internal energies of projectile ions; reactive 
scattering three ator ion-molecule system; four atom ion-molecule 
systems; polyatomic ion-molecule systems; conditions for complex 
formation; inelastic scattering, experimental; inelastic scattering, 
electronic excitation; vibration rotation excitation; pure rotational 
excitation; elastic scattering, classical considerations; and elastic scat- 
tering, quantum mechanical considerations. (GHT) 


ATOMIC AND MOLECULAR THEORY 


5487 (UCRL—79602) Review of: photon excitation of atoms 
and molecules. Shore, B.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 15 Jun 1977. Contract W-7405-ENG-48. 
13p. (CONF-770724—1). Dep. NTIS, PC A02/MF AOI. 

From Discussion meeting on selective laser excitation in 
atoms and molecules; Paris, France (7 Jul 1977). 

The present status of theoretical modelling of laser induced 
excitation, dissociation, and ionization of atoms and molecules is 
reviewed, illustrating some of the recent gains in understanding 
models. I will point out areas in which future theoretical effort is 
likely to be most needed and fruitful. 


5488 (SAND—77-6015) Existence of negative ions in the 
framework of the statistical model. Jensen, H. Translated by P. 
Newman from Z. Phys.; 101: 141-163(1936). 34p. Dep. NTIS, PC 
A03/MF AOl1. 

In the Fermi model the charge cloud created by an electron 
affects the electron itself. The various methods to avoid this effect 
are discussed and the physically most reasonable is chosen. Numeri- 
cal integration of the modified Fermi equation leads to usable atomic 
radii. In contrast to the ionization voltages calculated by the old 
Fermi equation, the new result is curves that can be considered a 
good average of the experimental values that vary severely from 
element to element. The calculated diamagnetic susceptibilities now 
reflect the measured data also; the decrease in susceptibilities upon 
installation of the ions in the crystal lattice is evaluated theoretically. 


GENERAL FLUID DYNAMICS 


5489 Theory of capillarity. Trivedi, R.K. (Ames Lab., IA). pp 
51-81 of In Lectures on the theory of phase transformations. Aaron- 
son, H.I. (ed.). New York; Metallurgical Society of AIME (1975). 

The term capillarity refers to the macroscopic motion of fluid 
under the influence of its own surface and interfacial forces. The 
theory of capillarity therefore deals with phenomena which occur 
due to the surface tension forces. In general, all surface effects in 
solids and liquids are referred to as capillarity effects. Because 
surface effects in solids are complex most of the literature is con- 
cerned with surface effects in incompressible fluids only. Major 
concepts of surface effects in incompressible fluids are developed, 
and the concepts which must be modified when solid systems are 
considered are discussed. 


OTHER QUANTUM FLUIDS 


5490 (N—76-33446) An apparatus for visualizing continuous 
flow boiling in liquid helium I. Bald, W.B.; Zust, H.; Wooster, W.G. 
(Oxford Univ. (UK). Engineering Lab.). Apr 1976. 35p. (QUEL— 
1154/76). NTIS, PC A03;MF AO1. 

Subm-Sponsored by Sci. Res. Council. 

The construction of an apparatus used to investigate steady 
state flow boiling of liquid helium I in vertical channels is described. 
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The overall flow system and the basic vacuum dewar are designed to 
carry out a wide range of flow boiling experiments, whereas the 
specific test section described is intended to observe continuous flow 
boiling in vertical tubes. This allows accurate flow pattern charts to 
be constructed at different liquid/vapor voidage fractions. (GRA) 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


5491 New particle searches and discoveries. A supplement to the 
1976 edition of ‘Review of Particle Properties. Trippe, T.G.; Barbaro- 
Galtieri, A.; Horne, C.P.; Kelly, R.L.; Rittenberg, A.; Rosenfeld, 
A.H.; Yost, G.P.; Armstrong, B. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.); Barash-Schmidt, N. (Brandeis Univ., Wal- 
tham, Mass. (USA)); Bricman, C. Phys. Lett, B; 68: No. 1, 1-309 
May 1977). 

This supplement to the 1976 edition of ‘Review of particle 
properties’, Particle Data Group [Rev. Mod. Phys. 48, No. 2, Part II 
(1976)], contains tabulations of experimental data bearing on the 
‘new particles’ and related topics; categories covered include 
charmed particles, psi’s and their decay products, and heavy leptons. 
Errata to the previous edition are also given. 


ELECTROMAGNETIC INTERACTIONS 


5492 (SLAC-PUB—1592) Lectures in electron—positron anni- 
hilation. Part II. Anomalous lepton production. Perl, M.L. (Stanford 
Linear Accelerator Center, Calif. (USA)). Jun 1975. 53p. Dep. 
NTIS, PC A04/MF AO. 

Data and an analysis in progress of these data are presented 
for events of the type e* + e” — e/sup +-/ + p/sup +-/ + 
missing mass in which no other particles are detected. Heavy leptons 
and bosons, the intermediate boson, other elementary bosons, and 
other interpretations are considered. Other anomalous lepton pro- 
duction processes are also discussed briefly. 12 references. (JFP) 


5493 (SLAC-PUB— 1596) Measurement of the electron—deu- 
teron elastic scattering cross section in the range 0.8 = q? = 6 GeV”. 
Arnold, R.G.; Chertok, B.T.; Dally, E.B.; Grigorian, A.; Jordan, 
C.L.; Schuetz, W.P.; Zdarko, R.; Martin, F.; Mecking, B.A. (Stan- 
ford Linear Accelerator Center, Calif. (USA)). Jun 1975. 15p. 
(CONF-750631—15). Dep. NTIS, PC A02/MF AO1. 

From 6. international conference on high energy physics and 
nuclear structure; Santa Fe, New Mexico, USA (9 Jun 1975). 

Preliminary results of elastic eD scattering at large momen- 
tum transfer performed at the Stanford Linear Accelerator Center 
using two high resolution spectrometers in coincidence are reported. 
The deuteron structure function A(q?) is deduced at 9 values of q? 
from a comparison of elastic eD and eP coincident yields and the 
world’s eP cross sections. These measurements extend the range of 
q? by 4.5 over previous work, and in this new range A(q?) is 
observed to approach 1/q”° momentum dependence. Results are in 
sharp disagreement with the meson exchange calculations, and they 
are in rough agreement with the nonrelativistic potential models, and 
they are in agreement with the predictions of the quark dimensional 
scaling model which pictures the deuteron as a bound state of 6 
quarks at large momentum transfer. 


WEAK INTERACTIONS 


5494 (ANL-HEP-CP—77-35) High energy antineutrino-proton 
interactions. Singer, R. (Argonne National Lab., Ill. (USA)). 1977. 
Contract W-31-109-ENG-38. 44p. (CONF-770680—1). Dep. NTIS, 
PC A03/MF AOI. 

From International conference on neutrino physics and neu- 
trino astrophysics; Moscow, USSR (18 Jun 1977). 

New results on anti v + p charged-current events at 400 GeV 
are presented. The treatment includes inclusive results concentrating 
on anomalous distributions as well as results on the physics of the 
hadronic system. Multiplicity and various other distributions, strange 
particles, and cross sections are found. 20 references (JFP) 


5495 (ANL-HEP-CP—77-36) Study of the reaction vn — p~ p. 
Singer, R. (Argonne National Lab., Ill. (USA)). 1977. Contract W- 
— 20p. (CONF-770680—2). Dep. NTIS, PC A02/MF 

From International conference on neutrino physics and neu- 
trino astrophysics; Moscow, USSR (18 Jun 1977). 

Updated results are given on the reaction vn — p™ p. These 
results include total cross sections, various distributions, and form 
factors for protons and nucleons. 17 references. (JFP) 


5496 (COO—3071-231) Elastic neutrino proton and antineu- 
trino proton scattering. Entenberg, A.B.; Cline, D.; Egelman, E. 
(Pennsylvania Univ., Philadelphia (USA)). 1977. Contract EY-76-C- 
02-3071. 20p. Dep. NTIS, PC A02/MF AO1. 


ERA VOL. 3, NO. 2 


Distributions of dN/dQ? for approximately 150 events of the 
process v/sub mu/p — v/sub mu/p and for approximately 40 events 
of anti v/sub mu/p — anti v/sub mu/p are shown in the region 0.35 
less than or equal to Q? less than or equal to 0.9/sup mu/ (GeV/c)? 
where -Q? is the square of the four momentum transferred from the 
incident neutrino to the proton. Preliminary estimates of the weak 
neutral current to weak charged current ratios from these data are 
consistent with the values of R/sub nu/ = 0.17 +- 0.05 and R/sub 
anti nu/ = 0.2 +- 0.1 measured previously. 


STRONG BARYON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 5493, 5499 


5497 Cross-section for psi production in proton-proton collisions 
at centre-of-mass energies between 23 and 63 GeV/c. Cobb, J.H.; 
Iwata, S.; Palmer, R.B.; Rahm, D.C.; Stumer, I. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)); Fabjan, C.W.; Mannelli, I.; Naka- 
mura, K.; Nappi, A.; Struczinski, W. Phys. Lett, B; 68: No. 1, 101- 
104(9 May 1977). 

The cross-section for psi production in proton-proton colli- 
sions has been measured as a function of centre-of-mass energy at the 
CERN Intersecting Storage Rings by observing its decay into elec- 
tron-positron pairs. This cross-section is found to rise by ae of 
about six over the full centre-of mass energy range from Vs=23 to 
Vs=63 GeV. Electrons resulting from this decay were identified by 
the use of liquid argon calorimeters and lithium foil transition 
radiators. Measurements of the energies of the electrons were ob- 
tained from the liquid argon calorimeters. 


5498 Charge and angular distributions and secondary fission of 
deep inelastic products from the reaction *7Au + 979 MeV *°Xe. 
Russo, P.; Schmitt, R.P.; Wozniak, G.J.; Cauvin, B.; Glaessel, P.; 
Jared, R.C.; Moretto, L.G. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Phys. Lett., B; 67: No. 2, 155-157(28 Mar 1977). 

Kinetic energy spectra, charge and angular distributions are 
presented for over 40 elements (Z=27-68). The kinetic energy 
spectra show two distinct components: a deep inelastic one and 
another from secondary fission of the target-like product. The 
charge distribution widths are comparable to those observed in Kr 
bombardments, the angular distributions, however, are more exten- 
sively side peaked. 


STRONG MESON-INDUCED INTERACTIONS 


5499 (LBL—6149) Baryon exchange reactions in 7-p scattering 
at 4 GeV/c. Scharre, D.L. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). 1 Apr 1977. Contract W-7405-ENG-48. 409p. 
Dep. NTIS, PC A18/MF AOl1. 

Thesis. 

An experiment designed to study baryon exchange reactions 
in m7” p scattering at 4 GeV/c is discussed. The experiment was 
performed at the Bevatron and utilized a streamer chamber and a 
downstream spectrometer which consisted of two scintillation 
counter hodoscopes and a Cerenkov counter to define the fast 
proton trigger, and two planes of spark chambers to provide im- 
proved resolution on the forward track. Analysis of meson produc- 
tion in the reactions mp — pM’, mp — pa” M°%, wp —> 
Lambda°M° is discussed for backward production of meson systems 
M~ and M®. Differential cross sections and decay distributions 
(where applicable) for 7~, rho™, rho®, f°, omega®, eta®, and K*° 
production are discussed. Upper limits for A~1, A~ 2, and B™ produc- 
tion are given. Baryon resonance production and limits on exotic 
meson production are briefly discussed. 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


5500 (ORO—3992-305) Researen program in elementary parti- 
cle theory. Progress report, 1976—1977. Sudarshan, E.C.G-.; 
Ne’eman, Y. (Texas Univ., Austin (USA). Center for Particle 
Theory). 1977. Contract EY-76-S-05-3992. 103p. Dep. NTIS, PC 
A06/MF AO1. 

Theoretical research in high energy physics is summarized. A 
list of ERDA reports is included. (JFP) 


GENERAL 
REFER ALSO TO CITATION(S) 5520, 5524, 5525, 5613 


5501 (COO—1545-212) Higher order effects of pseudoparticles 
in QCD. Hietarinta, J.; Palmer, W.F. (Ohio State Univ., Columbus 
(USA). Dept. of Physics). 1977. Contract EY-76-C-02-1545. 29p. 
Dep. NTIS, PC A03/MF AOI. 
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Gauge invariant Green's functions of quark-antiquark bilinear 
densities in massless, two-color QCD are studied. Nonzero-energy 
fermion modes, pseudoparticle solutions with topological charge 
absolute value v > 1, and n-point functions with n > 2. Some 
general properties of the O(Dirac constant) approximation are devel- 
oped, enabling one to isolate and define the terms which contribute 
to a general n-point function. The higher effects it is found preserve 
the symmetry breakdown found earlier in the 2-point function (U(2) 
x U(2) — SU(2) x SU(2) x U(1)). It is shown that a previous 2-point 
function analysis is exact to order Dirac constant. 


5502 (COO—2220-109) Improved lower limits on neutral fer- 
mion masses. Rosner, J.L. (Institute for Advanced Study, Princeton, 
N.J. (USA)). 26 Apr 1977. Contract EY-76-S-02-2220. 20p. Dep. 
NTIS, PC A02/MF AO1. 

Present lower limits on the mass of a neutral fermion N 
coupled with full strength to an electron via the right-handed weak 
current are set only by the absence of the decay K* — Ne*: m(N) 
approximately greater than 0.5 GeV/c. It is shown that searches for 
the decays tau — v/sub tau/Ne or F — Ne, followed by N — ez, 
can raise the lower bound on m(N) to well over 1 GeV/c? if no 
signal is seen in present or soon-to-be-acquired data. Estimates for 
the branching ratios for these processes are given. If N couples to e 
cos phi + p sin phi with full strength, reference to phi may be 
eliminated by summing over e and yp in all final states. 


5503 (LBL—6461) Topics in dual’ models and extended solu- 
tions. Roth, R.S. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jun 1977. Contract W-7405-ENG-48. 44p. Dep. 
NTIS, PC A03/MF AO1. 

Thesis. 

Two main topics are explored. The first deals with the 
infinities arising from the one loop planar string diagram of the 
standard dual model. It is shown that for the number of dimensions d 
= 25 or 26, these infinities lead to a renormalization of the slope of 
the Regge trajectories, in addition to a renormalization of the 
— constant. The second topic deals with the propagator for a 
confined particle (monopole) in a field theory. When summed to all 
orders, this propagator is altogether free of singularities in the finite 
momentum plane, and an attempt is made to illustrate this. One 
examines the Bethe-Salpeter equation and shows that ladder dia- 
grams are not sufficient to obtain this result. However, in a nonrelati- 
vistic approximation confinement is obtained and all poles disappear. 


ELECTROMAGNETIC INTERACTIONS 


5504 (AD-A—042119) Theory of dual-charged particles. 
Master's thesis. Anderson, S.K. (Naval Postgraduate School, Monte- 
rey, Calif. (USA)). Jun 1977. 62p. NTIS PC A04/MF AO1. 

In studying the interaction of dual-charged particles (particles 
with both electric and magnetic charge), the introduction of a two- 
dimensional charge space results in a set of dynamical equations 
governing the behavior of the system that are invariant under 
rotation in charge space. Systems in which all particles have the 
same magnetic to electric charge ratio are indistinguishable from 
conventional electro-dynamic systems consisting of ordinary electric 
charges and electromagnetic fields. However, systems consisting of 
particles with different charge ratios behave differently. It is shown 
that for a hydrogen-like atom consisting of two dual-charged parti- 
cles with different charge ratios, some of the degeneracy within the 
hydrogen atom energy states is removed. (Author) 


5505 (ORO—5126-24) Poynting’s theorem and electrons with 
spin. Yang, K.H. (Maryland Univ., College Park (USA). Dept. of 
Physics and Astronomy). Aug 1977. Contract EY-76-S-05-5126. 6p. 
Dep. NTIS, PC A02/MF AOl1. 

It is shown that the two-component spin of a nonrelativistic 
electron causes no conceptual difficulty to the gauge invariant 
formulation of quantum mechanics proposed previously. 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 5502, 5512 


5506 (BNL—22661) Anticipating the intermediate boson. 
Wang, L.L. (Brookhaven National Lab., Upton, N.Y. (USA)). Apr 
1977. Contract EY-76-C-02-0016. 17p. (CONF-770319—2). Dep. 
NTIS, PC A02/MF AO1. 

From 12. Rencontre de Moriond; Haute-Savoie, France (6 
Mar 1977). 

The cross sections for the production of W/sup +-/ and W° 
in the high energy pp and anti pp collisions and distributions of their 
decay products are calculated. The W productions are abundant 
(sigma/sub W/ approximately 10~** cm?) for s/m?/sub W/ greater 
than or equal to 10. The distributions of leptons from the W decay 
have pronounced peak structures. Sucn structures stand well above 
background and do not get smeared away by the transverse motion 
of the W, estimated from a reasonable extrapolation of the present 
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knowledge. Thus, they provide a clear signature for the W. Due to 
the well understood maximal-parity-violation effect in weak interac- 
tions mediated by W/sup +-/, the Drell-Yan model predicts that the 
W/sup +-/ will be produced polarized and their leptonic decay 
products will have very interesting characteristics. It is foreseeable 
that the still uncertain parity-violation property of the W° can be 
determined in such experiments. The detectability of the hadronic 
jets from the W's depends crucially on the background from strong 
interactions. 


5507 Isospin restrictions of charge distributions in charmed- 
particle decays. Peshkin, M. (Argonne National Lab., Ill. (USA)); 
Rosner, J.L. (Institute for Advanced Study, Princeton, N.J. (USA)). 
Nucl. Phys., B; 122: No. 1, 144-169(18 Apr 1977). 

The isospin properties of the semileptonic and non-leptonic 
charm-changing weak interactions lead to restrictions on the branch- 
ing ratios of the different charge states that can occur in multi- 
particle decays of charmed particles. Upper and lower bounds 
imposed by isospin invariance on these ratios, and on the average 
number of charged decay products, are calculated for various 
charmed-particle decay modes. Simultaneous bounds on the branch- 
ing ratios of two different charge distributions in the same decay 
mode, or in isospin-related decay modes, are presented. Branching 
ratios are also calculated under the statistical postulate that all the 
allowed invariant isospin channels contribute equally and incoher- 
ently in each decay mode. 


STRONG INTERACTIONS, GENERAL 


5508 (COO—1545-216) Baryon—antibaryon pair decay of eta/ 
sub c/ in coherent production. Aubrecht, G.J. II; Wada, W.W.; 
Ziegler, M.G. (Ohio State Univ., Columbus (USA). Dept. of Phys- 
ics). 1976. Contract EY-76-C-02-1545. 12p. Dep. NTIS, PC A02/MF 
AOl. 

The feasibility of observing eta/sub c/ by its OZI-rule-forbid- 
den baryon-antibaryon pair decay in the coherent production (Pri- 
makoff effect) of eta/sub c/ is investigated. The cross sections are 
estimated as a function of photon energy, and the CM angular 
distribution is calculated. 


STRONG INTERACTIONS, BARYON NO.=0 
REFER ALSO TO CITATION(S) 5512, 5543 


5509 (LA-UR—77-1766) Physics of low energy pion produc- 
tion. Gibbs, W.R. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1977. Contract W-7405-ENG-36. 25p. (CONF-770674—5). Dep. 
NTIS, PC A02/MF AO1. 

From Nucleon-nucleon interaction meeting; Vancouver, 
Canada (27 Jun 1977). 

Current thoughts about pion production in nucleon-nucleon 
collisions at threshold and into the energy region corresponding to 
production in the 3-3 region are briefly presented. Special emphasis 
is placed on the relation between the range of the interactions and 
the range of the off-shell t-matrix. Comparison is made between 
recent calculations and polarization asymmetry data. 


STRONG INTERACTIONS, BARYON NO.=1 
REFER ALSO TO CITATION(S) 5513 


5510 (LBL—6460) Diffractive dissociation process 7~ p — 7 
(7 m@* p) at 14 GeV/c. Rosenfeld, C. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). May 1977. Contract W-7405- 
ENG-48. 170p. Dep. NTIS, PC A08/MF AO1. 

Thesis. 

An experiment in which a 14 GeV/c 7” beam was incident 
on a hydrogen bubble chamber is described. Fast forward scattered 
pions traversed a wire spark chamber spectrometer downstream of 
the bubble chamber. Events identified as inelastic by the spectrom- 
eter induced a trigger of the bubble chamber camera. The film 
produced contained a heavy enrichment cf events of proton diffrac- 
tive dissociation. A sample from this exposure of 4400 events of the 
reaction 7” p — 7 N* — m7” a 7* p was studied. In the two body 
mass spectra the only noteworthy feature is the A** (1230). In the 
N* mass spectrum one observes enhancements at 1.49 GeV, 1.72 
GeV, and 2.0 GeV. For the prominent 1.72 GeV feature estimates 
are given of the width and cross section as well as evidence favoring 
a substantial branching fraction to 7A(1230). We looked for produc- 
tion of N*(1470) followed by decay to 7A(1230) with negative 
result. An examination of the A** (1230) decay distribution suggests 
that the Deck mechanism is the major contributor to the 7A sub- 
channel. The s-channel and t-channel helicity conservation rules 
were tested. One observed violent conflict with sCHC and mild 
conflict with tCHC. One also tested for simultaneous validity of 
tCHC and the Gribov—Morrison rule and found no significant 
contradiction with this dual hypothesis. 
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oly (ORO—5126-16) Pion—nucleon o-commutator. Banerjee 

M.K.; Cammarata, J.B. (Maryland Univ., College Park (USA). Dept. 
of Physics and Astronomy). Jul 1977. Contract EY-76-S-05-5126. 
16p. Dep. NTIS, PC A02/MF AO1. 

The reasons for the large discrepancies in the magnitude of 
the 7N sigma-commutator, sigma(7N), obtained by several authors 
are discussed using dynamic theory of the 7N scattering amplitude. 
With sigma(7N) approximately 25 MeV this theory reproduces 
reasonably well both the experimental S-wave phase shifts at low 
energies and the amplitudes C approximately/sup(+)/(v=0,t less 
than or equal to 0) determined by Langbein. In the method of Cheng 
and Dashen the value of sigma(zN) is obtained from these ampli- 
tudes by extrapolation to t = 2m?/sub 77/. A study of the experimen- 
tal D-wave "scattering lengths” implies that the coefficient of the 
term quadratic in t in the Hoehler expansion of C approximately/ 
sup(+)/(0,t) is negative. Adding such a term to the results of the S- 
wave theory will tend to improve the agreement for C approximate- 
ly/sup (+)/(0,t less than or equal to 0). These results suggest that 
the large “world value” sigma(7N) = 65 +- 5 MeV obtained using 
the Cheng-Dashen method is a consequence of errors in the extrapo- 
lation of amplitudes to the unphysical point v = 0, t = 2m?/sub 77/. 
Only the smaller value sigma(7N) approximately 25 MeV appears to 
be consistent with the experimental data and theoretical constraints. 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


REFER ALSO TO CITATION(S) 5506 


5512 (ANL-HEP-CP—77-46) Significance of high energy spin 
effects in constituent pictures. Chen, C.K. (Argonne National Lab., 
Ill. (USA)). 1977. Contract W-31-109-ENG-38. 23p. (CONF- 
770675—1). Dep. NTIS, PC A02/MF AO1. 

From Conference on enriched antiproton, polarized proton 
and antiproton beams at Fermilab energies; Argonne, Illinois, USA 
(10 Jun 1977). 

The spin information about high energy hadronic reactions is 
important for further understanding of the nature and the behavior 
of hadronic constituents. The usefulness of the information is dis- 
cussed in the cases of dilepton production from hadronic collisions, 
large P/sub T/ inclusive and elastic scatterings, and small angle 
elastic scattering and quantum number exchanged reactions. 


5513 (ORO—5126-20) Interaction of K* mesons with nuclei. 
Dover, C.B.; Moffa, P.J. (Brookhaven National Lab., Upton, N.Y. 
(USA); Maryland Univ., College Park (USA). Dept. of Physics). 
May 1977. Contract EY-76-S-05-5126;EY-76-C-02-0016. 37p. 
(BNL—22836). Dep. NTIS, PC A03/MF AO1. 

The general features of K* meson interactions with nucleons 
and nuclei are investigated. A first order optical potential is con- 
structed, and used to predict K* total elastic and reaction cross 
sections on typical nuclei in the low energy domain (p/sub lab/ less 
than or equal to 800 MeV/c). The sensitivity of these cross sections 
to changes in the nuclear radius and surface thickness is explored. 
Comparisons with the available K*-emulsion data are made. One 
emphasizes that a low energy K* is the only available strongly 
interacting hadron which is weakly absorbed in nuclei (mean free 
path approximately equal to 7fm). This makes it an appealingly 
simple probe for nuclear structure studies. 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


GENERAL 
REFER ALSO TO CITATION(S) 5522 


5514 (COO—2220-110) Instantons and massless fermions in 
two dimensions. Callan, C.G. Jr.; Dashen, R.; Gross, D.J. (Institute 
for Advanced Study, Princeton, N.J. (USA); Princeton Univ., N.J. 
(USA). Joseph Henry Labs.). May 1977. Contract EY-76-S-02-2220. 
34p. Dep. NTIS, PC A03/MF AO1. 

The role of instantons in the breakdown of chiral U(N) 
symmetry is studied in a two dimensional model. Chiral U(1) is 
always destroyed by the axial vector anomaly. For N = 2 chiral 
SU(N) is also spontaneously broken yielding massive fermions and 
three (decoupled) Goldstone bosons. For N greater than or equal to 
3 the fermions remain massless. Realistic four dimensional theories 
are believed to behave in a similar way but the critical N above 
which the fermions cease to be massive is not known in four 
dimensions. 
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APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


5515 ee a Current problems in the weak interac- 
tions. Pais, A. (Rockefeller Univ., New York (USA)). 1977. Contract 
EY-76-C-02-2232. 26p. Dep. NTIS, PC A03/MF AOl1. 

From Symposium on five decades of weak interactions; New 
York, New York, United States of America (USA) (21 Jan 1977). 

Some reasons are discussed showing why the recent SU(2) x 
U(1) gauge theory of weak and electromagnetic interactions is not a 
complete theory of these interactions, Lepton theory, charm, and the 
CP problem are considered. 60 references. (JFP) 


5516 (COO—3285-33) Study of spontaneously broken confor- 
mal symmetry in curved space-times. Janson, M.M. (Johns Hopkins 
Univ., Baltimore, Md. (USA). Dept. of Physics). May 1977. Contract 
EY-76-S-02-3285. 100p. (JHU-HET—776). Dep. NTIS, PC A0S/MF 
AOl. 

Spontaneous breakdown of Weyl invariance (local scale in- 
variance) in a conformally-invariant extension of a gauge model for 
weak and electromagnetic interactions is considered. The existence 
of an asymmetric vacuum for the Higgs field, phi, is seen to depend 
on the space-time structure via the Gursey-Penrose term, approxi- 
mately phi* phi R, in the action. (R denotes the scalar curvature.) 
The effects of a prescribed space-time structure on spontaneously 
broken Weyl invariance is investigated. In a cosmological space- 
time, it is found that initially, in the primordial fireball, the symmetry 
must hold exactly. Spontaneous symmetry breaking (SSB) develops 
as the universe expands and cools. Consequences of this model 
include a dependence of G/sub F/, the effective weak interaction 
coupling strength, on “cosmic time.” It is seen to decrease monotoni- 
cally; in the present epoch (G/sub F//G/sub F/)/sub TODAY/ 
approximately less than 10° '° (year)~'. The effects of the Schwarzs- 
child geometry on SSB are explored. In the interior of a neutron star 
the Higgs vacuum expectation value, and consequently G/sub F/, is 
found to have a radial dependence. The magnitude of this variation 
does not warrant revision of present models of neutron star struc- 
tures. Another perspective on the problem considered a theory of 
gravitation (conformal relativity) to be incorporated in the confor- 
mally invariant gauge model of weak and electromagnetic interac- 
tions. If SSB develops, the vacuum gravitational field equations are 
the Einstein field equations with a cosmological constant. The stabil- 
ity of the asymmetric vacuum solution is investigated to ascertain 
whether SSB can occur. 


5517 (CU-TP—100) Lorentz transformations for gauge theory 
monopole solutions. Sinha, A. (Columbia Univ., New York (USA). 
Dept. of Physics). 1977. Contract EY-76-C-02-2271. 23p. Dep. 
NTIS, PC A02/MF AO1. 

The Poincare group transformations are discussed in the 
presence of monopole solutions in gauge theories, using the canoni- 
cal formalism developed by Christ, Guth, and Weinberg. It is shown 
that the infinitesimal transformations generated by the Dirac brack- 
ets with the generators defined, as usual, by the Belinfante tensor 
satisfy the Poincare group algebra, in the so-called axial gauge II. 


APPLICATIONS TO STRONG INTERACTIONS 


5518 (FERMILAB-Conf—76/98-THY) Can pedestrians under- 
stand the new particles or who needs the Okubo-Zweig-lizuka rule. 
Lipkin, H.J. (Fermi National Accelerator Lab., Batavia, Ill. (USA)). 
Dec 1976. Contract EX-76-A-10-3800. 33p. (CONF-7608105—1). 
Dep. NTIS, PC A03/MF AOI. 

From Conference on theoretical physics; Erice, Italy (5 Aug 
1976). 

Interesting questions regarding the theoretical validity and 
possible experimental tasks of the Okubo—Zweig—Itzuka rule are 
discussed. Also included are SU(6) for the new particles, the search 
for new degrees of freedom, present status of the new particles, the 
interest of narrow continuum states, and strangeness and baryon 
number. 45 references. (JFP) 


FIELD THEORY 
REFER ALSO TO CITATION(S) 5503, 5516, 5517 


5519 (COO— 1545-208) Classical solutions with both instantons 
and anti-instantons, Mainland, G.B.; Takasugi, E.; Tanaka, K. (Ohio 
State Univ., Columbus (USA). Dept. of Physics). 1977. Contract 
EY-76- =n 02-1545. 9p. Dep. NTIS, PC A02/MF AO1. 

The SO(4) Yang-Mills theory is formulated in terms of matri- 
ces and finds solutions with both instantons and anti-instantons. The 
“left-handed” and “right-handed” projections of the gauge field yield 
the instanton and anti-instanton sectors, respectively. There are no 
interactions among instantons and anti-instantons in this model. The 
matrix formalism developed will facilitate the analysis of various 
SO(4) models in which the gauge field is coupled with other fields. 
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5520 (COO—2220-89) Local operator products in gauge the- 
ories. II. Joglekar, S.D. (Institute for Advanced Study, Princeton, 
N.J. (USA)). Nov 1976. Contract EY-76-S-02-2220. 62p. Dep. NTIS, 
PC A04/MF AOl1. 

One studies the operator product expansion of two gauge 
invariant currents. The operators are studied that may appear in the 
expansion. The hadronic matrix elements of gauge variant operators 
that may appear in the operator product expansion are studied, and it 
is shown that in the physical applications contemplated so far their 
hadronic physical matrix elements either vanish or cannot be isolated 
from strong interactions. Also the gauge dependence of the Green's 
functions product of two (weak or e.m.) currents is studied, and it is 
shown that it corresponds to the gauge dependence of the additional 
renormalization counterterms due to weak and electromagnetic in- 
teractions. 


5521 (COO—2220-91) Conformal anomalies in curved space— 
time. Duncan, A. (Institute for Advanced Study, Princeton, N.J. 
(USA)). Nov 1976. Contract EY-76-S-02-2220. 9p. Dep. NTIS, PC 
A02/MF AOl1. 

The general form of the conformal anomaly in a dimension- 
ally regularized theory of massless fermions in a background metric 
is shown to be determined by the first few terms of weak field 
perturbation theory. 


5522 (COO—2220-96) Failure of the U(12) algebra in QCD. 
Shei, S.S.; Tsao, H.S. (Institute for Advanced Study, Princeton, N.J. 
(USA); Rockefeller Univ., New York (USA)). Jan 1977. Contract 
EY-76-S-02-2220. 6p. Dep. NTIS, PC A02/MF AO1. 

It is shown that the full U(12) algebra does not exist in QCD. 


5523 (COO—2220-97) Regularization and renormalization of 
quantum field theory in curved space-time. Bernard, C.; Duncan, A. 
(Columbia Univ., New York (USA). Dept. of Physics; Institute for 
Advanced Study, Princeton, N.J. (USA)). Jan 1977. Contract EY- 
76-S-02-2220. 38p. Dep. NTIS, PC A03/MF AOI. 

It is proposed that field theories quantized in a curved space- 
time manifold can be conveniently regularized and renormalized 
with the aid of Pauli-Villars regulator fields. The method avoids the 
conceptual difficulties of covariant point-separation approaches, by 
starting always from a manifestly generally covariant action, and the 
technical limitations of the dimensional reqularization approach, 
which requires solution of the theory in arbitrary dimension in order 
to go beyond a weak-field expansion. An action is constructed which 
renormalizes the weak-field perturbation theory of a massive scalar 
field in two space-time dimensions--it is shown that the trace anom- 
aly previously found in dimensional regularization and some point- 
separation calculations also arises in perturbation theory when the 
theory is Pauli-Villars regulated. One then studies a specific solvable 
two-dimensional model of a massive scalar field in a Robertson- 
Walker asymptotically flat universe. It is shown that the action 
previously considered leads, in this model, to a well defined finite 
expectation value for the stress-energy tensor. The particle produc- 
tion (less than 0 in/vertical bar/theta/sup mu nu/(x,t)/vertical bar/0 
in greater than for t —> + infinity) is computed explicitly. Finally, 
the validity of weak-field perturbation theory (in the appropriate 
range of parameters) is checked directly in the solvable model, and 
the trace anomaly computed in the asymptotic regions t> +- 
infinity independently of any weak field approximation. The exten- 
sion of the model to higher dimensions and the renormalization of 
interacting (scalar) field theories are briefly discussed. 


5524 (COO—2220-106) Scalar quantum chromodynamics in two 
dimensions and parton model. Shei, S.S.; Tsao, H.S. (Institute for 
Advanced Study, Princeton, N.J. (USA); Rockefeller Univ., New 
York (USA)). May 1977. Contract EY-76-S-02-2220;EY-76-C-02- 
2232. 47p. (COO—2232B-125). Dep. NTIS, PC A02/MF AOI. 

The SU(N) scalar quantum chromodynamics in two space- 
time dimensions in the large N limit are studied. This is the model of 
color gauge fields interacting with scalar quarks. It is found that the 
consensual properties of the four dimensional QCD, i.e., the infrared 
slavery, quark confinement, the charmonium picture etc. are all 
realized. Moreover, the current in this model mimics nicely the 
behaviors of current in the four dimensional QCD, in contrast to the 
original model of ‘t Hooft. 


5525 (COO—2220-150) Field theories in terms of particle-string 
variables: spin, internal symmetries and arbitrary dimension. Halpern, 
M.B.; Jevicki, A.; Senjanovic, P. (California Univ., Berkeley (USA). 
Dept. of Physics; Institute for Advanced Study, Princeton, N.J. 
(USA)). 5 Apr 1977. Contract EY-76-S-02-2220. 35p. Dep. NTIS, 
PC A03/MF AOl1. 

Essential tools are provided for a program of rewriting field 
theories in terms of particle-string variables. The general methods 
are illustrated in the case of quantum chromodynamics: (1) One finds 
the particle-trajectoy representation for the quark Green’s function- 
al. (2) One derives directly correct end-point terms for quarks at the 
ends of strings. (1) and (2) are for any number of dimensions. (3) In 
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two dimensions, one finds a functional bridge from quantum chro- 
modynamics to the Bardeen-Bars-Hanson-Peccei string. 


5526 (CU-TP—101) Cancellations of mass singularities in 
Yang—Mills theories. Krausz, F.G. (Columbia Univ., New York 
(USA). Dept. of Physics). 1977. Contract EY-76-C-02-2271. 46p. 
Dep. NTIS, PC A03/MF AO1. 

It is shown heuristically that a theorem shown by Appelquist 
et al. to be true up to three loops, viz. that the mass singularities in 
the transition probability for certain quark-production processes 
cancel, should hold to ali orders. Details of the cancellation mecha- 
nism are exhibited. | 


5527 Osterwalder—Schrader positivity in conformal invariant 
quantum field theory. Mack, G. (Univ., Bern). pp 66-91 of In Trends 
in elementary particle theory. Rollnik, H.; Dietz, K. (eds.). New 
York; Springer-Verlag (1975). 

From 6. international Summer Institute on theoretical phys- 
ics; Bonn, Germany (1974). 

An attempt to gain insight into the nature of the axiomatic 
positivity constraint in local quantum field theory is described. 
Included are Euclidean Green functions, conformal invariance and 
partial wave expansion, a semigroup and its contractive representa- 
tions, positivity of the four-point function, and generalization to 
arbitrary n-point functions are treated. 19 references. (JFP) 
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NUCLEAR PHYSICS 


5528 (COO—3274-21) Nuclear moments and nuclear structure. 
Annual progress report, May 1, 1976—July 31, 1977. Madansky, L.; 
Lee, Y.K. (Johns Hopkins Univ., Baltimore, Md. (USA)). 1977. 
Contract EY-76-S-02-3274. 150p. Dep. NTIS, PC A07/MF AOI. 

A new program studying the behavior of nuclear matter 
under very high excitation was begun at the Bevatron with experi- 
ments designed to study the gamma radiation emitted from central 
collisions of heavy ions. A system was partially completed that made 
use of a multiplicity detector as a signature of a central collision. The 
system was surrounded by gamma detectors for both the nuclear and 
high-energy range; such an arrangement yielded a very large accep- 
tance. A preliminary experiment showed the feasibility of the system 
and gave the first results of correlations of gamma rays with such 
collisions. Some details of both the system and the preliminary 
results are described. Experiments on the measurement of nuclear 
moments from beta emission are reviewed, and the final results for 
the latest measurements on °Li are given. Results of recent measure- 
ments on gamma polarization from high-spin states of 1° 1°°Cd are 
also presented. Studies of electrons resulting from heavy ion colli- 
sions using a special high-acceptance beta spectrometer are de- 
scribed. The preliminary results indicate the beginnings of effects 
that are complements of the so-called combined atom x-ray phenom- 
ena. A new program for the study of gamma rays and neutrons 
produced in the capture of pi meson of nuclei are described with 
some new results on the excitation of high-spin states. Finally, a 
reprint of a recent evaluation of some old data concerned with the 
conserved vector current theory is added. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


5529 Electroexcitation of non-normal parity states in ''B. Tee- 
ters, W.D.; Kurath, D. (Argonne National Lab., Ill. (USA)). Nucl. 
Phys., A; 283: No. 1, 1-11(6 Jun 1977). 

The calculation of positive parity states of ''B is extended to 
the region of the giant El resonance with a complete non-spurious 
1(h/27)@ basis. Strengths for longitudinal El and transverse M2 
transitions to these states from the ground state are compared to the 
existing (e,e’) data. The calculation results in a strong M2 giant 
resonance overlapping the El resonance. In addition E1 form factors 
for excitation of low-lying states are given to show that the presence 
of Os hole excitation has a drastic effect on the shapes of some of 
these form factors. 


NUCLEAR REACTIONS AND SCATTERING 


5530 (LA-UR—1028) Neutron cross section programs in the 
energy region from 1 to 24 MeV at the LASL Van de Graaff Facilities. 
Auchampaugh, G.F.; Drake, D.M.; Veeser, L.R. (Los Alamos Sci- 
entific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 17p. 
(CONF-770523—8). Dep. NTIS, PC A03/MF AO1. 
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From Symposium on neutron cross sections 10-40 MeV; 
Upton, New York, United States of America (USA) (3 May 1977). 

Neutron measurements relevant to the Los Alamos Scientific 
Laboratory’s (LASL) programmatic efforts and to the U.S. fission 
and fusion energy programs can be divided into four categories: 
secondary neutron emission cross sections on light elements, gamma- 
ray production cross sections, total cross sections on light isotopes, 
and (n,2n) and (n,3n) cross sections. Many of these measurements 
were performed using the unusual capabilities of the LASL’s Van de 
Graaffs. This is especially true for the high energy (greater than or 
equal to 20 MeV) measurements on (n,2n) and (n,3n) cross sections. 
One describes briefly the four types of measuremeiuts, to illustrate 
each measurement with some examples, and to present any new data 
that are not as yet available in the literature. One also indicates in 
which programs new measurements are planned for the next year. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


RADIOACTIVE DECAY 


5531 Inner bremsstrahlung accompanying electron capture in 
7Be and *'Cr. Sanjeevaiah, H.; Sanjeevaiah, B. (Univ. of Mysore, 
India). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 461, 23-25(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

The inner bremsstrahlung spectra accompanying electron 
capture in 7Be and *'Cr are studied in coincidence with the 477 and 
325 keV gamma rays respectively. The random coincidence counts 
are subtracted from the true plus random coincidence counts to get 
the inner bremsstrahlung spectra. The disintegration energies of 7Be 
and °'Cr leading to the first excited states of 7Li and *'V respective- 
ly are determined from the Jauch plots. Using these values the total 
disintegration energies of 7Be, 7Li and ®'Cr, °'V decay processes 
are calculated. The total disintegration energies are also measured 
directly by studying the inner bremsstrahlung spectra emitted in the 
ground-to-ground transitions. The results obtained by these methods 
will be presented and discussed. 


MOMENTS AND SPIN 
REFER ALSO TO CITATION(S) 5528 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 5592 


5532 (COO—2490-7) Study of structure of light nuclei with 
neutrons. Progress report, September 1, 1976—August 31, 1977. Lane, 
R.O. (Ohio Univ., Athens (USA)). 1977. Contract EY-76-S-02-2490. 
53p. Dep. NTIS, PC A04/MF AO1. 

Final differential elastic neutron scattering cross sections 
were obtained for a large number of energies and angles for ®Li, 7Li, 
°B and ''B for energies 4 MeV less than or equal to E/sub n/ less 
than or equal to 8 MeV. These results are compared with ENDF/B 
values and indicate for "Li, at least, a need for revision of that 
evaluation. The tritium-breeding cross sections for 7Li(n,n’)at is 
deduced from these data on the total cross section for 7Li and the 
result is compared to other results. The differential neutron inelastic 
scattering from the 0.478 MeV state in 7Li was measured for the first 
time for these energies and was separated from the elastic by an 
analytical procedure and compared to ENDF/B. The extensive 
differential cross sections for ‘'B were analyzed by an improved R- 
matrix program and new properties of states in the compound 
nucleus '*B were derived. These cross sections are of value to the 
fusion reactor program in tritium breeding and shielding consider- 
ations. 


5533 Enhanced °Be production in the '*N+ ''B reaction. Reiss, 
H.; Klapdor, H.V.; Rosner, G. (Max-Planck-Institut fuer Kernphy- 
sik, Heidelberg (Germany, F.R.)); Ford, J.L.C. Jr. (Oak Ridge 
National Lab., Tenn. (USA)); Thornton, S.T. (Virginia Univ., Char- 
lottesville (USA)). Nucl. Phys., A; 283: No. 1, 149-156(6 Jun 1977). 

Spectra for the reaction products formed in '*N bombard- 
ment of ''B have been measured at an incident energy of 50 MeV. 
Comparison of the ratios of production rates of ®7Li, *Be and ''B or 
12 13C and of the measured angular distributions for the 'B(*‘N, 
*Be)'*O reaction with statistical model calculations indicates that 
part of the °Be yield is due to a nonstatistical reaction process. 
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NUCLEAR PROPERTIES AND REACTIONS, 
A= 20-38, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 5592, 5593 


5534 (LBL—6537) Multiplicity and charged particle emission 
in relativistic heavy ion collisions. Gutbrod, H.H.; Gosset, J.; Meyer, 
W.G.; Poskanzer, A.M.; Sandoval, A.; Stock, R.; Westfall, G.D. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 13 Jun 
1977. Contract W-7405-ENG-48. 18p. (CONF-770602—6). Dep. 
NTIS, PC A02/MF AO1. 

From Proceedings of macroscopic pt poms of heavy ion 
collision; Pikeville, Tennessee, United States of America (USA) (12 
Jun 1977). 

Single-particle inclusive cross sections of precisely identified 
fragments are studied together with associated multiplicities of fast 
charged particles. Neon and argon projectiles are made to bombard 
uranium, calcium, and aluminium. It is found that all the observed 
fragment spectra are structureless and more or less exponentially 
decaying throughout the range of studied fragment masses. A cata- 
logue of experimentally found qualitative features is given and the 
applicability of simple statistical thermodynamic models is examined 
by tracing down in the spectra kinematical effects in the framework 
of a source of a temperature and a velocity, leading to a nuclear 
fireball model. The production of complex particles is also discussed. 
A simple mass dependence in the cross section of the fragments is 
observed. The possibilities of a struck projectile and the explosion of 
a compound nucleus are considered. 7 references. (JFP) 


5535 High-resolution study of the giant resonance region in 7*Si 
by inelastic a-particle scattering. van der Borg, K.; Harakeh, M.N.; 
van der Werf, S.Y.; van der Wonde, A. (Rijksuniversiteit Groningen 
(Netherlands). Kernfysisch Versneller Instituut); Bertrand, F.E. 
(Oak Ridge National Lab., Tenn. (USA)). Phys. Lett., B; 67: No. 4, 
405-408(25 Apr 1977). 

Structure corresponding to various multipolarities is observed 
in the giant resonance region of **Si in inelastic a-particle scattering 
at Esub(a)=120 MeV. In this region (27 +- 6)% of the isoscalar 
quadrupole energy weighted sum rule (EWSR) is exhausted. Evi- 
dence for a monopole state at 15.9 MeV exhausting 3.2% of the E0 
EWSR is presented. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 5531, 5542 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 5534, 5593 


5536 (AD-A—040200) Electroexcitation of the T = 1 nucleus 
Niss and the T = 2 nucleus Nigo up to 50 mev excitation energy . 
Beachy, J.S.; Kowalick, S.J. Jr. (Naval Postgraduate School, Monte- 
rey, Calif. (USA)). Mar 1977. 147p. NTIS PC A07/MF AO1. 

Giant multipole resonances and bound states in Niss and Nico 
were studied with inelastic scattering of electrons at 102 MeV 
incident energy and scattering angles of 45, 60, 75, 90, and 105 
degrees. In the energy interval from 5 to 50 MeV excitation energy, 
eleven and thirteen states or resonances were observed in Niss and 
Nigo, respectively. Additionally, electroexcitation at low momentum 
transfer where the E1 cross section is predominantly excited shows a 
pronounced difference in cross section for Niss when compared to 
Ni®o and for (e,e’) as compared to photon experiments. 


5537 (AD-A—040204) Investigation of the nuclear continuum 
in the fissionable nucleus *°*U with 87.5-MeV electrons. Houk, W.A.; 
Moore, R.W. (Naval Postgraduate School, Monterey, Calif. (USA)). 
Mar 1977. 61p. NTIS PC A04/MF AOI1. 

Electroexcitation of 7**U between 5 and 40 MeV was accom- 
plished using 87.5 MeV electrons. Data were recorded at scattering 
angles of 45, 60, 75, and 90 deg, and an analysis was made using 
DWBA calculations and the hydrodynamic model. The results agree 
with the known positions, widths and cross sections of the giant 
dipole resonances at E/sub x/ = 10.9 MeV and 14.0 Mev, the 
validity of our evaluation method is thus confirmed. In addition, 
isoscalar and isovector E2 resonances and an isovector E3 resonance 
were found at 9.9 MeV (gamma = 2.9), 21.5 MeV (gamma = 4.9), 
and 28.4 MeV (gamma = 8.1), exhausting 39%, 50% and 88% of the 
respective EWSR. Although isospin cannot be determined from 
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(e,e’), delta T assignments were based on microscopic and macro- 
scopic considerations. 


5538 Valence neutron capture in **Fe. Allen, B.J.; de Mus- 
grove, A.R. L.; Boldeman, J.W. (Australian Atomic Energy Com- 
mission Research Establishment, Lucas man gore Macklin, R.L. 
(Oak Ridge National Lab., Tenn. (USA)). Nucl. Phys., A; 283: No. 1, 
37-44(6 Jun 1977). 

The neutron capture cross section of °*Fe has been measured 
with 0.2% energy resolution from 2.5 to 500 keV. A large and 
significant correlation is observed between the s-wave reduced neu- 
tron widths and the corresponding total radiative widths. The va- 
lence model readily accounts for this correlation as well as over half 
the average value of the s-wave radiative widths. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 5530 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 5542 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 5536 


5539 Study of “Cu, Cu, ®*Cu and 7Cu by (t, *He) reactions. 
Sherman, J.D.; Flynn, E.R.; Hansen, O.; Stein, N.; Sunier, J.W. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Phys. Lett., B; 67: No. 3, 
275-278(11 Apr 1977). 

Levels in * % ® Cy that are populated in the * % % 
7Zn(t,>He) reactions at 24 MeV triton energy have been studied. 
Mass excesses for the lowest states observed in ®Cu and Cu are 
found to be -65576+-20 keV and -62982+-20 keV, respectively. A 
multiplet of states, populated with large intensities, is observed to 
move systematically towards decreasing excitation energy as the 
neutron number approaches 40. It is concluded that this multiplet has 
a mpsub(3/2)ygsub(9/2) configuration. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 5536, 5539, 5592, 5593 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 5530 


5540 (LA-UR—77-1965) Hydrodynamical calculations of 
heavy-ion collisions. Amsden, A.A.; Goldhaber, A.S.; Harlow, F.H.; 
Moeller, P.; Nix, J.R.; Sierk, A.J. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1 Sep 1977. Contract W-7405-ENG-36. 17p. 
(CONF-770927—1). Dep. NTIS, PC A02/MF AOl1. 

From Symposium on macroscopic features of heavy-ion colli- 
sions and pre-equilibrium processes; Hakone, Japan (2 Sep 1977). 

Heavy-ion collisions are studied by the use of two different 
approaches, depending upon whether the bombarding energy per 
nucleon yields collective velocities that are small or large compared 
to the nuclear sound speed. In low energy collisions the primary 
emphasis is on such fundamental aspects of nuclei as the nuclear 
potential energy of deformation, the nuclear inertia tensor, and the 
mechanism for nuclear dissipation. In high energy collisions the 
primary emphasis is on the nuclear equation of state, the fundamental 
relation specifying how the pressure depends upon density and 
internal energy. Some results are shown for differential cross sec- 
tions and fragment elongation versus distance between mass centers. 

FP) 


5541 Some properties of the width fluctuation factor. Gruppe- 
laar, H. (Netherlands Energy Research Foundation, Petten); Reffo, 
G. Nucl. Sci. Eng.; 62: No. 4, 756-763(Apr 1977). 

The subject of width fluctuation correction to average com- 
pound-nucleus cross sections is reviewed, with special emphasis on 
neutron capture and scattering cross sections. Recent statistical 
model theories on the calculation of cross sections offer a new 
approach to the calculation of this correction factor. For low 
energies, the classical integration method gives the best description. 
At higher energies, the approximation of Tepel et al. with a semi- 
empirical relation for the elastic enhancement parameter is recom- 
mended for practical calculations. In the discussion about properties 
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of the width fluctuation factor (WFF), the concept of a lumped 
channel with an effective number of degrees of freedom, v/sub eff/, 
has proven to be helpful. A new definition of v/sub eff/ is given. 
Under certain conditions, the WFF for nonelastic processes can 
become larger than unity. Some other examples of width fluctuation 
effects are given for neutron elastic and inelastic scattering. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


RADIOACTIVE DECAY 


5542 (ORNL/NUREG/TM—102) Nuclear decay data for ra- 
dionuclides occurring in routine releases from nuclear fuel cycle 
facilities. Kocher, D.C. (Oak Ridge National Lab., Tenn. (USA)). 
Aug 1977. Contract W-7405-ENG-26. 110p. Dep. NTIS, PC A06/ 
MF AO1. 

This report gives tabulations of the atomic and nuclear radi- 
ations emitted by 240 radionuclides. Most of the radionuclides are 
those expected to occur in routine releases of effluents from nuclear 
fuel cycle facilities. For each radionuclide are given the half-life and 
recommended values for the energies, intensities, and equilibrium 
absorbed-dose constants for each of the atomic and nuclear radi- 
ations. Also given are the daughter radionuclides produced and 
recommended values for decay branching ratios, where applicable. 
The radioactivity decay chains and branching ratios are displayed in 
diagram form. 


ENERGY LEVELS AND TRANSITIONS 


5543 (CALT—63-291b) Twenty-third annual report, November 
1, 1976—October 31, 1977. (California Inst. of Tech., Pasadena 
(USA)). 1977. Contract EY-76-C-03-0063. 29p. Dep. NTIS, PC 
A03/MF AOl. 

Experimental research is summarized on nuclear energy 
levels including pionic and muonic x rays. A list of publications is 
included. (JFP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 5592, 5593 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 5528 


5544 Level scheme of '*Sm based on (n,y) and (n,e) experi- 
ments. Smither, R.K. (Argonne National Lab., Ill. (USA)); Namen- 
son, A.I.; Davidson, W.F.; Boerner, H.G.; Pinston, J.A.; Warner, 
D.D.; Schreckenbach, K.; Egidy, T. von (Institut Max von Laue - 
Paul Langevin, 38 - Grenoble (France)); Stoeffl (Technische Univ. 
Muenchen, Garching (Germany, F.R.). Physik-Department). Verh. 
Dtsch. Phys. Ges.; No. 6, 937-938(1977). 

From Meeting of the Sektion A 'Kernphysik’ of the Deutsche 
Physikalische Gesellschaft e.V., Fachausschuss Kern- und Hochen- 
ergiephysik in cooperation with the Nederlandse Natuurkundige 
Vereniging and the Schweizerische Physikalische Gesellschaft; Kon- 
stanz, Germany, F.R. (21 - 25 Mar 1977). 


NUCLEAR REACTIONS AND SCATTERING 


5545 New isomers of '* '*’T] and the departure of the hsub(9/ 
2) intruder state. Schmidt, A.G.; Mlekodaj, R.L. (UNISOR, Oak 
Ridge, Tenn. (USA)); Robinson, E.L. (Alabama Univ., Birmingham 
(USA)); Avignone, F.T. (South Carolina Univ., Columbia (USA)); 
Lin, J. (Tennessee Technological Univ., Cookeville (USA)); Gowdy, 
G.M.; Wood, J.L.; Fink, R.W. (Georgia Inst. of Tech., Atlanta 
(USA). School of Chemistry). Phys. Lett, B; 66: No. 2, 133-135(17 
Jan 1977). 

Isomeric decays were observed in on-line mass-separated 
products following the bombardment of '®W and '*?W with ™N. 
The isomers are placed in '® '®7T] with half lives of 1.8+-0.3 and 
16+-1 s, respectively. The systematics of the low-lying levels of 
185-201 T) strongly suggest that the hsub(9/2) level intrudes into the 
next lowest shell and drops below the dsub(3/2) level at TI, 
crosses again at '*’T] and commences to depart the shell with 
further decrease in N. 
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NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 5540 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 5542 


ENERGY LEVELS AND TRANSITIONS 


5546 Spectroscopy of proton hole states in the thallium nuclei 
with the (t(pol),a) reaction. Flynn, E.R.; Hardekopf, R.A.; Sherman, 
J.D.; Sunier, J.W. (Los Alamos Scientific Lab., N.Mex. (USA)); 
Coffin, J.P. (Centre National de la Recherche Scientifique, 67 - 
Strasbourg (France). Centre de Recherches Nucleaires). Nucl. Phys., 
A; 279: No. 3, 394-412(4 Apr 1977). 

Proton hole states are observed in 7° 7° 2°77] isotopes using 
the (t(pol),a) reaction. The study was made with a beam of tritons 
with 75 % polarization and with the reaction a-particles being 
detected in a Q3D spectrometer by a helix detector system. The 
206 Pb(t(pol),a)°’T1 results serve as a template for the analyzing 
powers of the various transferred proton spins. Distorted wave 
calculations agree well with these results and are used to make Q 
and mass corrections. A number of spin assignments are made in 
2ST] although the emphasis is on °°T] where few spin assignments 
were previously available. The systematic trend of the proton hole 
energy centroids as a function of mass in the region Z=82 is also 
preserted. 


5547 Nuclear levels and spectroscopy of '*'Os. Benson, D.; 
Kleinheinz, P.; Sheline, R.K. (Florida State Univ., Tallahassee 
(USA)); Shera, E.B. (Los Alamos Scientific Lab., N.Mex. (USA)). Z. 
Phys., A; 281: No. 1, . 145-157(Apr 1977). 

Thirty-nine states, all except two of which are new, have 
been observed up to 1535 keV in ‘Os using the reactions 
19 Qs(d,p)'*'Os, '°*Os(d,t)'*'Os with 12 MeV deuterons and mag- 
netic analysis with photographic emulsions of the outgoing particles, 
and 'QOs(n,y)'®'Os with thermal neutrons and three modes of 
gamma detection in the energy range from 40 keV to approximately 
6 MeV. The neutron separation energy was determined as 5758.5 +- 
2.0 keV in agreement with the value of the (d,p) reaction. The Q 
value for the (d,t) reaction was determined as -1265 +- 15 keV. 
Spins and parities are assigned for most of the states below 800 keV. 


5548 Isomer shift of the 2.61 MeV gamma-ray transition in 
muonic *°°Pb. Shera, E.B.; Hoehn, M.V.; Wagner, L.K.; Yamazaki, 
Y. (Los Alamos Scientific Lab., N.Mex. (USA)); Steffen, R.M. 
(Purdue Univ., Lafayette, Ind. (USA). Dept. of Physics); Krane, 
K.S. ye ge State Univ., Corvallis (USA). Dept. of Physics). Phys. 
Lett., B; 67: No. 1, 26-28(14 Mar 1977). 

The isomer shift of the 2.61 MeV y-ray transition in 7°*Pb has 
been measured at 6.25 +- 0.28 keV. This result is in disagreement 
with interpretation of the 3~ states as a one-phonon octupole vibra- 
tion. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 5498, 5546, 5592 


5549 First observation of (s + d)-wave mixing in low-energy 
elastic neutron scattering. Horen, D.J.; Harvey, J.A.; Hill, N.W. 
(Oak Ridge National Lab., Tenn. (USA)). Phys. Lett., B; 67: No. 3, 
268-270(11 Apr 1977). 

A large (s+d)-wave mixing is observed in the 256 keV 
(Jsup(7r)=1~) resonance in *’Pb+n. A possible interpretation in 
terms of neutron particle-hole states is discussed. 


5550 Fragmentation of gold by pions and protons. Porile, N.T. 
(Purdue Univ., Lafayette, Ind. (USA). Dept. of Chemistry); Dro- 
pesky, B.J.; Williams, R.A. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Phys. Lett., B; 67: No. 1, 43-45(14 Mar 1977). 

The excitation function for the formation of *4Na in the 
interaction of gold with protons has been determined between 200 
and 800 MeV and the **Na cross section measured for 294 MeV 7zr*. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 5552 


ERA VOL. 3, NO. 2 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 5552 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 5540 


SPONTANEOUS AND INDUCED FISSION 


5551 (HEDL-SA—1248) Application of least-squares method to 
decay heat evaluation. Schmittroth, F.; Schenter, R.E. (Hanford 
Engineering Development Lab., Richland, Wash. (USA)). 1976. 
Contract EY-76-C-14-2170. 2lp. Dep. NTIS, PC A02/MF AOl. 

Generalized least-squares methods are applied to decay-heat 
experiments and summation calculations to arrive at evaluated values 
and uncertainties for the fission-product decay-heat from the thermal 
fission of 7*5U. Emphasis is placed on a proper treatment of both 
statistical and correlated uncertainties in the least-squares method. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


MASS, ABUNDANCE, AND BINDING ENERGY 


5552 (CONF-770579—2) Comparison of experimental and theo- 
retical binding and transition energies in the actinide region. Krause, 
M.O.; Nestor, C.W. Jr. (Oak Ridge National Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 23p. Dep. NTIS, PC A02/MF 
AOl. 

From Conference on electron spectroscopy; Uppsala, Sweden 
(9 May 1977). 

The status of experimental and theoretical binding and transi- 
tion energy determinations is reviewed extending the comparison 
between experiment and theory to encompass representative series of 
data for all actinides. This comprehensive comparison reveals areas 
where improvements may be indicated, showing whether theoretical 
treatments including all known contributions to the lowest order 
would be adequate in all instances. 45 references. (JFP) 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 5542 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 5552 


5553 Detailed uranium gamma abundances. King, A. (Union 
Carbide Corp., Oak Ridge, Tenn. (USA). Nuclear Div.). Health 
Phys.; 32: No. 5, 450(May 1977). 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 5534, 5594 


5554 Observation of a shell gap at N=152 in the 
246Cm(t,p)***Cm reaction. Flynn, E.R. (Los Alamos Scientific Lab., 
N.Mex. (USA)); Struble, G.L.; Lanier, R.G.; Mann, L.G. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Phys. Lett., B; 
67: No. 2, 158-160(28 Mar 1977). 

Previous reports of two-neutron stripping reactions in the 
actinide nuclei have not indicated any excited 0* strength below an 
excitation energy of 1.5 MeV. In contrast, the *“*Cm(t,p)?**Cm 
reaction shows a relatively strong 0* state at 1.084 MeV. It is 
believed that this result, coupled with a marked change in ground- 
state transition strengths between *“*Cm and ***Cm targets, indicates 
a gap in the single-particle orbitals that is larger than the pairing gap. 


SPONTANEOUS AND INDUCED FISSION 


5555 (UCID—17504) Measurement of the neutron-induced fis- 
sion cross-section of 7** Am relative to 7*°U from 0.1 MeV to 30 MeV. 
Behrens, J.W. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 7 Jul 1977. Contract W-7405-ENG-48. 6p. Dep. 
NTIS, PC A02/MF AO1. 

Continuing studies of fission cross-section ratios at Lawrence 
Livermore Laboratory have led to the measurement of the *42Am/ 
235) fission cross-section ratio from 0.1 to 30 MeV. A value of 1.429 
+- 0.037 was obtained for the average cross-section ratio from 1.75 
to 4.00 MeV by use of the threshold method. 2 figures, 1 table. 


5556 Fission of *°*Th, ***U, *“*Pu, **°Cm induced by Xe and Kr 
ions at Coulomb barrier energies. Butler, P.A. (Massachusetts Inst. of 
Tech., Cambridge (USA). Lab. for Nuclear Science); Lee, I1.Y.; 
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Newton, J.O.; El-Masri, Y.; Aleonard, M.M.; Colombani, P.; Dia- 
mond, R.M.; Stephens, F.S. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.); Lougheed, R.W.; Hulet, E.K. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Phys. Lett., B; 
68: No. 2, 122-124(23 May 1977). 

Excitation functions and angular distributions have been mea- 
sured for the fission of **Th, *U, **Pu‘and *“*Cm induced by 
Kr and ™®Xe ions at energies in the vicinity of the Coulomb 
barrier. No large differences as a function of either target or projec- 
tile were found. These results suggest that the main process occur- 
ring is not Coulomb fission. 


5557 Evaluated delayed neutron spectra and their importance in 
reactor calculations. Saphier, D. (Argonne National Lab., IL); Ilberg, 
D.; Shalev, S.; Yiftah, S. Nucl. Sci. Eng.; 62: No. 4, 660-694(Apr 
1977). 

Delayed neutron emission spectra from thermal-neutron fis- 
sion of 7°U, 7U, 75°Pu, and *4!Pu, from fast-neutron fission of 
232Th, 735U, 738U, and 7°°Pu and from high-energy neutron (14.7- 
MeV) fission of **°U and *°*U, for six groups of delayed neutrons 
are evaluated. The evaluation is based on recent measurements of 
delayed neutron spectra from 20 fission product isotopes. The data 
are presented in graphic form and are compared to directly mea- 
sured equilibrium spectra whenever available. Tables with a conve- 
nient 54-energy-group structure are provided to facilitate their use in 
reactor calculations. The results of a limited number of two-dimen- 
sional, multigroup, transient calculations for the Clinch River Breed- 
er Reactor core, using the newly evaluated spectra, are compared 
with calculations using some older spectra. The importance of the 
inclusion of these data in reactor dynamic calculations is evaluated. 
34 figures, 13 tables. 37 references. 


5558 Experimental study of the prompt fission neutron spectrum 
induced by 0.5-MeV neutrons incident on uranium-235. Johansson, 
P.I.; Holmqvist, B. (Atomic Energy Co., Studsvik, Sweden). Nucl. 
Sci. Eng.; 62: No. 4, 695-708(Apr 1977). 

The prompt fission neutron spectrum emitted by a sample of 
235) irradiated with 0.53-MeV neutrons has been measured in the 
0.6- to 15-MeV energy range by using time-of-flight (TOF) tech- 
niques. In the present work, a major effort was made to obtain an 
accurate experimental determination of the energy response and 
efficiency function of the neutron detector over the entire neutron 
energy range of interest. For this purpose, the TOF spectrometer 
was calibrated with respect to energy in the 0.5- to 21-MeV range by 
observing neutron groups from various nuclear reactions. The 
energy dependence of the neutron detector efficiency was deter- 
mined by observing the angular distributions of the H(n,n)H process 
in the 1- to 15-MeV energy range. The overlapping 0.6- to 3-MeV 
energy range was covered by the T(p,n)*He reaction. The result of 
the fission neutron spectrum measurements has been used to find a 
suitable distribution function describing the data in the entire energy 
interval. The best description was obtained with the distribution 
Ni(E] exp(-1.02E)sinh(2.32E)/sup '/2/. 6 figures, 4 tables, 39 refer- 
ences. 


5559 Mass distributions for the spontaneous fission of *“*Cm 
and *°Cf, Flynn, K.F.; Gindler, J.E.; Glendenin, L.E. (Argonne 
National Lab., Ill. (USA)). J. Inorg. Nucl. Chem.; 39: No. 5, 759- 
762(1977). 

The distribution of mass in spontaneous fission of ***Cm and 
25°Cf has been investigated radiochemically and with y-ray spec- 
trometry. Both distributions are asymmetric with peak to valley 
ratios of > 1000 for ***Cm and > 300 for *°Cf. The average light 
and heavy masses (Asub(L), Asub(H)) are respectively 104.6, 139.9 
and 105.2, 141.5. Values for the average number of neutrons emitted 
per fission obtained by subtracting Asub(L) + Asub(H) from the 
mass of the fissioning nucleus are respectively 3.5 +- 0.5 and 3.3 +- 
0.5. 


NUCLEAR THEORY 


NUCLEAR STRUCTURE 
REFER ALSO TO CITATION(S) 5513 


NUCLEAR MATTER 


5560 Numerical comparison of three theories of nuclear matter. 
Clark, J.W.; Johnson, M.T.; Lam, P.M. (Washington Univ., St. 
Louis, Mo. (USA). Dept. of Physics); Zabolitzky, J.G. (Argonne 
a Lab., Ill. (USA)). Nucl. Phys., A; 283: No. 2, 253-268(13 Jun 
1 

Three independent evaluations of the ground-state energy of 
a simple model of nuclear matter are compared. The potential 
chosen is central, consisting of a state-independent hard core sur- 
rounded by a spin-dependent Serber square well with parameters 
adjusted to produce a fit of the low-energy two-nucleon data. A 
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careful evaluation of the energy expectation value with respect to a 
Jastrow wave function is performed within the Fermi-hypernetted- 
chain scheme of Fantoni and Rosati. At the test point ksub(F)= 1.56 

fm~', the variational result lies about 2 MeV above the best available 
Pade approximants to the R-matrix expansion for the energy. This 
may be regarded as excellent agreement, considering the state- 
independence of the assumed Jastrow correlations. An estimate of 
the correction to the variational result due to the state dependence of 
the realistic correlations is made within the framework of the 
method of correlated basis functions (CBF). Both theories, R-matrix- 
Pade and Jastrow-CBF, yield substantially more binding than 
lowest-order Brueckner theory based on the choice of a self-consis- 
tent hole potential and zero particle potential in intermediate states. 


NUCLEAR REACTIONS AND SCATTERING 


5561 (COO—2289-171) Inclusive charged-particle production in 
neutron-nucleus collisions. Chaney, D.; Bleser, E.; Ferbel, T. (North- 
western Univ., Evanston, Ill. (USA)). 1977. Contract EY-76-C-02- 
2289. 12p. (UR— 620). Dep. NTIS, PC A02/MF AOI. 

Inclusive particle production was measured in neutron-nucle- 
us collisions at high energies. Data on positive and negative particles 
produced in nuclei, ranging in size from Be to Pb, are presented for 
essentially the full forward hemisphere of the center of mass. Fits of 
the form A/sup a/ to the invariant production cross section indicate 
that a changes from ~ 0.85 to ~ 0.55 for laboratory rapidities 
ranging from 3 to 8. This result is consistent with predictions from 
multiperipheral models which invoke cut contributions to produc- 
tion in nuclei. 


5562 Indirect transitions in two-nucleon transfer reactions be- 
tween heavy ions. Glendenning, N.K.; Wolschin, G. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Nucl. Phys., A; 
281: No. 3, 486-508(9 May 1977). 

Two-nucleon transfer reactions between heavy ions are inves- 
tigated in the coupled channel framework. Indirect transitions 
through the collective '*O(2*) state in (**O, '8O) reactions or their 
inverse can considerably modify direct ground-state transfer cross 
sections. Characteristic features of the direct process, the indirect 
process, and their interference are discussed. Special emphasis is put 
on the consistency of the parameters with the experimental elastic 
and inelastic scattering data for the channels involved in the reaction 
calculations. For the targets nickel and tin, a comparison with the 
data of various experimental groups is presented. 


5563 Potential-energy surfaces for asymmetric heavy-ion reac- 
tions. Moeller, P.; Nix, J.R. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Nucl. Phys., A; 281: No. 2, 354-372(2 May 1977). 

The macroscopic potential energy of deformation is calculat- 
ed as a function of mass asymmetry and distance between mass 
centers for shape configurations of interest in heavy-ion reactions. 
For the system *°°120 the effect of adding microscopic shell and 
pairing corrections to the macroscopic potential energy is also 
studied. The shape configurations are generated by bringing together 
two separated spheres of unequal size. After the spheres touch the 
shapes are constructed by filling in the neck while keeping constant 
the radii of the end spheres, the nuclear density and the total nuclear 
volume. The macroscopic energy is calculated as the sum of a 
Coulomb energy and a nuclear macroscopic energy that takes into 
account the finite range of the nuclear force. For systems throughout 
the periodic table the calculated energy is displayed as a function of 
distance between the mass centers and mass asymmetry in the form 
of contour maps. Some important features of the contour maps are 
the stationary points of the potential energy and how they change in 
character and location as functions of the nuclear system considered. 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 5483, 5484, 5587, 5608 


5564 (AD-A—040937) Studies of electres interactions with 
communications materials. Final report July 1970—September 1976. 
Ashley, J.C.; Williams, M.W. (Rome Air Development Center, 
Griffiss AFB, N.Y. (USA)). Feb 1977. 110p. (RADC-TR—77-74). 
Air Development Center, Griffiss AFB, NY. 

This report summarizes various theoretical and experimental 
studies designed to yield information on electron interactions with 
various communications materials. Experimental electron slowing- 
down spectra have been obtained for Si and for AlOs and various 
theoretical models proposed to account for these spectra. Attempts 
to measure electron attenuation lengths for photo-excited electrons 
in carbon, polystyrene, and gold over a range of photon energies 
from 20 to 64 eV, are described. A critique of photoelectric yield 
methods for measuring electron attenuation lengths stresses the 
difficulty of obtaining small values of this quantity to an accuracy of 
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even 10%. Theoretical models combined with experimental data 
have resulted in tabulations of mean free path, energy loss, energy 
straggling, range, and range straggling for electrons in Al, Al2Os, Si, 
SiO2, Ni, Cu, Ag, Au, Ge, and GaAs. 


5565 (NBS-SPEC.PUBL.—461) Radiation physics. Ghose, 
A.M.; Gopinath, D.V.; Hubbell, J.H.; Roy, S.C. (National Bureau of 
Standards, Washington, D.C. (USA)). Jan 1977. 267p. (CONF- 
741109—). GPO $3.25. 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

These proceedings contain invited and contributed papers 
presented at the International Symposium on Radiation Physics 
organized by and held at the Bose Institute, Calcutta, India, Nov. 30- 
Dec. 4, 1974. The purpose of this symposium, recognizing radiation 
physics as the thread held in common by a variety of medical, 
engineering and scientific disciplines, was to bring together special- 
ists from these disciplines to report on, exchange, and make available 
through these proceedings, information and experiences of common 
interest to workers in these diverse disciplines. Topics thus brought 
together in this symposium include new measurements, theoretical 
developments, compilations and applications of basic cross section 
and transport data for photon, electron, neutron and heavy ion 
beams interacting with matter. 


5566 (UCID—17518) PRETART/TARTV user's manual. 
Dubois, P.F. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 14 Jun 1977. Contract W-7405-ENG-48. 16p. Dep. 
NTIS, PC A02/MF AOl1. 

PRETART and TARTV are preprocessors for input decks 
for TARTNP, a coupled neutron—photon Monte Carlo transport 
code. They accept the normal TARTNP input decks. The purpose 
of these routines is to aid users in checking their geometry before 
making a TARTNP run. PRETART finds the volume of each zone, 
or of any selected subset of zones. When the volumes of all zones are 
found, the user may select a percentage of random checking for gaps 
or overlaps between the zones. If gaps or overlaps are found, a 
diagnostic routine describes the difficulty as best it can. TARTV 
allows the user to see a picture on TMDS (with a fiche copy) of a 
plane slice, parallel to the x-y plane or parallel to the x-z plane, 
through space, with an arbitrary picture window. A complete de- 
scription of how to use these routines follows. It needs to be 
emphasized that PRETART cannot be used naively. It requires an 
active user who understands what it is trying to do, and its limita- 
tions. (RWR) 


5567 (UCID—17533) Approximate material temperature and 
boundary motion corrections for local energy deposition due to elastic 
scattering. Perkins, S.T. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 1 Aug 1977. Contract W-7405-ENG-48. 9p. 
Dep. NTIS, PC A02/MF AO1. 

An approximate correction for finite material temperature 
and boundary motion is presented for elastic scattering energy 
depositions. 


5568 Present status of photon cross section data 100 eV to 100 
GeV. Hubbell, J.H. (National Bureau of Standards, Washington, 
DC). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 461, 3-16(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

Recent developments in theoretical and experimental cross 
sections for the basic photon interactions with atoms (photoeffect, 
coherent and incoherent scattering, and electron-positron pair pro- 
duction) are reviewed. Emphasis is on the extensive total and sub- 
shell photoeffect calculations by J. Scofield, and on atomic form 
factor and incoherent scattering function data calculated by D. 
Cromer and by R. Brown. Some comparisons of these theoretical 
results with available explicit cross section and total attenuation 
coefficient measurements are presented. 


5569 Semiempirical formulation of coherent scattering of 
gamma rays. Roy, S.C.; Ghose, A.M. (Bose Inst., Calcutta). Nati. 
Bur. Stand. (U.S.), Spec. Publ.; No. 461, 17-19(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

An empirical formula to estimate Rayleigh scattering cross- 
section of gamma rays depending on photon energy and momentum 
transfer involved was first developed by Nath and Ghose by consid- 
ering the available theoretical and experimental cross-section values. 
With availability of accurate cross section values in recent times by 
using large volume Ge(Li) detectors it becomes necessary to recheck 
the existing formula. A reasonable difference in cross-section values 
was observed in the region where theoretical calculations are not 
available due to the uncertainties in earlier measurements. An analyt- 
ical formula of coherent scattering cross-sections of photons valid 
for photon energy below 1.5 MeV and up to momentum transfer 2.0 
in units of mc has been developed. The calculated values for 
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different photon energies have been compared with experimental 
results and is in good agreement within experimental uncertainty. 


5570 Experimental photoionization cross sections of gamma ray 
photons for low, medium, and high Z atoms. Sinha, B.; Chaudhuri, N. 
(North Bengal Univ., Darjeeling, India). Natl Bur. Stand. (U.S.), 
Spec. Publ.; No. 461, 20-22(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

Experimental total photoionization cross sections for elements 
in the range Z = 12 to 92 were evaluated from the very accurately 
measured total cross sections using the accurate theoretical estimates 
of partial cross sections. An analysis of the experimental results has 
been made and interpreted in a sarge” of the theoretical pho- 
toionization results recently published. The Z-dependence and 
photon energy dependence of total cross sections have also been 
studied. 


5571 Gamma ray attenuation coefficient measurements at 1115, 
1173, and 1332 keV. Gopal, S.; Sanjeevaiah, B. (Univ. of Mysore, 
India). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 461, 29-31(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

Gamma ray attenuation coefficients in C, Al, Cu, Zr, Sn and 
Pb were measured for gamma ray energies 1115, 1173 and 1330 keV 
using the technique employed earlier by the authors for similar 
measurements at lower energies. The results will be presented here 
and discussed. 


5572 Radiation physics and nuclear technology. Iyengar, P.K. 
(Bhabha Atomic Research Centre, Bombay). Natl. Bur. Stand. 
(U.S.), Spec. Publ.; No. 461, 32-40(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

Understanding of basic interaction processes of radiation with 
atoms, nuclei and bulk matter contributes a lot toward advances in 
nuclear technology. Yet it seems that more accurate and wide 
ranging measurements are required to make accurate predictions for 
the design of reactors, accelerators, etc. A birds-eye view of the 
problems which need solution in new technologies, problems due to 
radiation effects, study and solution of which can arise from use of 
accelerators, is presented. 


5573 Geometric factors in radiation physics measurements. 
Ghose, A.M. (Bose Inst., Calcutta). Natl. Bur. Stand. (U.S.), Spec. 
Publ.; No. 461, 47-54(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

Optimization of geometrical factors through symmetry con- 
siderations is a powerful means of improving the accuracy of mea- 
surements in Radiation Physics. This is illustrated for the cases of 
spherical and axial symmetries. Design of double scattering fast 
neutron polarimeters as well as of gamma ray linear polarimeter 
systems is discussed. Applications of the surface of revolution geom- 
etries to various fields is also considered. 


5574 Measurement of angular distribution of incoherently scat- 
tered gamma rays from atoms. Sinha, B.; Chaudhuri, N. (North 
Bengal Univ., Darjeeling, India). Natl Bur. Stand. (U.S.), Spec. 
Publ.; No. 461, 55-56(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

There has been comparatively little experimental investiga- 
tion on the whole-atom incoherent scattering of photons in the x-ray 
and gamma-ray regions. A rigorous theoretical treatment of this type 
of scattering has not yet yielded enough results and the incoherent 
scattering function approach is taken to calculate the incoherent 
scattering cross section. Recently, Cromer and Mann calculated 
using SCF Hartree-Fock wave functions the incoherent scattering 
function over a wide range of momentum transfer in the photon 
scattering process. These data are more accurate than the earlier 
Hartree-Fock data in the low momentum transfer range and form 
the only available most comprehensive set of data over the range of 
momentum transfer up to 3.9 mc. In the present work, the angular 
distribution has been measured for incoherent scattering of 662 keV 
and 1.115 MeV photons by atoms with low, medium and high Z in 
the angular range from 1 to 165° The experimental values of the 
incoherent scattering function have been interpreted on the basis of 
Cromer’s theory. 


5575 Compton scattering of 1.12 MeV gamma rays by K-shell 
electrons. Baba Prasad, P.N.; Basavaraju, G.; Kane, P.P. (Indian Inst. 
of Tech., Bombay). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 461, 67- 
69(Jan 1977). 
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From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

Two sodium iodide counters in coincidence and a twenty 
channel pulse height analyzer have been used to determine the pulse 
height distribution of 1.12 MeV gamma rays which are Compton 
scattered by the K-shell electrons of gold, lead and thorium. The 
angular variations of the differential cross section ratio, dsigma/sub 
K//dsigma/sub F/, have already been reported. The present mea- 
surements were made at 60 and 100° scattering angles. At 60°, lead 
targets of 30 mg/cm? and 143 mg/cm? were used. At 100°, targets of 
gold (13 mg/cm?), lead (143 mg/cm?) and thorium (14 mg/cm”) 
were used. In all cases, pulse height distributions of false coincidence 
events were determined and subtracted from the measured distribu- 
tions in order to obtain the true distributions. A broadening of the K- 
shell electron Compton peak has been observed. The results of these 
measurements are discussed. 


5576 Integral equation methods in radiation transport. Gopin- 
ath, D.V. (Bhabha Atomic Research Centre, Bombay). Natl. Bur. 
Stand. (U.S.), Spec. Publ.; No. 461, 79-86(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

A review of the work done on the development of integral 
equation methods for different problems in radiation transport is 
presented. The cases considered are: (1) three-dimensional (XYZ) 
geometry and (2) one dimensional time-dependent transport for the 
transport of (a) charged particles and (b) optical radiation. The 
methods are developed for arbitrary degree of anisotropy, and their 
simplification in the case of isotropic scattering is discussed. Few 
typical results are presented and the advantages of integral equation 
methods are discussed. 


5577 Monte Carlo calculations on dose distributions from plane 
infinite oblique electron sources. Gopalakrishnan, C.R.; Sundarara- 
man, V. (Bhabha Atomic Research Centre, Bombay). Natl. Bur. 
Stand. (U.S.), Spec. Publ.; No. 461, 106-109(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

A modified Monte Carlo method has been developed for 
tracking electrons. In this method individual collisions wherein the 
electron suffers a large deflection or loses large fraction of its energy 
(denoted as catastrophic) are treated separately. The history of the 
particle is divided into sections, within which no catastrophic colli- 
sions occur and in which continuous-slowing down is assumed. The 
angular distribution at the end of a section follows a Gaussian 
distribution. In this method the correlation between energy-loss 
fluctuations and multiple scattering deflections is preserved more 
faithfully. Dose distributions for electrons in carbon, aluminium and 
copper have been calculated for oblique incidence using this method. 
Data have been obtained for five different initial angles and covering 
a range of energies from 0.05 to 10 MeV electrons. 


5578 Backscattering of gamma rays. Hyodo, T. (Kyoto Univ.). 
Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 461, 110-118(an 1977). 
From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 
See CONF-741109—. 
A survey of principal research on the backscattering of 
epee rays is described. This is a macroscopic phenomena compos- 
mg many photons scattered backward from a surface of material. 
After a historical survey as an introduction, principal theme of 
research is described; nomenclature of albedo, Monte Carlo calcula- 
tion, measurement of albedos, semi-empirical formula of the differen- 
tial albedo, exposure dose rate distribution outside a scatterer, distri- 
bution of scattered gamma rays on the surface. 106 references. 


5579 Bhabha Atomic Research Centre, Bombay. Swarup, J.; 
Ganguly, A.K. (Back-scattering (sky-shine) of gamma-rays from a 
650 curie cobalt-60 source by infinite air). Natl. Bur. Stand. (U.S.), 
Spec. Publ.; No. 461, 124-128(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

The paper reports the preliminary results obtained on the sky- 
shine spectra from a 650 Ci®Co source located at the center of a 
gamma irradiation field of radius 90 m fenced by a stone wall of 
thickness approximately 75 cm and height 3.66 m. The source is in 
the form of a small pellet. The height of the source when raised for 
irradiation is 1.2 m above ground level and it is shielded on top by a 
lead cylinder of 10 cm diameter and 25 cm length. Thus, only the 
scattered radiation can reach the ground level beyond the fencing 
wall. There is a field of 100 mR/hr on the inner side and 2 mR/hr on 
the outer side of the wall with the source raised. Experiments are 
carried out for the measurement of sky-shine with a well-shielded 
Nal detector assembly coupled to a 400-channel analyzer. The 
detector is placed 55 cm above ground looking vertically up through 
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a lead collimator of diameter 12 mm (or 20 mm) at distances from 
150 to 325 m away from the source. Energy calibrations of the 
spectra have been carried out before and after each experiment using 
standard sources of gamma-energy ranging from 60 to 662 keV. It is 
found that the spectrum extends up to 400 keV with a pronounced 
peak at 72 keV for all the distances. There is no evidence of the 
presence of primary gamma-photons in the spectra. Total counts 
under the sky-shine are observed to follow an exponential decline 
with distance, with a slope of -0.50 +- 0.02 for both the collimators 
used. The ratio of peak counts (72 keV) to total sky-shine is 0.24 +- 
0.02 for both the collimators. Also, the nature and intensity of the 
spectra remain unchanged when the lead shield around the detector 
is provided with an internal lining of 2.5 cm thick aluminium. 


5580 Backscattering of gamma rays by barriers from various 
media. Pozdneyev, D.B. (Gorki State Univ., USSR). Natl. Bur. 
Stand. (U.S.), Spec. Publ.; No. 461, 129-131(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

Quantitative data about albedo of gamma radiation must be 
known to solve some problems of radiation shielding, radiometry, 
nuclear instruments. Spatial-energy, differential and integral charac- 
teristics of gamma rays albedo for the case of the barriers of different 
thicknesses from beryllium, graphite, aluminium, concrete, iron, tin, 
and lead were determined both experimentally and by means of 
Monte Carlo method. Energies of gamma rays from the point 
isotropic source and of monodirectional beam were 145, 279, 511, 
662, 1000 and 1250 keV. Spectral-angular distribution of back- 
scattered gamma rays escaping from various portions of the barrier 
surface as a function of thickness and material of barrier, distance 
from the source, geometry of the source and energy of primary 
gamma radiation was also investigated. Systematized data about 
differential and integral albedo of gamma rays of various energies for 
the case of barriers of different thickness from various media are 
presented in the form convenient for practical uses. 


5581 Charged particles transport in one-dimensional finite sys- 
tems. Muthukrishnan, G.; Santhanam, K.; Gopinath, D.V. (Bhabha 
Atomic Research Centre, Bombay). Natl. Bur. Stand. (U.S.), Spec. 
Publ.; No. 461, 140-143(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

A semi-analytical technique for the charged particle transport 
in one-dimensional finite media is developed which can be applied to 
multi-energy multi-region systems with arbitrary degree of aniso- 
tropy in scattering. For this purpose the transport equation is cast in 
the form of coupled integral equations separating spatial and energy- 
angle transmission. The spatial transmission is evaluated using dis- 
crete ordinate representation in space, energy and direction cosine 
for the particle source and flux. The collision integral is evaluated 
using discrete ordinate representation in energy and legendre poly- 
nomial approximation in the direction cosine. A computer code 
based on the above formulation is described 


5582 Passage of heavy charged particles through matter. Mu- 
kerji, S.; Srivastava, B.K. (Indian Inst. of Tech., Kanpur). Natl. Bur. 
Stand. (U.S.), Spec. Publ; No. 461, 144-148(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

The energy loss of charged particles (much heavier than 
electrons) at energies where electronic collision predominates may 
be studied conveniently by separating the particles into two groups: 
completely stripped particles and partially stripped particles. Bethe's 
quantum mechanical stopping power equation is of limited applica- 
bility for the first group of particles and inapplicable for the second 
group. A general stopping equation valid for all ions up to relativis- 
tic energies has been developed which predicts the experimentally 
measured stopping powers and ranges of partially stripped heavy 
ions accurately. From the detailed analysis of the equation a simple 
formula to predict the number of orbital electrons with velocity less 
than a given velocity in an element of atomic number Z has been 
developed. Assuming the above equation to be valid for all the 
orbital electrons except the two K-shell electrons, it has been possi- 
ble to calculate the mean excitation potential for any medium. 


5583 Gamma ray build-up factors for finite media. John, K.; 
Gopinath, D.V. (Bhabha Atomic Research Centre, Bombay). Natl. 
Bur. Stand. (U.S.), Spec. Publ.; No. 461, 174-176(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

Using the transport code ASFIT, energy build-up factors are 
calculated for various energies and different systems. The results 
presented here are the energies 0.05, 0.1, 0.2, 0.4, 0.66, 0.8, 1.0, 1.25, 
1.5, and 2.0 MeV. Media considered are air, aluminium, beryllium, 
calcium, carbon, hydrogen, iodine, iron, lead, magnesium, molybde- 
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num, oxygen, silicon, sulfur, tin, uranium and water and their thick- 
nesses are 1.0, 2.0, 4.0, 6.0, 8.0, 10.0, 15.0 and 20.0 mean free paths. 
Empirical formulae of the exponential polynomial type have been 
obtained for these finite region build-up factors. Dependence of the 
constants in the empirical Renae on the material property Z has 
been discussed. 


5584 Track theory applied to physical, chemical, and biological 
Sharma, S.C.; Katz, R. (Univ. of Nebraska, Lincoln). Natl. 
Bur. Stand. (U.S.), Spec. Publ.; No. 461, 183-187(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

The conceptual structure of the delta-ray model of track 
effects will be presented. Its universal applicability to a wide spec- 
trum of radiation detectors and radiation environments will be 
shown. For 1-hit detectors, the response with LET variation is 
described by two parameters, the D-37 dose for gamma-rays and the 
size of the sensitive element. The role of 1-hit detectors in the 
measurement of radiation quality will be briefly outlined. A simple 
cellular model which applies to cells whose radiosensitivity param- 
eters have been determined experimentally yields the cellular surviv- 
al, RBE, OER, etc. for heavy ions, neutrons and pions. 


5585 Spectrum shapes of low-energy photon sources. Sharma, 
R.C.; Somasundaram, S.; Unnikrishnan, K.; Datta, S. (Bhabha 
Atomic Research Centre, Bombay). Natl. Bur. Stand. (U.S.), Spec. 
Publ.; No. 461, 188-192(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

The spectrum shapes of low-energy photon (LEP) sources 
undergo interesting changes in the presence of scattering media of 
low atomic numbers. Two readily observed changes in the spectrum 
shape are (a) downward shift of the peak energy and (b) apparent 
deterioration of the energy resolution of the detector. A study of 
these changes is useful for in vivo assessment of LEP-emitters such 
as *1Am, 7°Pu, U, 7!°Pb, etc. A computer program, based on 
Monte Carlo principles, has been evolved to compute the magni- 
tudes of these changes in pulse-height distribution. Calculations were 
performed for point sources of low-energy photons located on the 
axis of the detector and for different thicknesses of the scattering 
medium interposed between the source and the detector. The vari- 
able parameters considered in these calculations are initial photon 
energy, thickness of the interposed material and type of detector. 
The magnitudes of both the above-mentioned changes in the pulse- 
height spectra of LEP sources embedded under media of low 
effective atomic number, such as water (anti Z = 7.42), tissue (anti Z 
= 7.33) and perspex (anti Z = 6.47), are found to be dependent to a 
; ey extent on the energy resolution of the detector employed, apart 
tom the electron density and effective atomic number of the scatter- 
- medium. The theoretical results are presented and compared, 
wherever possible, with experimental values obtained with Nal (T1) 
detector. 


SHIELDING CALCULATIONS AND EXPERIMENTS 
REFER ALSO TO CITATION(S) 5580, 5596, 5597, 5600 


5586 Taylor coefficients for Eisenhauer—Simmons gamma-ray 


buildup factors in ordinary concrete. Shure, K.; Wallace, O.J. (Bettis 
Atomic Power Lab., West Mifflin, PA). Nucl. Sci. Eng.; 62: No. 4, 
736-770(Apr 1977). 

Coefficients have been determined for the Taylor two-expo- 
nential representation of the Eisenhauer-Simmons gamma-ray buil- 
dup factors in ordinary concrete. 7 tables. 


5587 Gamma ray streaming through annular cylindrical duct. 
Murty, K.P.N.; Vaidyanathan, R.; Singh, R.S. (Reactor Research 
Centre, Madras, India). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 461, 
132-135(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741 109—. 

In this paper we present the study of gamma ray streaming 
through an annular cylindrical duct from an infinite plane source. A 
rigorous formulation based on the ray-analysis procedure has been 
developed to compute the resultant dose in the vicinity of the duct 
exit. A parametric study has been carried out to evaluate the 
accuracies obtained with the present rigorous treatment as compared 
to the simple formula developed for hand-calculations. Attempts are 
being made to incorporate the scattering component to the dose at 
the exit, in our present study. 


5588 Shielding for the variable energy cyclotron at Calcutta. 
Muthukrishnan, G.; Singh, H.; Mukherjee, R. (Bhabha Atomic Re- 
search Centre, Bombay). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 
461, 166-170(Jan 1977). 
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From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

Shielding calculations are done for the AVF Cyclotron under 
construction at Calcutta. Concrete shields are designed to reduce the 
fast neutron flux to less than the maximum permissible levels outside 
the shields. Earth shields are designed to reduce the fast neutron flux 
outside the building to less than the maximum permissible levels for 
public exposure. Experimentally measured values of half-value layer 
thickness are used in the calculations. Neutron source strengths are 
obtained by extrapolation to higher energies from published values 
at lower energies. Total neutron spectra consisting of both cascade 
and evaporation neutrons are computed for the bombardment of 60 
MeV protons on a Li target, using semiempirical relations. In order 
to calculate the roof shield thicknesses calculated total neutron 
emission spectrum due to the bombardment of 60 MeV deuterons on 
a Be target is considered. Shield thicknesses thus obtained are 
comparable with values calculated for a similar cyclotron at Texas A 
and M University. The calculated neutron dose outside the shield 
agrees well with the values predicted by Monte Carlo calculations. 


5589 Computer codes and data available from the Radiation 
Shielding Information Center. Trubey, D.K.; Maskewitz, B.F.; Rous- 
sin, R.W. (Oak Ridge National Lab., TN). Natl Bur. Stand. (U.S.), 
Spec. Publ.; No. 461, 171-173(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

The Radiation Shielding Information Center (RSIC) is a 
technical institute serving the international shielding community. It 
acquires, selects, stores, retrieves, evaluates, analyzes, synthesizes, 
and disseminates information on shielding and ionizing radiation 
transport. The major activities include: (1) operating a computer- 
based information system and answering inquiries on radiation analy- 
sis, (2) collecting, checking out, packaging, and distributing large 
computer codes and evaluated and pr data libraries. The data 
packages include multigroup coupled neutron-gamma-ray cross sec- 
tions and kerma coefficients, other nuclear data, and radiation trans- 
port benchmark problem results. 


NEUTRON INTERACTIONS WITH MATTER 


REFER ALSO TO CITATION(S) 3414, 3539, 3540, 3541, 4433, 
4434, 4439, 4444, 4489, 5566, 5567, 5735 


5590 (UCRL—79453) Review of neutron data: 10 to 40 MeV. 
Haight, R.C. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Apr 1977. Contract W-7405-ENG-48. 28p. (CONF- 
770523—9). Dep. NTIS, PC A03/MF AO1. 

From Symposium on neutron cross sections 10-40 MeV; 
Upton, New York, United States of America (USA) (3 May 1977). 

Neutron data are reviewed for incident neutron energies 
between 10 and 40 MeV. A census of the data shows that there are 
many gaps in this range and that the existing data are primarily for 
neutron energies around 14 MeV. Aside from total cross sections, 
there are few data between 10 and 13 MeV and between 15 and 40 
MeV. Examples are presented to show the quality of selected data 
for total, elastic, inelastic, activation, and charged-particle and 
gamma-ray production cross sections. The spectra of emitted parti- 
cles are also discussed. 


5591 Relaxation lengths and non-negative solutions in neutron 
transport. Kyncl, J. (Ustav Jaderneho Vyzkumu, Rez (Czechoslova- 
kia)); Marek, I. (Karlova Universita, Prague (Czechoslovakia). Fa- 
kulta Matematicko-Fyzikalni). Ap/. Mat.; 22: No. 1, 1-13(Feb 1977). 

The analytical solution is described of the Boltzmann equa- 
tion for neutron transport in a homogeneous medium. The problems 
are discussed of relaxation lengths in relation to the existence of 
nonnegative eigensolutions. It ensues from the general analytical 
solution that in case the fission in the medium is sufficiently weak, 
then the properties of the relaxation lengths are very similar to those 
in the corresponding non-multiplying medium characterized by . the 
same cross section, the possible complex relaxation lengths are 
located in a strip along the real axis, the thickness of the strip being a 
multiple of the norm of the fission operator, and the diffusion length 
is (up to symmetry) the only relaxation length to which there 
corresponds a nonnegative eigensolution. If the eten in the medium 
under consideration is sufficiently strong, then no nonnegative eigen- 
solution of the equation determining the relaxation length exists, i.e., 
the notion of diffusion length loses its meaning. 


5592 Optical model analysis of nonelastic interaction of 14.2 
MeV neutrons. Pal, B.; Chatterjee, A.; Ghose, A.M. (Bose Inst., 
mn Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 461, 44-46(Jan 
1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 
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Non-elastic cross sections of several nuclei for 14.2 MeV 
neutrons have been measured using sphere transmission technique. 
The measured data together with the results of others have been 
analyzed with optical model using least square criteria over a wide 
range of mass number (12 less than or equal to A less than or equal 
to 207). 


5593 Measurement and analysis of a few 14 MeV neutron 
capture cross sections. Majumdar, M.; Mitra, B. (Bose Inst., Calcut- 
ta). Natl Bur. Stand. (U.S.), Spec. Publ.; No. 461, 57-59(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

Total 14 MeV neutron capture cross sections of seven repre- 
sentative nuclei have been measured by activation method, in a 
relative way. Data with an estimated error of +- 2 percent have 
been presented. Analysis of sigma(n,y) total has been attempted with 
(a) Statistical evaporation type formula presented by Naguib and 
Lukyanov and (b) Direct reaction formula presented by Lane and 
Lynn. It has been shown that D.I. gives absolute estimate of values 
agreeing with experimental ones. Statistical model analysis with 
carefully adjusted neutron width function yields rather high radia- 
tive strength function. 


5594 Nuclear theory based cross sections of ***Th, *°°Th, and 
233 and their applications in reactor technology. Garg, S.B.; Kunar, 
A. (Bhabha Atomic Research Centre, Bombay). Natl. Bur. Stand. 
(U.S.), Spec. Publ.; No. 461, 70-73(Jan 1977). 

tom International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

Because of various reasons thorium has not found much favor 
with the reactor technologists and therefore its cross sections have 
not been studied with the desired accuracy. Cross sections make 
their impact on reactor design right from its inception to its comple- 
tion and therefore a coherent study of the cross sections of thorium 
and *°3U has been made. In reactor physics studies emphasis is 
placed on total, fission, capture, elastic and inelastic scattering cross 
sections. Generally, the measured information on inelastic scattering 
cross section of heavy nuclides is not sufficient in the MeV energy 
range for reactor applications. In order to correctly predict the 
neutron spectrum and its effect on reactor parameters the inelastic 
cross sections have been evaluated with the local optical and statisti- 
cal models. The total and elastic scattering cross sections have also 
been evaluated together with the angular distributions of elastically 
and inelastically scattered neutrons. Multigroup temperature depen- 
dent cross sections have also been generated for thorium and 7°°U in 
the entire energy range extending up to 10 MeV. 


5595 Neutron transport problems in spherical geometry. Sahni, 
D.C. (Bhabha Atomic Research Centre, Bombay). Natl. Bur. Stand. 
(U.S.), ae Publ.; No. 461, 87-90(Jan 1977). 

rom International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

The density transform method has been extended to cover 
spherically symmetric neutron transport problems. The densizy 
transform is expanded in plane geometry normal modes and explicit 
singular integral equations are derived for the expansion coefficients. 
The method is thus an extension of Case’s method of singular 
eigenfunctions to spherical geometry problems. The Green's func- 
tion approach for transport problems in spherical geometry has been 
considered. It is shown that the reduction operators used in this 
method can solve only some of the problems in the interior of a solid 
homogeneous sphere. 


5596 Random sampling technique for choosing scattering angles 
from arbitrary angular distributions in dosimetric and shielding com- 
putations. Nagarajan, P.S.; Raghavendran, C.P.; Sethulakshmi, P.; 
Bhatia, D.P. (Bhabha Atomic Research Centre, Bombay). Nati. Bur. 
Stand. (U.S.), Spec. Publ.; No. 461, 100-105(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

A random sampling technique has been developed for sam- 
pling the cosine of the scattering angle of the neutron in the center 
of mass system. This technique could be incorporated in existing 
shielding and dosimetry codes. Recent differential scattering cross 
section data (from BNL-400 (1970)) is expanded in double Legendre 
polynomials of incident neutron-energy and a random number. The 
necessary coefficients for the elements C, N, O, Si, Ca, Fe and Pb for 
incident neutron energies up to 15 MeV have been obtained and the 
same are presented along with typical results, checking the method 
and coefficients. 


5597 Transmission of *°*Cf fission neutrons through various 
shields. Song, Y.T. (Naval Surface Weapons Center, Silver Spring, 
MD). Natl. Bur. Stand. (U.S.), Spec. Publ; No. 461, 119-123(Jan 
1977). 
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From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

Measurements have been made of neutron transmission 
through various shield configurations. A **Cf source, having a 
neutron yield of 1.02 x 10°n/sec was used with a US Navy neutron 
dosimeter, AN/PDR-70. This detector was used to measure the 
integrated neutron dose equivalent (DE). 3 by 5 ft slab shields of 
various materials were used, such as iron, lead, polyethylene, combi- 
nations of iron-polyethylene, lead-polyethylene, and iron polyethyl- 
ene-iron. The measured data were corrected for room-scattered 
contributions. The scattered neutron DE was calculated using the 
differential dose albedo formula of Song, et al. The experimental 
data thus obtained were compared with calculated values. The one- 
dimensional discrete ordinates neutron transport code, ANISN, with 
40 energy groups, 22 groups for neutron and 18 groups for y-rays, 
was used for the transmission calculations. Comparisons were made 
in terms of attenuation factors, the ratio of transmitted neutron DE 
to free-field neutron DE at the detector point. Agreement was 
within the expected dosimeter range of 20 percent for all cases. For 
the case of two inches of iron and five inches of polyethylene, 
placing the iron on the source side was more effective than placing it 
on the opposite side. 


5598 Neutron thermalization in hydrogenous moderators. Koth- 
ari, L.S. (Univ. of Delhi). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 
461, 149-162(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

The mechanism of neutron scattering from various modera- 
tors is a poorly understood subject. Exact calculations of neutron 
scattering properties of commonly used moderators namely light and 
heavy water and graphite are extremely difficult. Calculations of 
neutron scattering from light and heavy water are complicated 
because of our imperfect understanding of liquid structures. There- 
fore one has to depend on various approximations or models for such 
calculations. This paper first stresses on investigations carried out in 
this field for hydrogenous moderators. A scattering kernel for light 
and heavy water and its mixtures developed by us considering the 
low-frequency collective oscillations in the quasicrystalline approxi- 
mation using Debye distribution has then been described. The total 
scattering cross section, diffusion coefficient and various other phys- 
ical parameters calculated on the basis of this kernel has been 
presented and compared with the available experimental and theo- 
retical results. 


5599 Current state of most frequently used methods for solution 
of a system of multigroup diffusion equations. I. Tinka, I. Jad. Energ.; 
22: No. 11, 427-431(Nov 1976). (In Slovak). 

The methods used in the solution of a system of multigroup 
diffusion equations are briefly summarized. The methods mostly used 
in the solution of a system of equations are approximative. The 
typical elements of approximative methods are presented, i.e., the 
basic concepts and principles observed in the construction of the 
approximative solution. The observation of the said principles is 
illustrated on the use of the Ritz method and the Galerkin method. 


MEDICAL PHYSICS 


RADIATION PROTECTION STANDARDS 


5600 Development of radiation shielding standards in USA. 
Trubey, D.K. (Oak Ridge National Lab., TN). Natl. Bur. Stand. 
(U.S.), Spec. Publ.; No. 461, 74-7&(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

The American Nuclear Society (ANS) is a standards-writing 
organization-member of the American National Standards Institute 
(ANSI). The ANS Standards Committee has a subcommittee denot- 
ed ANS-6, Shielding, whose charge is to establish standards in 
connection with radiation shields, to provide shielding information 
to other standards writing groups, and to prepare recommended sets 
of shielding data and test problems. This paper is a progress report of 
this subcommittee. 


DOSIMETRY 
REFER ALSO TO CITATION(S) 5565 


5601 Physical aspects of electron-beam arc therapy. Khan, 
F.M.; Fullerton, G.D.; Lee, J.M.F.; Moore, V.C.; Levitt, S.H. (Univ. 
of Minnesota Hospitals, Minneapolis). Radiology; 124: No. 2, 497- 
500(Aug 1977). 

From 62. scientific assembly and annual meeting of the Radio- 
logical Society of North America; Chicago, IL, USA (14 Nov 1976). 
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The effect of different parameters on dose distribution in 
electron-beam arc therapy was studied in order to develop a tech- 
nique for routine clinical use. A special diaphragm was designed to 
facilitate telecentric rotation. Dosimetry was performed with an ion 
chamber, film, and LiF powder in cylindrical polystyrene phantoms 
and an Alderson Rando phantom. Dose distributions were evaluated 
with regard to dose homogeneity, and a method of sharpening the 
dose fall-off near the ends of the arc was proposed. Criteria for 
selection of isocenter depth and field size were developed. Methods 
of dose calculation, calibration, and treatment planning are dis- 
cussed. 


5602 Physical principles of photen dosimetry. Snyder, W-.S. 
(Oak Ridge National Lab., TN). Natl. Bur. Stand. (U.S.), Spec. Publ.; 
No. 461, 177-182(Jan 1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

Estimation of dose absorbed in the human body is important 
from the point of view of health physics as well as because of the 
increased utilization of nuclear radiation in clinical and diagnostic 
medicine or therapy. An idealized mathematical model of the human 
body was developed and Monte Carlo calculation was applied to 
evaluate the photon dose. In this paper the attention is restricted to 
certain physical results or principles which are a by-product of such 
studies. These relate to evidence on the validity of the reciprocity 
theorem, use of the buildup factor for an infinite medium of tissue in 
calculating absorbed fractions, scaling absorbed fractions for the 
weight of the target organ, and the effects of non-homogeneity of 
the body on absorbed dose to the organs. 


5603 Dose function for beta dosimetry. Supe, S.J.; Datta, S. 
(Bhabha Atomic Research Centre, Bombay). Natl Bur. Stand. 
(U.S.), Spec. Publ.; No. 461, 193-196(Jan 1977). 

rom International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

The feasibility of using various shapes and sizes of field 
limiting devices and collimators with beta ray eye applicators has 
necessitated the study of dosimetry for these fields. A method of 
obtaining dosimetry for any shaped field from the data for circular 
fields is presented. The method is based on a similar procedure for X 
and gamma rays. The surface dose computation is done based on 
Clarkson's method but without splitting the surface dose into air 
dose and back-scatter dose. The depth dose evaluation is based on 
depth dose function which is defined as the dose rate at a particular 
depth for particular circular field. The usual method of splitting 
depth dose into primary and scatter doses was not found necessary. 
The evaluated values for the surface and depth dose were compared 
with experimentally obtained values for three non circular fields. 
The good agreement in these data indicates the practicability of the 
method suggested. 


5604 Actual problems in photon dosimetry. Regulla, D.F.; 
Drexler, G. (Gesellschaft fuer Strahlen- und Umweltforschung mbH, 
om Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 461, 197-208(Jan 
1977). 

From International symposium on radiation physics; Calcutta, 
India (30 Nov 1974). 

See CONF-741109—. 

A brief review of the evolution of quantities and units in 
dosimetry is given, and the relevance of the dosimetry concept to 
applications in medicine, technique and health physics is pointed out. 


SOLID STATE PHYSICS 
REFER ALSO TO CITATION(S) 4332, 4491 


5605 Strain energy interactions, the T/sub 0/ concept and sym- 
pathetic nucleation. Russell, K.C.; Barnett, D.M.; Altstetter, C.J.; 
Aaronson, H.I.; Lee, J.K. Scr. Metall.; 11: No. 6, 485-490(Jun 1977). 

This letter considers a possible exception to the T/sub 0/ 
criterion, based upon elastic strain energy interactions associated 
with neighboring precipitate plates. It is shown that, as long as one 
accepts that crystals of the product phase must pass through some 
type of nucleation stage (and hence are initially much smaller than 
previously formed product phase plates with which they are inter- 
acting elastically), the strength of these interactions permits violation 
of the To criterion only under special circumstances and does not 
allow the development of sheafs of plates by shear above To. 


5606 (AD-A—040421) Double resonance interferometry: relax- 
ation times for dipolar forbidden transitions and off-resonance effects 
in an AX spin system. Interim report. Stoll, M.E.; Vega, A.J.; 
Vaughan, R.W. (California Inst. of Tech., Pasadena (USA). Div. of 
Chemistry and Chemical Engineering). Apr 1977. Contract N00014- 
75-C-0960. 41p. NTIS PC A03/MF AO1. 
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Experimental and theoretical results of a nuclear magnetic 
double resonance interferometric study of a model AX spin system 
are presented. Measurements of the characteristic relaxation times of 
off-diagonal density matrix elements corresponding to magnetic- 
dipole-forbidden transitions are presented, and the use of such relax- 
ation time constants to obtain information including cross-correla- 
tions of the fluctuating fields at the A and X nuclear sites is 
discussed. (Author) 


5607 (COO— 1674-138) Basic studies of atomic dynamics. Pro- 
gress report, October 1, 1976—September 30, 1977. Fano, U. (Chica- 
go Univ., Ill. (USA)). 1 Oct 1977. Contract EY-76-S-02-1674. 13p. 
Dep. NTIS, PC A02/MF AO1. 

Progress achieved was in the area of applications of an atomic 
approach to solid state problems, not only to impurity states, but 
unexpectedly to general band theory. The development of a posta- 
diabatic procedure was successful in initial tests. Studies of the 
interaction of electrons with polar molecules and especially of the 
orientation of atoms by collision are opening new and promising 
vistas. 


5608 (ORNL/TM—5670) Study of the effect of void surface 
coatings on radiation-induced swelling. Mansur, L.K.; Wolfer, W.G. 
(Oak Ridge National Lab., Tenn. (USA)). Sep 1977. Contract W- 
7405-ENG-26. 30p. Dep. NTIS, PC A03/MF AO1. 

A theoretical investigation has been conducted into the ef- 
fects on point defect diffusion of the presence of a shell of segregated 
material about a spherical void. The elastic image interaction of the 
point defect with the void surrounded by a shell of material of elastic 
constants which differ from those on the matrix is first computed. 
The interaction, which depends on the properties of the shell and the 
dilatation of the defect, results in an energy barrier which must be 
overcome when the defect diffuses to the void surface. The capture 
efficiency of the void for the defect is computed for a range of 
parameters employing this interaction. This capture efficiency is then 
used directly to obtain predicted effects of segregation on void 
nucleation and growth under irradiation. It is found that the absorp- 
tion of the interstitial is reaction controlled at the void. The principal 
implications are that void nucleation is strongly enhanced and that 
the kinetics of void growth are altered significantly. Detailed deriva- 
tions supporting these results are given. 


5609 Effect of mobile helium on void nucleation. Wiedersich, 
H.; Hall, B.O. (Argonne National Lab., Ill. (USA)). J. Nucl. Mater.; 
66: No. 1, . 187-192(1977). 

A revised model of the effect of mobile helium on void 
nucleation, during irradiation, is presented. Simultaneous solutions of 
the reaction rate equations for the steady state concentration of 
defects are obtained. These results are used to calculate point-defect 
and helium fluxes. Steady-state void nucleation rates are calculated 
in the temperature range 300-600°C. 


5610 Phonon scattering in amorphous solids. Pohl, R.O. (Cor- 
nell Univ., Ithaca, NY). pp 107-114 of In Phonon scattering in solids. 
Challis, L.J.; Rampton, V.W.; Wyatt, A.F.G. (eds.). New York; 
Plenum Publishing Corp. (1976). 

The thermal conductivity of all amorphous dielectric solids 
shows a most remarkable uniformity which ap to be insensitive 
to the host and to chemical impurities. To within less than a factor of 
10, the conductivity A depends solely on the temperature and not on 
the material, it has a plateau in the temperature region around 10K, 
and below 1K approaches a power low A varies as T/sup delta/ 
where delta falls into the range 1.8 is less than delta is less than 2.0. 
Some of the studies undertaken to understand this remarkable fact 
are reviewed. 


5611 Useful nuclear magnetic resonance lineshape function for 
metallic solids. Harper, W.C.; Barnes, R.G. (Ames Lab., IA). J. 
Magn. Resonance; 21: 507-508(1976). 

A functional expression for the dipolar broadened lineshape, 
not previously mentioned in the literature, which has been found 
quite useful in the course of recent work on the proton NMR in 
hydrogen-storing intermetallic compounds is presented. The func- 
tion is g(x) = Aexp(-b/x/super n), where x = H - Ho (or v - vo) and 
the exponent n is permitted to vary continuously between approxi- 
mately 1.5 and 4.0 in practice. 


SOLID STATE PLASMA 


5612 Ultrafast relaxation of optically excited nonequilibrium 
electron-hole distributions in germanium. Smirl, A.L.; Matter, J.C.; 
Elci, A.; Scully, M.O. (Univ. of Arizona, Tucson). Opt. Commun.; 
16: No. 1, 118-120(Jan 1976). 

New measurements of the nonlinear, nonequilibrium optical 
(1.06 um) properties of the germanium solid-state plasma are pre- 
sented. Single pulse transmission has been measured as a function of 
incident pulse energy at sample temperatures of 105 K and 297 K. In 
addition the relative transmission of a probe pulse as a function of 
time delay after an excitation pulse has been measured for three 
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different excitation pulse energies and two temperatures. A model 
which explains the observed behavior of germanium under intense 
radiation is briefly, qualitatively described, and theoretical curves 
are plotted with the experimental data. 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 4379, 4493 


THEORETICAL PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 
REFER ALSO TO CITATION(S) 5475, 5505, 5740 


RELATIVITY AND GRAVITATION 
REFER ALSO TO CITATION(S) 5516 


5613 (N—76-34035) The collision of plane waves in general 
relativity. Griffiths, J.B. (Loughborough Univ. of Technology (UK). 
Dept. of Mathematics). Feb 1976. 31lp. (MATHS-RES—91). NTIS, 
PC A03/MF AOl1. 

A number of exact solutions of Einstein’s equations were 
obtained, which describe the collision and subsequent interaction of 
two plane parallel waves. Gravitational waves, null electromagnetic 
fields, and neutrino fields were all considered with collisions be- 
tween any two types. It is shown that two such waves mutually 
focus each other with the focus usually appearing as a singularity in 
space—time. Further conclusions are made regarding the qualitative 
nature of the interactions, and it is argued that these also apply in 
more realistic physical situations. (auth) 


MATHEMATICAL PHYSICS 


5614 Recent developments in semiclassical mechanics: eigenva- 
lues and reaction rate constants. Miller, W.H. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). pp 87-102 of In New 
world of quantum chemistry. Pullman, B. (Institut de Biologie 
Physico-Chimique, 75 - Paris (France)); Parr, R. (North Carolina 
Univ., Chapel Hill (USA)) (eds.). Dordrecht, The Netherlands; D. 
Reidel (1976). 

From 2. international congress of quantum chemistry; New 
Orleans, USA (19 - 24 Apr 1976). 

A semiclassical treatment of eigenvalues for a multidimen- 
sional non-separable potential function and of the rate constant for a 
chemical reaction with an activation barrier is presented. Both 
phenomena are seen to be described by essentially the same semiclas- 
sical formalism, which is based on a construction of the total 
Hamiltonian in terms of the complete set of good action variables (or 
adiabatic invariants) associated with the minimum in the potential 
energy surface for the eigenvalue case, or the saddle point in the 
potential energy surface for the case of chemical reaction. 


5615 (ERDA-tr—302) Quasi-random oscillations and qualita- 
tive aspects of celestial mechanics. Alekseyev, V.M. 1977. Translation 
of USSR report. 118p. Dep. NTIS, PC A06/MF AO1. 

The lectures on celestial mechanics include a survey of cer- 
tain trends of qualitative studies in problems of celestial mechanics, 
symbolic dynamics, and the usefulness of the latter concept for even 
the simplest problems of nonlinear oscillation theory and the applica- 
tions to various problems. 68 references. (JFP) 


5616 Bond graphs and linear graphs. Perelson, A.S. (Los 
Alamos Scientific Lab., NM); Oster, G.F. J. Franklin Inst.; 302: No. 
2, 159-185(Aug 1976). 

Bond graphs have proven to be useful in modeling a wide 
variety of physical systems where multiports are needed to represent 
coupling phenomena. The relation between bond graphs and more 
conventional notations utilizing conrection N-ports and system 
graphs is shown. This provides a rigorous foundation for bond graph 
manipulations and highlights certain difficulties with sign conven- 
tions and causal assignments that arise when junction structure loops 
are present. 21 figures. 


COMMUNICATION, EDUCATION, HISTORY, 
AND PHILOSOPHY 


5617 In at the beginnings: a physicist's life. Morse, P.M. Cam- 
bridge, MA; Massachusetts Institute of Technology (1977). 392p. . 

Dr. Morse has provided an easily readable account of his life. 
A graduate student when the foundations of quantum mechanics 
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were being laid down, Dr. Morse took part in the development of 
radar and operations research, the organization of Brookhaven Na- 
tional Laboratory, and the evolution of high-speed computers. 
(RWR) 


FUSION ENERGY 


5618 Technology index, for plasmaphysics research and fusion 
reactors. Volume 11, No. 7, 1977. Bibliography, author index, subject 
index, appendix . Leopoldshafen, Ger.; Zentralstelle fuer Atomker- 
nenergie-Dokumentation (1977). 55p. 

This bibliography contains 249 references on various aspects 
of plasma physics. Subject and author indexes are included. (MOW) 


PLASMA RESEARCH 


PLASMA CONFINEMENT AND HEATING 


5619 (AD-A—041737) Formation and adiabatic compression of 
reversed-field theta pinches in imploding liners. Memorandum report. 
Book, D.L.; Hammer, D.; Turchi, P.J. (Naval Research Lab., Wash- 
ington, D.C. (USA)). Feb 1977. 34p. (NRL-MR—3491). NTIS PC 
A03/MF AO1. 

The formation and compression of e-beam-induced reversed- 
field theta pinch configurations is studied in an MHD treatment. 
Taking into account classical collisional resistivity plus anomalous 
resistivity derived from microinstabilities, it is shown that plasmas 
can be created with parameters suitable for liner compression experi- 
ments. Adiabatic compression of the quasi-equilibrium plasma/flux * 
mixture is described using Lagrangian coordinates. Results are given 
for a sample (unoptimized) initial configuration. In the final state the 
average beta and the total D-T rate are approximately 10-20% of the 
values which would be obtained if all the compressional energy went 
into heating plasma. (Author) 


5620 (CONF-770906—5) Electron heating by neutral beam in- 
jection in ORMAK. Murakami, M.; Lyon, J.F.; Isler, R.C. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 4p. Dep. NTIS, PC A02/MF AO1. 

From 8. European conference on controlled fusion and 
plasma physics; Prague, Czechoslovakia (19 Sep 1977). 

Substantial electron heating by energetic neutral beam injec- 
tion is observed in ORMAK for different plasma densities, currents, 
and toroidal field values. The scaling of average electron tempera- 
ture and electron power loss with total power input to electrons 
(ohmic + injection) suggests the equivalence of ohmic and injection 
power for electrons. 


5621 (N—77-14876) Electrostatic ion confinement in a magnetic 
mirror field. Nishida, Y.; Kawamata, S.; Ishii, K. (Nagoya Univ. 
(Japan). Inst. of Plasma Physics). Aug 1976. 20p. (IPPJ—256). NTIS 
PC A02/MF AO1. 

The electrostatic ion stoppering at the mirror point is demon- 
strated experimentally in a magnetic mirror field. The ion losses 
from the mirror throat are decreased to about 15% of the initial 
losses in a rather high plasma density. It is discussed as a confine- 
ment mechanism of ions that particles are reflected back adiabatical- 
ly at the throat of the magnetic mirror field supplemented by dc 
electric field. 


5622 (NP—21656) Heating of a pinch at intermediate B-values. 
Report 76-98. Hoekzema, J.A.; Bobeldijk, C.; van der Laan, P.C.T.; 
Schuurman, W. (Stichting voor Fundamenteel Onderzoek der Ma- 
terie, Jutphaas (Netherlands). Instituut voor Plasma-Fysica). Oct 
1976. 21lp. Dep. NTIS (US Sales Only), PC A02/MF AO1. 

The implosion heating of a plasma with a built-in magnetic 
field is discussed. The internal magnetic field is used to reduce the B- 
value of the plasma, for instance, in screw-pinch experiments where, 
according to theory, stable equilibria only exist for B-values lower 
than 25 percent. The rise time of the external magnetic field is, in 
present-day pinch experiments, generally much longer than the 
implosion time. In a reactor based on implosion heating, it will be 
necessary to make the rise time shorter than the implosion time, in 
order to increase the heating efficiency of the implosion. In a staged 
setup the plasma may then be heated further to ignition temperature 
by relatively slow adiabatic compression. In the short rise-time limit 
it is sometimes possible to express the strength of the magnetic field 
in terms of the plasma radius. Then the final plasma temperature can 
easily be calculated and is independent of the implosion mechanism. 
In the extrapolation towards a reactor, the maximum permissible 
electric field strength at the first wall may become an important 
limiting factor. An implosion model is necessary to calculate the 
strength of this field and to calculate the final plasma temperature 
for finite rise times. We used a revised snow-plow model, where not 
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only the plasma, but also the internal magnetic field is swept up by 
the inward moving sheath. For the broadening of the sheath, due to 
magnetic and kinetic pressure, a simplified model is introduced and 
discussed. 


5623 (ORO—3871-10) Ion resonance heating studies. Final 

Swanson, D.G. (Texas Univ., Austin (USA). Plasma Waves 
Lab.). 1976. Contract EY-76-S-05-3871. 5p. Dep. NTIS, PC A02/ 
MF AOl. 

The original motivation behind this contract was to pursue 
the rf heating observed by Kristiansen and Dougal in a plasma at 
harmonics of the ion cyclotron frequency when no fast wave was 
expected. It was suggested that an electrostatic ion cyclotron wave 
(ion-acoustic) or a modified Ion Bernstein wave was responsible for 
the observed heating anc an experimental program was developed to 
clarify the physics and determine its potential for fusion. 


5624 (Rijnhuizen—76-96) Heating of a pinch at intermediate B- 
values. Hoekzema, J.A.; Bobeldijk, C.; van der Lann, P.C.T.; 
Schuurman, W. (Stichting voor Fundamenteel Onderzoek der Ma- 
terie, Jutphaas (Netherlands). Instituut voor Plasma-Fysica; Rijksuni- 
versiteit Utrecht (Netherlands)). Oct 1976. 20p. Dep. NTIS (US 
Sales Only), PC A02/MF A0Ol1. 

The implosion heating of a plasma with a built-in magnetic 
field is discussed. The internal magnetic field is used to reduce the B- 
value of the plasma. The rise time of the external magnetic field and 
the implosion time are studied. In a reactor based on implosion 
heating, it is necessary to make the rise time shorter than the 
implosion time in order to increase the heating efficiency of the 
implosion. In a staged setup, the plasma may then be heated further 
to ignition temperature by relatively slow adiabatic compression. In 
the extrapolation towards a reactor an implosion model is used to 
calculate the strength of the electric field at the first wall and to 
calculate the final plasma temperature for finite rise times. 


5625 Apparatus for the stable confinement of an ionized gas 
column inside a magnetic field. Kistemaker, J. (to Ultracentrifuge 
Nederland N.V.). US Patent 4,046,527. 6 Sep 1977. Filed date 8 Feb 
1974. 10p. 

Apparatus is described that consists of a vessel provided with 
electrodes, magnet and cooling means designed for the stable con- 
finement of an ionized gaseous mixture or a plasma inside a heavy 
gas envelope that moves at high speed along the inside of an 
electrically gas-repelling vessel wall. The apparatus may be used not 
only for bringing about thermonuclear reactions, but also for sepa- 
ne gases of different specific mass from one another. 8 claims, 6 
igs. 


5626 Method and apparatus for use in approaching thermonucle- 
ar temperatures using turbulent thermal insulation. Ohkawa, T. (to 
General Atomic Co.). US Patent 4,035,656. 12 Jul 1977. Filed date 
27 May 1975. 10p. 

A method and apparatus is disclosed for insulating a plasma 
using turbulent thermal insulation for the purpose of approaching 
thermonuclear temperatures. It includes a hollow cylinder of a 
metallic hydride of predetermined size which is encapsulated by an 
outer metallic cylinder which seals the hollow cylinder, including 
the ends thereof. A mixture of deuterium and tritium gas is placed 
within the hollow cylinder at a pressure of about 1'/2 atmospheres 
and auxiliary and main power supplies are sequentially applied to the 
cylinders to respectively form a plasma and inject an electron beam 
into the plasma. The thermal conductivity is reduced by the result- 
ing electron turbulence. 21 claims, 5 figures. 


5627 Plasma confinement by surface magnetic fields. Samec, 
T.K. Los Angeles; Univ. of California (1976). 188p. University 
Microfilms Order No. 77-7683. 

Thesis (Ph. D.). 

Plasma confinement in permanent magnet multi-dipole line 
cusp configurations is studied. Analytic closed form expressions for 
the confining magnetic fields are given which agree well with 
experimental field measurements. Particle escape rates are calculated 
for a number of possible electric and magnetic field profiles, using 
appropriate functional forms for the particle distribution functions. A 
detailed analysis of particle orbits, including 2 careful consideration 
of adiabatic invariance for particles which come from regions of low 
magnetic field, confirms the validity of the assumptions used in 
calculating particle escape rates. The structures found for low beta 
charge neutral sheaths show that only sheaths with widths larger 
than an ion cyclotron radius can be stable. A single particle model 
based on the proceeding work, which includes plasma production by 
primary ionizing electrons and plasma loss through sheaths with 
widths of order of an ion gyroradius is constructed. This theoretical 
model correctly predicts the experimentally observed behavior of 
d.c. discharged plasmas confined within multi-dipole magnetic fields. 
Since the open field lines associated with line cusp geometries and 
the associated loss of plasma particles may be eliminated by the use 
of high order multipole geometries, the question of controlling end 
losses in a linear cylindrical higher order multipole configuration has 
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been examined. A slow tapering of the cylindrical radius leads to the 
existence of a new adiabatic invariant and the associated confinement 
of particles outside a velocity space loss cone due to adiabatic 
mirroring. An expression for this invariant correct to second order in 
the taper angle is derived and the residual third order terms are used 
to construct a non-adiabatic pitch angle diffusion equation which 
yields a rather high upper bound for the confinement time. 


5628 Forming and confinement of a dense electron cloud in an 
open magnetic trap. Kolyada, Yu.E.; Kornilov, E.A.; Fainberg, Ya.B. 
(AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). Zh. 
Tekh. Fiz.; 45: No. 10, 2099-2104(Oct 1975). (In Russian). 

For English transaltion see the journal Sov. Phys. - Tech. 


s. 

Problems of formation and confinement of an electron cloud 
in a magnetic field of the mirror configuration are discussed in detail. 
The experiments show that it is possible to form a dense prolonged 
electron cloud by injecting electrons into the rising-in-time magnetic 
field. The magnetic mirror configuration may be used to confine the 
cloud in the system for a long time. An electron cloud with a density 
up to 8x10° cm~’, confinement time up to 400 ys and potential well 
up to 300 kV has been formed in a magnetic mirror of the open type 
of 50 cm long with a mirror ratio of 2 and a magnetic field up to 
1.6x10° Oe rising during 4x10~* s. Numbers of trapped particles as H 
functions of injected electron density, injection energy and the rate 
of the magnetic field rising have been studied. It is shown that a 
long-lived prolonged electron cloud can be formed by injecting 
electrons into a rising-in-time magnetic field in an open magnetic 
mirror and that the efficiency of cloud confinement increases with 
the electron injection density, the mirror length and cross section. 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 5480 


5629 (CONF-750266—, pp 100-124) rf and microwave diagnos- 
tics of plasma. Basu, J. (Saha Inst. of Nuclear Physics, Calcutta). 
1975. 

From Symposium on plasma physics and 
magnetohydrodynamics; Trombay, Bombay, India (5 Feb 1975). 

In Plasma physics and magnetohydrodynamics. 

Both the immersive and non-immersive rf probes of various 
types are discussed, the major emphasis being laid on the work 
carried out in extending the scope of the immersive impedance probe 
and non-immersive coil probe. The standard microwave methods for 
plasma diagnosis are mentioned. The role of a relatively new diag- 
nostic tool, viz., a dielectric-rod waveguide, is described, and the 
technique of measuring the admittance of such a waveguide (or an 
antenna) enveloped in plasma is discussed. 


5630 (CONF-750266—, pp 151-156) Pulse probe technique for 
plasma diagnosis. Guharay, S.K.; Chatterjee, A.K.; Sen Gupta, S.N. 
(Saha Inst. of Nuclear Physics, Calcutta, India). 1975. 

From Symposium on plasma physics and 
magnetohydrodynamics; Trombay, Bombay, India (5 Feb 1975). 

In Plasma physics and magnetohydrodynamics. 

Various important parameters of a plasma are usually mea- 
sured with the help of an electrical probe which is kept at a number 
of de potentials to obtain a curve of prove potential and current. A 
technique was devised where a signal is applied to the probe and the 
entire curve is obtained very conveniently. From this curve, plasma 
potential, electron and ion densities and electron temperature were 
determined. 


5631 (CONF-750266—, pp 157-160) Quadrupole mass spec- 
trometer for plasma analysis. Dey, S.D.; Karmohapatro, S.B. (Saha 
Inst. of Nuclear Physics, Calcutta). 1975. 

From Symposium on plasma physics and 
magnetohydrodynamics; Trombay, Bombay, India (5 Feb 1975). 

In Plasma physics and magnetohydrodynamics. 

A quadrupole mass spectrometer of resolution 100, so far 
achieved, has been set up to analyze the plasma that is formed on the 
surface of a conductor or semiconductor when it is subjected to 
energetic ion bombardment. The performance of the mass spectrom- 
eter, so far resolution and mass handling capacity, will be discussed. 
The experimental arrangement for the analysis of the plasma will 
also be discussed. 


5632 (LA-UR—77-1872) Sub-picosecond proximity-focused 
visible streak camera evaluation and application. Lieber, A.J.; Sut- 
phin, H.D.; Hyer, R.C.; McGurn, J.S.; Winn, K.R. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 
10p. (CONF-770844—2). MF A0O1. 

From International optical computing conference; San Diego, 
California, USA (25 Aug 1977). 

Several years ago a new era in streak cameras began with the 
introduction of an x-ray sensitive proximity-focused streak tube. This 
device displayed better than 3 ps resolution and a large dynamic 
range, making it a fundamental laser-fusion diagnostic. The new tube 
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is based upon parallel-photoelectron trajectories, rather than cross- 
over or pinhole electron optics used in virtually all other streak 
tubes. This eliminates a host of problems due to space charge buildup 
effects at the electron pinhole such as low dynamic resolution, 
limited dynamic range and unpredictable instrumental field distor- 
tion. In the old tube instrumental errors are related to distribution of 
photocathode illumination in picosecond temporal application. Re- 
cently a visible variant of the proximity-focused tube design has been 
constructed. This camera displays all the advantages of its predeces- 
sor including high sensitivity, large dynamic range and a flat format 
making it ideal for digital readout. In addition, picosecond streaks of 
high statistical quality indicate the design limit has yet to be reached. 
The new camera has already uncovered laser oscillator problems 
proving its utility as a basic laser diagnostic. Using this new "photon 
micrometer”, a myriad of new optical techniques such as high- 
accuracy three dimensional imaging are now possible. 


5633 (N—77-19868) A heavy ion beam probe system for investi- 
gation of a modified Penning discharge. Kambic, G.X.; Krawczonek, 
W.M. (National Aeronautics and Space Administration, Cleveland, 
Ohio (USA). Lewis Research Center). Mar 1977. 34p. (NASA-TM- 
X—3485; E—8869). NTIS PC A03/MF AO1. 

An ion beam probe diagnostic system can measure time- and 
space-resolved profiles of plasma space potential and electron densi- 
ty. In combination with a computer iterative technique, the ion beam 
probe can determine both the space potential profile in plasmas 
containing strong electric fields and potentials comparable in magni- 
tude to the energy of the probing ion beam. During ion beam 
probing of a modified Penning discharge, several groups of second- 
ary ions were observed coming from the plasma with a fixed primary 
beam energy and momentum. The energies of these ions were within 
10 percent of the values predicted by a computer-generated model of 
the potential profile in the plasma. The mechanical and electronic 
components of the system are described, with particular emphasis on 
those features required to probe plasma potentials comparable in 
magnitude to the ion beam energy. 


5634 (Rijnhuizen—76-98) Local electron density measurements 
in a screw pinch by means of a Michelson interferomter. Hoekzema, 
J.A.; Busch, P.J.; Mastop, W.J. (Stichting voor Fundamenteel On- 
derzoek der Materie, Jutphaas (Netherlands). Instituut voor Plasma- 
Fysica; Rijksuniversiteit Utrecht (Netherlands)). Jun 1976. 10p. Dep. 
NTIS (US Sales Only), PC A02/MF A011. 

time-dependent density profile of a toroidal screw-pinch 
plasma is determined from successive measurements of the line 
density along different sections of a line through the plasma. The 
pathlength is varied by the introduction of a hollow quartz tube into 
the plasma. 


5635 (TID—27705) Cesium heat-pipe neutral particle spectrom- 
eter. Brisson, D.A. (North Carolina State Univ., Raleigh (USA). 
Dept. of Nuclear Engineering). 1977. Contract W-7405-ENG-26. 
76p. >=. NTIS, PC A0S/MF AO1. 

hesis. 

A new method of examining the energy spectra of neutral 
particles escaping a magnetically confined plasma was examined 
experimentally. Electron capture collisions in a cesium charge ex- 
change heat pipe were used to attain conversion efficiencies more 
than two orders of magnitude greater than previously used stripping 
analyzers for neutral energies below 200 eV. Efficiency curves for 
the cesium heat pipe were obtained experimentally for hydrogen and 
deuterium using a Coulutron ion beam system. The maximum hydro- 
gen conversion efficiency was 3.9 x 10~? at 500 eV, and the maxi- 
mum deuterium conversion efficiency was 4.2 x 107? at 100 eV. The 
hydrogen and deuterium efficiencies at 100 eV were 1.1 x 10°? and 
4.2 x 10-4, respectively. Cesium loss rates were measured with a 
surface ionizaton gauge. Neutral hydrogen energy measurements 
were made on the ELMO Bumpy Torus, which is a toroidal mirror 
machine located at Oak Ridge National Laboratory. These neutral 
energy spectra were unfolded to obtain ion temperatures for several 
plasma conditions. The ion temperatures obtained with the cesium 
heat pipe energy analyzer corresponded well to previous tempera- 
ture measurements made with an Ne stripping analyzer. 


5636 Theory of electrostatic probes in a flowing continuum 
plasma, Chang, J.S. Toronto; York Univ. (1976). vp. 

Thesis (Ph. D.). 

A method has been developed and used to obtain theoretical 
predictions of the current collected from a continuum, incompress- 
ible flowing low charge density plasina by an electrostatic probe 
having spherical or cylindrical symmetry. The solutions for the low 
density continuum case, i.e., with mean free path much less than 
probe radius much less than Debye length, are calculated for Reyn- 
olds numbers from 0.1 to 100 for cylinders, 0.1 to 60 for spheres, for 
charged particle Schmidt numbers from 0 to 10°, and for scaled 
probe potentials from -12 to 10 for arbitrary ion-to-electron tempera- 
ture ratios. Each current collection result has been computed to a 
relative accuracy of 2% or better in an average time of approximate- 
ly 20 minutes on the CDC 6600 at CNES, including a relative 
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accuracy of 0.4% or better at stationary conditions compared with 
the analytic solution. The charge transport equations are solved 
using upwind difference methods developed for time independent 
situations. Numerical solutions of the Navier-Stokes equations by 
other authors are used for the neutral flow. The electric potential 
profiles used for the cylinder are logarithmic, obtained by using the 
Laplace potential at the equator of a prolate spheroid, approximated 
for radii much less than major axis. The electric potential profiles 
used for the sphere are proportional to r~', the Laplace potential. 
Computed charge densities and probe surface current densities are 
presented graphically. Computed probe characteristics are presented 
in graphical and tabular form. A listing is included of the Fortran 
programs used to obtain these results. 


PLASMA KINETICS - GENERAL 
REFER ALSO TO CITATION(S) 3990 


5637 (CONF-750266—) Plasma physics and 
magnetohydrodynamics, Ambasankaran, C.; Bhawalkar, D.D.; Dasti- 
dar, P.R. (Department of Atomic Energy, Bombay (India). Electron- 
ics and Instrumentation Committee). 1975. 304p. of Atomic Energy, 
Bombay, India. 

From Symposium on plasma physics and 
magnetohydrodynamics; Trombay, Bombay, India (5 Feb 1975). 

Separate abstracts were prepared for 21 of the included 
papers. (MOW) 


5638 (CONF-750266—, pp 13-24) Research work in plasma 
physics. Singh, R.N. (Banaras Hindu Univ., Varanasi, India). 1975. 
From Symposium on plasma physics and 
magnetohydrodynamics; Trombay, Bombay, India (5 Feb 1975). 

In Plasma physics and magnetohydrodynamics. 

Some theoretical research work on the processes of electro- 
magnetic wave emission from magnetoplasma is briefly reported. 
Some experimental plasma physics discussed includes the following: 
(1) cross-modulation of microwaves in the x-band, (2) vif wave 
generation in the laboratory, (3) beam-plasma systems, and (4) metal- 
lic plasmas. (MOW) 


5639 (CONF-750266—, pp 57-63) Activities on plasma physics 
in 1.1.T,, Madras, Aeronautical Engineering Department. Bose, T.K. 
(Indian Inst. of Tech., Madras). 1975. 

From Symposium on plasma physics and 
magnetohydrodynamics; Trombay, Bombay, India (5 Feb 1975). 

In Plasma physics and magnetohydrodynamics. 

Activities on plasma physics started essentially with the join- 
ing of the present author in 1970 with the department and the 
activities are mainly extensions of work started earlier elsewhere. 
Design details of a high temperature laboratory for heat transfer 
work supplied to the Propulsion Division of the SSTC, Trivandrum 
include details about electric supply, cooling water and gas systems. 
Collaboration with this laboratory where the first arc has to be 
struck continues on an informal basis. Proposals have also been put 
forward to the Aeronautical R and D Board of the Ministry of 
Defence about the arc heated hypersonic tunnel. Extending earlier 
work on heat transfer to anode studies on "Energy transfer in 
cathode region of the arc” was completed. The results obtained 
theoretically confirmed the experimentally observed fact that the 
cathode spot has to be confined to a very small region with a very 
steep temperature gradient adjacent to the region. There was no 
noticeable change in the temperature field near the cathode spot if 
the cathode material is cooled at a distance from the cathode spot 
four times the diameter of the cathode spot. 


5640 X-ray emission from the interaction of a macroscopic 
particle with a dense plasma focus. Yeung, K.F. Urbana, IL; Univ. of 
Illinois (1976). 140p. University Microfilms Order No. 77-9245. 

Thesis (Ph. D.). 

Recently the interest in dense plasma focus has greatly in- 
creased because of the possibility of developing the device into an 
intense, pulsed radiation source of x-rays and neutrons for test 
purposes. Various experimenters have tried to scale up their radi- 
ation intensities by using large capacitor banks. Yet experimental 
results show that besides the engineering problems associated with 
the machine as the bank voltage or capacitance goes up, the intensity 
cannot be scaled up indefinitely by increasing the bank energy. This 
work proposed a new, alternative way to enhance the x-ray radiation 
by using a macroscopic particle to interact with a plasma focus. A 
theoretical and experimental study was carried out to predict the 
relative amount of x-ray increase when a macroscopic particle was 
placed in the focus region. 


PLASMA KINETICS - EXPERIMENTAL 


5641 (AD-A—039219) Plasma acceleration in pulsed ablative 
arc discharges. Final report 15 March 1974—31 March 1977. Pa- 
lumbo, D.J.; Begun, M. (Fairchild Republic Co., Farmingdale, N.Y. 
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(USA)). 1977. Contract F44620-74-C-0055. 75p. NTIS PC A04/MF 
AOl. 


This program was an effort to describe and understand 
plasma acceleration processes in pulsed ablative plasma accelerators 
using a continuum MHD approach as the basis for analytic model- 
ing. Concurrent with analytic modeling, an experimental diagnostic 
effort was performed so that calculated results could be compared to 
the measured parameters for verfication of the model. Diagnostic 
measurements included magnetic flux density using small coil 
probes, current distribution using a Rogowski coil plasma front 
location and velocity using time of arrival probes, high speed pho- 
tography using a high speed framing camera, and electron number 
density and temperature using Langmuir probes. Data was recorded 
on a digital memory oscilloscope. An unsteady two-dimensional 
model of the plasma motion was postulated. The model included 
direct coupling of the external capacitor discharge circuit to the 
plasma via the time variant plasma resistance and inductance. Ablat- 
ed (depolymerized) solid propellant appears to be dissociated and 
ionized very quickly with respect to the duration of the discharge. 
(Author) 


5642 Studies of multiple ionization in the RF spark and vacuum 
vibrator arc ion sources. Venkatasubramanian, V.S.; Swaminathan, 
S.; Rajagopalan, P.T. (Indian Inst. of Science, Bangalore). Int. J. 
Mass Spectrom. Ion Phys.; 24: No. 2, 207-217(Jun 1977). 

Relative abundance distributions of multiply-charged ionic 
species have been measured for the RF spark and vacuum vibrator 
arc ion sources, for a number of elements. An attempt has been made 
to explain the observed charge state distribution on the basis of 
models for the arc and spark plasma. The difficulties in the way of 
explaining the observed charge state distributions, using the LTE 
model with Saha distribution as well as the corona model, are 
pointed out. The distribution can be explained by a diffusion-domi- 
nated plasma model with known or calculated values for ionization 
cross-sections, the single impact model being suitable for the RF 
spark and the multiple impact model for the vibrator arc. 


5643 (LA-tr—77-9) Investigation of pressure buildup in a sta- 
tionary helium discharge stabilized by a magnetic field, through mag- 
netic measurements. Klueber, O. Translated from Z. Naturforsch., a; 
22: 1599-1612(1967). 31p. Dep. NTIS, PC A03/MF AOI1. 

The pressure buildup of a stationary linear discharge in the 
field of a cylindrical coil is investigated experimentally. For that 
purpose the magnetic flux of the inner magnetic field (i.e. generated 
by currents in the plasma) is measured by induction coils that are 
distributed over the length of the discharge tube. From that a 
consistent picture can be gained of the pressure buildup in this 
discharge. It appears that the pressure at the axis of the plasma 
column inside the field coil is, by about one atmosphere, greater than 
the pressure in the neutrai gas envelope and in that part of the 
discharge which is outside the field coil. This pressure buildup is to 
be traced back to the already known effect of ambipolar diffusion 
vertical to a magnetic field and also to the NERNST-effect, whose 
a on the pressure buildup of a plasma has not been investigat- 
ed so far. 


PLASMA KINETICS - THEORETICAL 


5644 (PPPL—1294) Toroidal plasma time evolution. Part I. 
Multiple-node model. Stoensecu, M. (Princeton Univ., N.J. (USA). 
Plasma Physics Lab.). Nov 1976. Contract EY-76-S-02-2735. 63p. 
Dep. NTIS, PC A04/MF AOl. 

Toroidal plasmas time evolution is being analyzed based on a 
multiple circuit plasma model. The inductive coupling between 
plasma and external coils and between various plasma subsections is 
taken into account. The plasma is considered in quasistatic equilibri- 
um in the magnetic field generated by external coils which control 
the compression. Numerical results are provided for the Reference 
Design described in MATT-1050 (Princeton University, Plasma 
Physics Laboratory). 


5645 (PPPL—1378) Moment equation approach to neoclassical 
transport theory. Hirshman, S.P. (Princeton Univ., N.J. (USA). 
Plasma Physics Lab.). Sep 1977. Contract EY-76-C-02-3073. 25p. 
Dep. NTIS, PC A02/MF AO1. 

The neoclassical cross-field fluxes for a toroidally confined, 
axisymmetric plasma are calculated in terms of the thermodynamic 
forces from the fluid continuity and momentum balance equations. 
This macroscopic formulation of neoclassical transport theory uni- 
fies the numerous complex expressions for the transport coefficients, 
previously obtained by solving the Fokker-Planck equation, and 
elucidates their physical basis. In the large aspect ratio limit, the 
continuous transition in the scaling of the diffusion coefficient 
throughout various collisionality regimes is shown to depend on the 
ratio of parallel viscosity coefficients of the plasma species. Compari- 
son of the present results with the kinetic theory expressions for the 
neoclassical fluxes determines the parallel viscosity coefficients for a 
multispecies plasma in the long-mean-free-path regime. 
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5646 Tokamak transport simulation models. Hogan, J.T. (Oak 
Ridge National Lab., TN). Nucl. Sci. Eng.; 64: No. 1, 2-17(Sep 1977). 

The Oak Ridge Tokamak Transport Code is described. This 
code computes the number, momentum, and energy balance for 
particles and follows the evolution of tokamak poloidal and toroidal 
felds. The magnetic geometry is two dimensional, with solutions of 
the Grad-Shafranov equation providing flux surface topology. The 
velocity-space description of fast injected ions is also two dimension- 
al, and the Fokker-Planck equation is solved for the injected species. 
Transport per se involves six coupled nonlinear partial differential 
equations, while the treatment of the plasma-wall interface requires 
the solution of 14 zero-dimensional rate equations. The XSDRN 
neutron and photon transport code has been adapted to serve as a 
neutral gas transport module. Some examples illustrating problems of 
present interest are presented. 


5647 Computation of magnetohydrodynamic flow in a magneti- 
cally confined plasma. Barnes, D.C.; Brackbill, J.U. (Los Alamos 
Scientific Lab., NM). Nucl. Sci. Eng.; 64: No. 1, 18-32(Sep 1977). 

A numerical study of the equilibrium and stability properties 
of the Scyllac experiment at Los Alamos Scientific Laboratory is 
described. The formulation of the numerical method, which is an 
extension of the ICED-ALE method to magnetohydrodynamic flow 
in three dimensions, is given. The properties of the method are 
discussed. including low computational diffusion, local conservation, 
and implicit formulation in the time variable. Also discussed are the 
problems encountered in applying boundary conditions and comput- 
ing equilibria. The results of numerical computations of equilibria 
indicate that the helical field amplitudes must be doubled from their 
design values to produce equilibrium in the Scyllac experiment. This 
is consistent with other theoretical and experimental results. 


5648 Velocity-space methods for fusion reactor plasmas. 
Winsor, N.K. (Naval Research Lab., Washington, DC). Nucl. Sci. 
Eng.; 64: No. 1, 33-40(Sep 1977). 

In fusion reactor systems, the reaction rates are calculated 
from a velocity-space integral over the reaction cross section times 
the distribution functions of the reacting species. In a plasma, the 
shape of the distribution functions themselves is determined by 
solving a diffusion-plus-convection problem in velocity space. This 
review briefly describes the physical processes of central interest to 
such a description and the mathematical formulation of the problem. 
It presents the numerical methods used in such calculations by 
various auhors. Optimization on a vector computer (Texas Instru- 
ments ASC) is described. Finally, some indication is given as to what 
may be expected as reactor systems are treated in more detail. 


5649 Particle simulation models and their application to con- 
trolled fusion. Okuda, H. (Princton Univ., NJ). Nucl. Sci. Eng.; 64: 
No. 1, 41-48(Sep 1977). 

Plasma simulation models that use particles and that have 
been developed for studying the microscopic behavior of a confined 
plasma in a magnetic field are described. The first model is devel- 
oped to investigate the anomalous diffusion of particles and energy 
due to low-frequency electrostatic microinstabilities in cylindrical 
and toroidal systems. The model makes use of the combination of 
eigenfunction expansion in one direction and the multipole expansion 
on a two-dimensional spatial grid for solving Maxwell's equations 
and for pushing particles. The second model is developed to study 
the neutral-beam injection heating of a tokamak plasma, taking into 
account the spatial variation of plasma parameters and the finite ion- 
beam banana orbit. The self-consistent electric and magnetic fields 
are totally ignored in this model, and the Fokker-Planck collisions 
on the beam ions due to background ions and electrons are built in 
through the Monte Carlo method. 


5650 Two-dimensional finite element calculational methods for 
plasma diffusion in low-beta devices. England, R. (Universidad Au- 
tonoma Metropolitana, Iztapalapa, Mexico); Hennart, J.P.; Martin, 
J.G.; Melendez L., L.; Waller, S.M. Nucl. Sci. Eng.; 64: No. 1, 132- 
140(Sep 1977). 

Fluid equations for a low-beta plasma, where the ratio of the 
kinetic to the magnetic pressure is small, constitute a system of 
parabolic partial-differential equations. Depending on the particular 
assumptions made, this may be a system of three equations for 
density, electron temperature, and ion temperature, or a single 
density equation, or a system of four equations where the current 
density or magnetic field also has to be determined. Such equations 
were previously solved by one-dimensional models, imposing some 
additional form of symmetry. In two dimensions, strongly anisotro- 
pic diffusion coefficients cause a spurious numerical loss of plasma. 
This problem was tackled in various geometries for the single 
density equation, and adequate mass conservation methods were 
developed. The two principal components of the diffusion were 
separated and, by a method of fractional steps, were treated by 
distinct methods. The diffusion parallel to the magnetic field was 
treated as a one-dimensional problem by two different techniques, (a) 
using a nonstandard Galerkin finite element, and (b) resulting from 
an averaging process across a flux tube. Meanwhile, the perpendicu- 
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lar diffusion, when treated by a Galerkin finite element method, 
gives rise to very wide band matrices, a problem that can be 
resolved advantageously by using the alternating direction implicit 
method. 


5651 Fluid simulation of large tokamak plasmas using a variable 
spatial mesh, variable <ime-step implicit procedure. Houlberg, W.A.; 
Conn, R.W. (Univ. of Wisconsin, Madison). Nucl. Sci. Eng.; 64: No. 
1, 141-150(Sep 1977). 

Research on the development of numerical techniques to 
simulate the space-time evolution of large tokamak plasmas is report- 
ed. A nonuniform spatial mesh technique is employed to allow more 
accurate calculations in the boundary of reactor-size plasma. A box 
integration method is used to maintain the accuracy of central 
differencing on the nonuniform spatial mesh and to preserve both the 
particle and energy flux. A variable implicit technique is used for the 
time expansion. The time-centered (Crank-Nicholson) technique 
used in most other models generally offers greater accuracy but can 
lead to severe limitations on the time step. Somewhat more implicit 
treatments can remove the numerical limitations on the time step 
without seriously affecting accuracy. The physical time scales, 
which can change by several orders of magnitude from startup to 
equilibrium, can then be used to continually adjust the time step 
throughout a calculation. Sample calculations are presented for a 
near-term tokamak engineering test reactor and a conceptual toka- 
mak power reactor, UWMAK-III. 


5652 Ordered motion of a plasma under appropriate geometry 
and external magnetic field. Berger, J. (Technion-Israel Inst. of 
Tech., Haifa, Israel). Collect. Phenomena; 2: No. 4, 171-174(May 
1977). 

The motion of charged particles in a ring is considered under 
the influence of a permanent magnetic field parallel to the ring axis. 
Since particles moving in one sense collide more often than those 
moving in the other sense, it is predicted that current will flow 
around the ring. This result is discussed in connection with the 
Second Principle of Thermodynamics. 


5653 Radial boundary layers in diffusing toroidal equilibria. 
Rosen, M.D. Princeton, NJ; Princeton Univ. (1977). 198p. Universi- 
ty Microfilms Order No. 77-7366. 

Thesis (Ph. D.). 

A toroidal equilibrium, with plasma flow, that is decaying by 
classical (Pfirsch—Schlueter) diffusion is investigated. The model 
equations used are one-fluid, isothermal, low beta, MHD equations, 
in which a model magnetic field is assumed. There are eight equa- 
tions for the eight unknowns: mass flow (3); current (3); mass 
density; and electric potential. The equations are the mass continuity, 
charge conservation, the force law (3), and an Ohm's Law (3) with 
resistivity. 


PLASMA PRODUCTION 


5654 (CONF-750266—, pp 247-256) Laser produced plasmas. 
Bhawalkar, D.D.; Bhatnagar, R.; Chatterjee, U.K. (Bhabha Atomic 
Research Centre, Bombay). 1975. 

From Symposium on plasma physics and 
ang 8 oe Trombay, Bombay, India (5 Feb 1975). 

lasma physics and magnetohydrodynamics. 

This paper reports the development at Bhabha Atomic Re- 
search Centre of high power lasers for plasma production and 
diagnostic techniques for these plasmas. Two types of lasers namely 
Nd:glass and CO: will be discussed. When completed these are 
expected to deliver 100 Joules of energy in one nanosecond pulse. 
When focused the power density at the focal point of the lens will be 
of the order of 10'* to 10° watts/cm*. The plasmas produced by 
such lasers last only for a few nanosecond and time resolved studies 
of the plasma require rather sophisticated diagnostic tools. Some of 
these will be described and discussed. 


5655 (CONF-750266—, pp 257-263) Ionisation of long high 
pressure gas columns by relativistic electron beams. lyyengar, S.K.; 
Rohatgi, V.K. (Bhabha Atomic Research Centre, Bombay). 1975. 

From Symposium on plasma physics and 
magnetohydrodynamics; Trombay, Bombay, India (5 Feb 1975). 

In Plasma physics and magnetohydrodynamics. 

A program to develop a 60 Joule REB generator to produce a 
300 kV, 3500 A beam of 50 nsec duration is undertaken. The Marx 
type high voltage power supply has been developed and the fabrica- 
tion and assembly of the experimental apparatus is in progress. The 
initial studies will consist of the measurement of beam parameters 
like voltage, current, current density and energy. After characteriz- 
ing the beam, it will be used to study ionization in gas columns of 50 
to 100 cm length with gas pressures in the range 0.1 to 760 torr. It is 
proposed to measure light emission from the gas column by photo- 
diode measurements and to determine the ionization level and its 
decay by microwave absorption method. These measurements 
would give information about the recombination rates in the beam- 
produced plasma for different gases at different pressures. 
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5656 (NRL-MR—3549) High energy ions from a Nd-laser pro- 
duced plasma. Decoste, R.; Ripin, B.H. (Naval Research Lab., Wash- 
ington, D.C. (USA)). Jul 1977. 13p. Dep. NTIS, PC A02/MF AO1. 

Measurements of the asymptotic energy distribution of the 
different high energy ion species at Nd-laser irradiance 10‘ to 107° 
W/cm? on a CHp planar target are presented and the acceleration 
mechanism of these high energy ions is discussed. Multipeak struc- 
ture between 10 and 100 keV is observed on the H®* ion distribution. 
A disproportionate number of H* ions with E/Z higher than the 
C*/sup z/ ions is also observed. 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 5725 


5657 (AD-A—040748) Shear stabilization of drift waves in 
noncircular cross section axisymmetric configurations. Memorandum 
report, Ott, E.; Manheimer, W.M.; Chu, K.R. (Naval Research Lab., 
Washington, D.C. (USA)). May 1977. 21p. (NRL-MR—3516). NTIS 
PC A02/MF AOl1. 

A calculation is given of the shear induced damping of drift 
waves for noncircular cross section axisymmetric devices in the 
electrostatic approximation. Comparison of damping rates for circu- 
lar and elliptical cross section tokamaks shows only a weak depen- 
dence on the ellipticity. (Author) 


5658 (COO—3170-6) Theoretical studies on plasma heating and 
confinement. Progress report, 16 October 1976—15 October 1977. 
(Cornell Univ., Ithaca, N.Y. (USA). Lab. of Plasma Studies). 1977. 
Contract EY-76-S-02-3170. 5lp. Dep. NTIS, PC A04/MF AOl1. 

The high frequency ( much greater than 11/sub i/) flute-like 
electrostatic normal modes are found for a long thin field-reversed 
ion ring immersed in a much denser, colder, uniform background 
plasma. Instabilities of the weak beam type are found at frequencies 
somewhat above the lower hybrid frequency. For a sufficiently high 
energy, low density beam (not difficult to satisfy with reasonable 
beam and plasma parameters), most of these modes are stabilized by 
electron cyclotron damping near the surface of field reversal. A few 
unstable modes remain, localized near the center of the beam. The 
growth rate of these modes is lower for higher beam energies, fatter 
rings, and greater degrees of field-reversal. For reasonable param- 
eters, the maximum growth rate can be as low as a fraction of one 
percent of the ion cyclotron frequency. These remaining modes may 
be stable if the background plasma is nonuniform or if the ring is not 
long and thin. 


5659 (N—77-14877) Ion beam—plasma interaction at right 
angles to the external magnetic field. Kiwamoto, Y.; Inutake, M.; 
Kita, Y. (Nagoya Univ. (Japan). Inst. of Plasma Physics). Aug 1976. 
34p. (IPPJ—257). NTIS PC A03/MF AOl1. 

Lower hybrid wave instability caused by the interaction 
between a plasma and an ion beam perpendicular to an external 
magnetic field is studied both theoretically and experimentally. A 
homogeneous magnetized plasma with large volume and an ion 
beam source with large cross section 20 cm x 100 cm have been 
constructed for this purpose. Observations of the wave propagation 
and the relaxation of the ion beam distribution are reported. The 
effect of the magnetic field which deforms the distribution into a 
stable form is discussed. 


5660 (ORO—31) Investigation of universal plasma instabilities. 
Final report. Lashinsky, H. (Maryland Univ., College Park (USA)). 
1977. Contract EY-76-S-05-3405. 46p. Dep. NTIS, PC A03/MF 
AOl. 

This project was undertaken in order to carry out a compre- 
hensive experimental investigation of universal plasma instabilities 
under a variety of conditions and a wide range of experimental 
parameters to scale the results appropriately to make comparisons 
with plasmas of thermonuclear interest. Of particular importance are 
the roles played by collisions and resonance particles (Landau damp- 
ing and excitation) and the various stages in the development of the 
instabilities i.e., the linear onset of the instability, the quasilinear 
stage, and the transition to turbulence. General nonlinear effects 
such as mode locking and mode competition, and the relation of 
these phenomena to plasma turbulence, are also of great interest and 
were studied experimentally. The ultimate aim was to measure 
certain plasma transport coefficients in the plasma under stable and 
turbulent conditions with the particular view of evaluating the effect 
of the universal plasma instabilities of plasma confinement in a 
magnetic field. 


5661 (UCRL—79261) Linear and non-linear calculations of the 
tearing mode, Schnack, D.; Killeen, J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Apr 1977. Contract W-7405- 
ENG-48. 38p. (CONF-770329—2). Dep. NTIS, PC A03/MF AOl1. 

From College in theoretical and computational plasma phys- 
ics; Trieste, Italy (22 Mar 1977). 
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The application of a two-dimensional, nonlinear MHD com- 
puter code to the tearing mode is described. For the case of the sheet 
pinch, linear growth rates are obtained. In addition, the linear and 
nonlinear behavior of the mode for the case when two singular 
surfaces are in close proximity is studied. For this double tearing 
mode, one finds that the linear growth rate is greatly enhanced over 
that of the single tearing mode. The mode is followed into the 
nonlinear regime and one finds it results in magnetic field configura- 
tions which could lead to enhanced diffusion. It was found that 
approximately ten percent of the energy released goes into kinetic 
energy. 


5662 Time integration of the ideal MHD equations in 2D Toka- 
mak geometry. Jardin, S.C. Princeton, NJ; Princeton Univ. (1977). 
291p. University Microfilms Order No. 77-7362. 

Thesis (Ph. D.). 

The behavior of 2D (axisymmetric) phenomena predicted by 
the ideal MHD equations in Tokamak plasmas bounded by a vacuum 
is studied. These equations admit to wave solutions at each of three 
wave velocities; the fast wave, the transverse wave, and the slow 
wave. The effects of geometry and of Tokamak ordering cause these 
wave velocities each to be proportional to a different power of the 
inverse aspect ratio, which is the Tokamak small parameter. A 
grouping of linearized normal modes correspond to each of these 
wave velocities. A modification of the time dependent method is 
presented which makes it suitable for solving for Tokamak equilibri- 
um directly using magnetic flux coordinates. This equilibrium 
method is physically motivated and its convergence rate is estimated. 
Illustrative examples are presented. 


PLASMA WAVE PHENOMENA 


5663 (CONF-750266—, pp 30-40) Effect of negative ions on 
ion-acoustic solitons and shock waves in an alkali-plasma. Tagare, 
S.G. (Indian Inst. of Science, Bangalore). 1975. 

From Symposium on plasma physics and 
magnetohydrodynamics; Trombay, Bombay, India (5 Feb 1975). 

In Plasma physics and magnetohydrodynamics. 

The effect of negative ions on ion-acoustic shock wave and 
soliton in a three-component plasma consisting of (i) Cs, Na, or Li 
(ii) Cl” and (iii) isothermal electrons, is investigated by using a fluid 
dynamic model. For a fixed Mach number, a critical density ratio of 
negative ion concentration to a positive ion concentration is found. 


5664 (CONF-750266—, pp 41-46) Plasma physics activity at 
IIT, Delhi. Sodha, M.S.; Ghatak, A.K. (Indian Inst. of Tech., Delhi). 
1975. 

From Symposium on plasma physics and 
magnetohydrodynamics; Trombay, Bombay, India (5 Feb 1975). 

In Plasma physics and magnetohydrodynamics. 

The plasma physics activity in this institute is broadly classi- 
fied into two categories: (1) nonlinear interaction of electromagnetic 
beams with plasmas, and (2) physics of colloidal plasmas. A sum- 
mary of activities in each of these areas is given. (MOW) 


5665 (N—76-34000) Current induced ion oscillations in a 
bounded thermally produced plasma. Interim report. Phelps, A.D.R.; 
Allen, J.E. (Oxford Univ. (UK). Engineering Lab.). 1976. 23p. 
(QUEL—1149/76). NTIS, PC A02/MF AOl1. 

Subm-Sponsored in Part by Sci. Res. Council and Ukaea. 

Measurements of the temperature dependence of the frequen- 
cy of one of the low frequency modes of oscillation of a current 
carrying, bounded, thermally produced plasma are reported. Com- 
parison is made with the predictions of a collision-free theory, which 
predicts an oscillation frequency proportional to the square root of 
the plasma temperature. Measurements show that the frequency 
increases as a function of increasing plasma temperature over the 
temperature range from 2,000 to 2,500 K more rapidly than predict- 
ed by a square root power law. Reasons for this are discussed. It was 
observed that the constant frequency oscillation shows a small 
frequency variation as the applied potential is varied. The collision- 
free theory, was developed to include applied potentials smaller than 
that required to cause current saturation and predicts an oscillation 
frequency which is a function of the applied potential. The theory is 
extended to include damped ion acoustic oscillations, which become 
the appropriate mode of oscillation as the applied potential ap- 
proaches zero. (Author) (GRA) 


5666 (N—77-14863) Stochastic acceleration by an electrostatic 
wave near ion cyclotron harmonics. Fukuyama, A.; Momota, H.; 
Itatani, R. (Nagoya Univ. (Japan). Inst. of Plasma Physics). Sep 
1976. 22p. (IPPJ—259). NTIS PC A02/MF AO1. 

A nonlinear effect of a large amplitude electrostatic wave 
propagating perpendicularly to a static magnetic field on the motion 
of an ion is studied. The case where the frequency of the wave w is 
sufficiently close to a multiple of the ion cyclotron frequency is 
considered. It is found that the trapping motion is influenced by 
periodic forces. These forces lead to randomization of the trapping 
motion near the separatrix, and ions are expected to be stochastically 
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accelerated. In order to confirm the results, numerical calculations 
are carried out. 


5667 (N—77-14878) Observation of electrostatic envelope soli- 
tons in a plasma. Honsawa, T. (Nagoya Univ. (Japan). Inst. of 
Plasma Physics). Sep 1976. 18p. (IPPJ—258). NTIS PC A02/MF 
AOl. 

Electrostatic envelope solitons excited in a plasma are de- 
scribed. Pump frequency adopted was comparable with the ion 
plasma frequency. Envelope solitions were observed to be formed in 
a group. The number of solitons per group was found to have a 
countable value up to 16 under a suitable condition. The number of 
solitons was also observed to be strongly dependent on such param- 
eters as the pump and modulation frequencies, the amplitude of the 
applied RF voltage, and plasma parameters. 


5668 (UCRL—79628(Rev.1)) Theoretical interpretation of 
angle- and polarization-dependent laser light absorption measurements. 
Thomson, J.J.; Kruer, W.L.; Langdon, A.B.; Max, C.E.; Mead, W.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 18 
Jul 1977. Contract W-7405-ENG-48. 11p. (CONF-770538—2). Dep. 
NTIS, PC A02/MF AO1. 

From 7. annual symposium on the anomalous absorption of 
intense high frequency waves; Ann Arbor, Michigan, United States 
of America (USA) (18 May 1977). 

It is shown that recently published observations of angle- and 
polarization-dependent absorption of intense laser light are consistent 
with computer simulations of resonance absorption in a steepened 
plasma profile, with the additional assumption of a modestly rippled 
critical surface. About 10% absorption seems to be due to mecha- 
nisms not addressed in the simulations. 


5669 Super-high intensities of lasers by short-range relativistic 
self-focusing of the beams in plasma and dielectric swelling. Hora, H.; 
Kane, E.L. (New South Wales Univ., Kensington (Australia). Dept. 
of Theoretical Physics). Appl. Phys.; 13: No. 2, 165-170(Jun 1977). 

Relativistic self-focusing causes a shrinking of laser beams in 
high density plasmas down to one wavelength diameter within a 
penetration depth approximately equal to the diameter of the initial 
beam in vacuum before the plasma interaction. Values of electron 
densities near cut-off cause a swelling and an increase of the actual 
wavelength in the focused volume. Both mechanisms are evaluated 
for the relevant laser intensities below and above the relativistic 
threshold. The result of McCall et al., a wavelength independence of 
electron oscillation energies, is derived from short-range self-focus- 
ing; in addition, the illustration of GeV ion generation, with magni- 
tudes linearly increasing with respect to the ion charge Zsub(I) and 
laser intensity I, is also made. 


5670 Sideband dispersion, Starke, T.P. San Diego; Univ. of 
California (1976). 209p. University Microfilms Order No. 77-8730. 

Thesis (Ph. D.). 

The behavior of sideband waves propagating in a plasma 
dominated by a large amplitude wave is studied. The time averaged 
velocity distribution is measured and the dispersion of sideband 
waves is also measured. Without the large wave present, small 
waves propagate according to linear dispersion theory. With the 
large wave present, a beam-like perturbation is observed in the time- 
averaged velocity distribution and small sideband waves are mea- 
sured to propagate according to a beam plasma type dispersion. This 
beam-plasma dispersion has three branches: a fast beam branch, a 
slow beam branch, and the plasma branch. The fast beam branch 
interrupts the plasma branch and sidebands are observed to be 
unstable on the plasma branch near this interruption. The existence 
of beam branches allows more than one wave to propagate lightly 
damped at many frequencies. New techniques are described for 
measuring real dispersion when two waves propagate at the same 
frequency. Because of the complicated nature of the dispersion, 
imaginary dispersion can only be accurately determined for unstable 
sidebands. 


5671 Stimulated Brillouin scattering in magnetized plasmas. 
Kenney, D.J. Ann Arbor, MI; Univ. of Michigan (1976). 107p. 
University Microfilms Order No. 77-7954. 

Thesis (Ph. D.). 

This thesis concerns stimulated Brillouin scattering in a mag- 
netized plasma. The dispersion relation for this type of instability is 
put in the form of Nishikawa’s canonical equation for three wave 
parametric interaction. In this way the damping rates of the stimulat- 
ed waves are more easily introd@ced. Furthermore the connections 
which exist among stimulated Brillouin scattering for field free 
plasmas, for magnetized plasmas, and the general canonical treat- 
ment are pointed out. The general dispersion relation is solved for 
the excitation of forward propagating high frequency Alfven waves, 
intermediate frequency ion acoustic waves, and backward propagat- 
ing electromagnetic waves. In both cases of the forward traveling 
wave the frequency of the wave is assumed to lie between the ion 
cyclotron frequency and the electron cyclotron frequency. From the 
dispersion relation the expressions for the threshold of the instability 
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and its growth rate are derived. Convective saturation of the insta- 
bility due to wave vector mismatch in finite and inhomogeneous 

plasmas is considered. The results for the growth rates and thresh- 
bids of stimulated Brillouin scattering are shown in the form of a set 
of curves for plasmas having parameters typical of the laser-plasma 
interaction experiments conducted in the Nuclear Engineering De- 
partment of The University of Michigan and in other laboratories. 
The results for field free and magnetized plasmas are compared. To 
apply the theory to the experiments being conducted in our laborato- 
ry, tables are presented which predict the number of exponentiations 
of the stimulated waves above initial noise levels. These results show 
that the Z pinch plasmas in our experiment should significantly 
scatter a laser pulse with intensity of 101! watts/cm* 


5672 Intense CO, laser interactions with a dense helium Z-pinch 
plasma. Steel, D.G. Ann Arbor, MI; Univ. of Michigan (1976). 196p. 
University Microfilms Order No. 77-8043. 

Thesis (Ph. D.). 

The interaction of an intense pulse of electromagnetic radi- 
ation with a dense, fully ionized plasma was experimentally investi- 
gated and compared to different theoretical models. The radiation 
source was a transverse excited atmospheric pressure CO: laser. The 
maximum laser output was 17 J in a 40 ns pulse at a wavelength, 
lambda = 10.6 yw. This output was focused into the plasma by an f/ 
6.3 copper mirror system using a Newtonian configuration. The 
maximum focal spot intensity was above 10'! W/cm*. The plasma 
source was a novel Z-pinch designed and constructed for this 
experiment. Electron densities at the pinch were above 10'° cm~$ 
with corresponding pinch temperatures between 30 and 50 eV. 


5673 Symbolic computation of nonlinear wave interactions on 
MACSYMA. Bers, A.; Kulp, J.L.; Karney, C.F.F. (Massachusetts 
Inst. of Tech., Cambridge). Comput. Phys. Commun.; 12: 81-98(1976). 

The use of a large symbolic computation system--MAC- 
SYMA--in determining approximate analytic expressions for the 
nonlinear coupling of waves in an anisotropic plasma is described. 
MACSYMaA was used to implement the solutions of a fluid plasma 
model nonlinear partial differential equation by perturbation expan- 
sions and subsequent iterative analytic computations. By interacting 
with the details of the symbolic computation, the physical processes 
responsible for particular nonlinear wave interactions could be un- 
covered and appropriate approximations introduced so as to simplify 
the final analytic result. Details of the MACSYMA system and its 
use are discussed and illustrated. 2 figures, | table. 


FUSION POWER PLANTS 


5674 (ANL—77-XX-62, pp 28-32) International fusion reactor 
development. Reardon, P.J. 1977. 

From 16. nuclear engineering education conference on inter- 
national nuclear engineering - development and planning; Argonne, 
Illinois, USA (28 Feb 1977). 

In 16th nuclear engineering education conference on interna- 
tional nuclear engineering: development and planning. 

Brief descriptions are given of the fusion research programs 
in the U.S., European Communities, Japan, and the Soviet Union. 
(MOW) 


5675 (LA—6707-P) Fast liner proposal. Sherwood, A.R.; Free- 
man, B.L.; Gerwin, R.A.; Jarboe, T.R.; Krakowski, R.A.; Malone, 
R.C.; Marshall, J.; Miller, R.L.; Suydam, B. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Aug 1977. Contract W-7405-ENG-36. 11 1p. 
Dep. NTIS, PC A06/MF AOl1. 

This is a proposal to study, both theoretically and experimen- 
tally, the possibility of making a fusion reactor by magnetically 
imploding a cylindrical metallic shell on a prepared plasma. The 
approach is characterized by the following features: (1) the nonrotat- 
ing liner would be driven by an axial current, (2) the plasma would 
also carry an axial current that provides an azimuthal magnetic field 
for thermal insulation in both the radial and longitudinal directions, 
(3) solid end plugs would be utilized to prevent axial loss of particles, 
and (4) liner speeds would be in the 10° cm/s range. The preliminary 
calculations indicate (1) that the energetics are favorable (energy 
inputs cf about 10 MJ might produce a machine in the break-even 
regime), (2) that radiation and heat losses could be made tolerable, 
(3) that alpha-particle heating could be made very effective, and (4) 
that Taylor instabilities in a fast liner might be harmless because of 
the iarge viscosities at high pressures. A preliminary conceptual 
design of the sort of fusion reactor that might result from such an 
approach is discussed, as are some of the relevant reactor scaling 
arguments. 


5676 (PPPL—1319) Power generation versus fuel production in 
light water hybrid reactors. Greenspan, E. (Princeton Univ., N.J. 
(USA). Plasma Physics Lab.). Jun 1977. Contract EY-76-C-02-3073. 
47p. Dep. NTIS, PC A03/MF AO1. 
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The economic potentials of fissile-fuel-producing light-water 
hybrid reactors (FFP-LWHR) and of fuel-self-sufficient (FSS) 
LWHR’s are compared. A simple economic model is constructed 
that gives the capital investment allowed for the hybrid reactor so 
that the cost of electricity generated in the hybrid based energy 
system equals the cost of electricity generated in LWR's. The power 
systems considered are LWR, FSS-LWHR, and FFP-LWHR plus 
LWR, both with and without plutonium recycling. The economic 
potential of FFP-LWHR’'s is found superior to that of FSS- 
LWHR’s. Moreover, LWHR’s may compete, economically, with 
LWR’s. Criteria for determining the more economical approach to 
hybrid fuel or power production are derived for blankets having a 
linear dependence between F and M. The examples considered favor 
the power generation rather than fuel production. 


5677 Development of controlled thermonuclear fusion reactors 
and their prospect. Nozawa, M. (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establishment). pp 361-397 of 
In Genshiryoku hatsuden kaihatsu suishinjo no shomondai. Tokyo, 
Japan; Fuji International (1976). (In Japanese) 

Controlled thermonuclear fusion seen as the most desirable 
form of nuclear energy utilization has reached the stage of forecast- 
ing the bright future in these several years. One of its features is the 
superiority over fossil fuel and nuclear fission energy in the availabil- 
ity of resources. The others are no anxiety of re-criticality accident 
and less radioactivity accumulated in plants. The present status in the 
core type, blanket type, supply and heating of the fuel, magnetic 
field and shield, and zero power conditions are described. Then the 
reactors being presently investigated, namely laser type, mirror type, 
theta pinch type, and Tokamak, are explained regarding their plant 
concept and technical problems. Next stage plans are formed and 
being put into practice in succession to the medium type experimen- 
tal facilities in the world presently in operation. These aim at the 
achievement of zero power conditions for plasma confinement. 
Related countries seem to consider that they can reach the scientific 
feasibility experiment in the first half of 1980s. The next stage is the 
operation of the experimental reactors for nuclear fusion, which are 
supposed to generate neutrons by confining and heating the plasma 
using deuterium and tritium, apart from practically obtaining electric 
power. If everything goes well, the start of operation of proven type 
fusion reacters can be seen by the first half of 1990s, thus the 
realization of practical nuclear fusion reactors is expected at the 
beginning of the twenty-first century. 


PHYSICS AND BLANKET ENGINEERING 
REFER ALSO TO CITATION(S) 5532 


5678 (COO—2218-91) CTR plasma engineering studies. Pro- 
gress report, October 1, 1976—September 30, 1977. Miley, G.H. 
(Illinois Univ., Urbana (USA). Fusion Studies Lab.). 1977. Contract 
EY-76-S-02-2218. 54p. Dep. NTIS, PC A04/MF AO1. 

Plasma engineering studies at the Fusion Studies Laboratory 
of the University of Illinois, Urbana IL are described that deal with: 
fusion-product transport in plasmas and associated effects in toka- 
maks, neutral-beam injection and plasma build-up in mirrors, and 
studies of aspects of alternate confinement concepts including field- 
reversed mirrors, field-reversed pinches, and twin-beam mirrors. 


5679 (LA—6948-MS) Imploding-liner reactor nucleonic studies: 
the LINUS blanket. Dudziak, D.J. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Sep 1977. Contract W-7405-ENG-36. 10p. Dep. 
NTIS, PC A02/MF AOI. 

Scoping nucleonic studies have been performed for a small 
imploding-liner fusion reactor concept. Tritium breeding ratio and 
time-dependent energy deposition rates were the primary parameters 
of interest in the study. Alloys of Pb and LiPb were considered for 
the liquid liner (blanket), and tritium breeding was found to be more 
than adequate with blankets less than 1 m thick. However, neutron 
leakages into the solid cylinder block surrounding the liquid liner are 
generally quite high, so considerable effort was concentrated on 
minimizing these values. Time-dependent calculations reveal that 
89% of the energy is deposited in the blanket within 2 ps. Thus, 
LINUS's blanket should remain intact for the requisite neutron and 
gamma-ray lifetimes. 


5680 New techniques for studying some effects of suprathermal 
alpha particles. Petrie, T.W.; Miley, G.H. (Univ. of Illinois, Urbana). 
Nucl. Sci. Eng.; 64: No. 1, 151-162(Sep 1977). 

Phase-space grouping techniques have been applied to two 
distinct problems in fusion product physics: (a) slowing down drift 
motion of highly energetic alpha particles in a symmetric toroidal 
field, and (b) first wall loading by 3.52-MeV alpha particles resulting 
from magnetic ripple. In the former, a weighted energy-loss approxi- 
mation method permits the evolving orbits to be determined for any 
representative phase-space group. This enables rapid computation of 
several important suprathermal effects in a tokamak plasma. For 
example, code SYMALF, which embodies this idea, is applied to 
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plasma heating and alpha-particle thermalization source problems. In 
the ripple field case, a probabilistic density function is employed to 
determine drift losses associated with ripple-trapped, 3.52-MeV 
alpha particles. When used to determine 3.52-MeV alpha-particle 
wall loadings, code RIPALF, which is based on this probability 
function, predicts the position of local “hot spots” along the first 
wall. 


5681 Nuclear design sensitivity analysis for a fusion reactor. 
Simmons, E.L.; Dudziak, D.J.; Gerstl, S.A.W. (Los Alamos Scientif- 
ic Lab., NM). Nucl. Technol.; 34: No. 3, 317-340(Aug 1977). 

e final design of a nuclear reactor and any component 
thereof evolves through an iterative process that necessitates the 
evaluation of many alternative concepts. In particular, conceptual 
and preliminary reactor systems studies require many quick survey 
calculations to determine changes of certain important design param- 
eters in response to changes of layout, material compositions, and 
other design features. Effective methods to perform such design 
sensitivity analyses are described and applied to the nuclear design of 
a fusion reactor. Generalized perturbation theory is used to calculate 
sensitivities of integral nuclear design parameters to certain design 
changes. The accuracy of this method is evaluated for specific cases 
where large ranges of design perturbations are considered. Specifi- 
cally, the effects on tritium breeding, energy deposition, atom dis- 
placements and transmutations in the Reference Theta-Pinch Reac- 
tor design due to variations in the beryllium thickness, choices of 
molybdenum, vanadium, or niobium structural material, BeO versus 
beryllium neutron multiplier, graphite region thickness, and ®Li 
enrichment are investigated. 


5682 Neutronics studies of the gas-carried lithium oxide cool- 
ing—breeding fusion reactor blanket and shield. Cheng, E.T.; Sung, 
T.Y.; Sze, D.K. (Univ. of Wisconsin, Madison). Nucl. Technol.; 34: 
No. 3, 362-368(Aug 1977). 

The neutronics and photonics of the gas-carried LigO blanket 
have been studied. The blankets studied consist of 20 to 30% LixO 
solid particles and 2% Type 316 stainless-steel structural material in 
volume. The LizO blanket can achieve a high tritium breeding ratio 
without a neutron multiplier due to its high lithium atom density. 
The effects of the design variations on the tritium breeding ratio and 
total nuclear heating are summarized. 


5683 Uncertainties in calculated heating and radiation damage 


in the toroidal field coil of a tokamak experimental power reactor due 
to neutron cross-section errors. Alsmiller, R.G. Jr.; Barish, J.; Weis- 
bin, C.R. (Oak Ridge National Lab., TN). Nucl. Technol.; 34: No. 3, 
376-386(Aug 1977). 

alculated results have been obtained of the uncertainties in 
the neutron scalar flux, the energy deposition per unit volume, and 
the displacements per atom in the toroidal field coil of a tokamak 
experimental power reactor due to neutron cross-section errors in 
iron and carbon, which are major constituents of the blanket-shield- 
coil configuration considered. The calculations were carried out 
using perturbation theory to obtain sensitivity profiles for the various 
cross sections of interest, and these profiles were then combined 
with cross-section error estimates, including correlations, to obtain 
the uncertainties. Each of the three responses—the neutron scalar 
flux, the energy deposition per unit volume, and the displacements 
per atom—is found to be very sensitive to the cross sections in the 
energy group that contains the source (~ 2.2 pJ) since a deuterium- 
tritium source is assumed, and each of the responses is found to have 
a relative standard deviation of ~ 100% due to neutron cross-section 
errors in iron. 


5684 Influence of design variations on controlled thermonuclear 
reactor blanket neutronic performance using variational techniques. 
Cheng, E.T.; Conn, R.W. (Univ. of Wisconsin, Madison). Nucl. Sci. 
Eng.; 62: No. 4, 601-616(Apr 1977). 

The influence of design variations, such as the percentage of 
structural material in a tritium breeding zone or the enrichment of 
lithium in *Li, on such important controlled thermonuclear reactor 
parameters as the tritium breeding ratio and the total nuclear energy 
produced has been studied using variational techniques for two 
different but general blanket designs. The first design uses liquid 
lithium as both coolant and breeding material, while the second uses 
a helium coolant and a solid-lithium-bearing compound as the tritium 
breeder. A variational technique based on variational interpolation is 
the primary computational tool, and it is shown that for linear 
perturbations in the transport operator and for a fixed source, only 
forward flux calculations are required to implement the variational 
interpolation approach. No adjoint functions are required to imple- 
ment the variational interpolation approach. No adjoint functions are 
required, while any number of response functionals can be investi- 
gated. For both blanket designs, the influence of the choice of 
structural material, such as stainless-steel, molybdenum, niobium, 
vanadium, and aluminum structures, has been studied. The role of 
beryllium as a neutron multiplier with a solid breeder blanket is 
studied, and an optimum beryllium thickness is found that maximizes 
the breeding ratio. The influence of using graphite or the structural 
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material as a neutron reflector and the effect of lithium burnup are 
also studied. It is found that for a given percentage of structural 
material in the tritium breeding zones, vanadium-structured systems 
achieve the highest breeding ratios, while molybdenum-structured 
systems produce the highest value of total nuclear heating. The 
effects of lithium burnup are small. 


MAGNET COILS AND FIELDS 
REFER ALSO TO CITATION(S) 4685 


5685 (CONF-760984—) Proceedings of the workshop on struc- 
tural analysis needs for magnetic fusion energy superconducting mag- 
nets: a technical assessment. Reich, M.; Lehner, J.; Powell, J.; Bezler, 
P. (Energy Research and Development Administration, Washington, 
D.C. (USA). Div. of Magnetic Fusion Energy). 1976. Contract EY- 
76-C-02-0016. 506p. Dep. NTIS, PC A23/MF AO1. 

From Conference on structural analysis needs for magnatic 
fusion energy super conducting magnets; Upton, New York, United 
States of America (USA) (8 Sep 1976). 

The technical portions of the meeting were divided into three 
major sessions as follows: (1) Review of methods being presently 
used by the MFE community for structural evaluation of current 
designs. (2) Future structural analysis needs. (3) Open discussions 
dealing with adequacy of present methods, the improvements needed 
for MFE magnet structural analysis, and the establishment of an 
MFE magnet structural advisory group. Summaries of the individual 
talks are presented. 


5686 (CONF-770801—18) Vapor locking as a limitation to the 
stability of composite conductors cooled by boiling helium. Lue, J.W.; 
Miller, J.R.; Dresner, L. (Oak Ridge National Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 17p. Dep. NTIS, PC A02/MF 
AOl. 

From Cryogenic engineering conference; Boulder, Colorado, 
United States of America (USA) (2 Aug 1977). 

Vapor locking was observed to limit the stability of supercon- 
ductors in narrow channels. The limitation is consistent with an 
analysis based on reduction of cooled surface by vapor formation. In 
very long channels (L/D >> 50), however, it was found that 
stability increases. When the superconductor inside long sheathed 
sections recovers from the resistive state, it recovers faster than in 
the open section. This is believed due to increase of the heat transfer 
coefficient and heat capacity caused by pressure build-up and relief 
inside the sleeve. 


5687 (GA-A—14454) Effect of conductor self-shielding on eddy 
current losses. Chen, W.Y.; Purcell, J.R.; Toffolo, W.E. (General 
Atomic Co., San Diego, Calif. (USA)). Jun 1977. Contract EY-76-C- 
03-0167-038. 24p. (CONF-770801—11). Dep. NTIS, PC A02/MF 
AOl. 

From Cryogenic engineering conference; Boulder, Colorado, 
United States of America (USA) (2 Aug 1977). 

In large superconducting magnets such as tokamak toroidal 
field coils, wide, flat conductors (e.g., 40 cm x 1 cm) operating at 
currents as large as 105 A may be desirable. In calculating the eddy 
current losses in a pulsing external field, the shielding effect of these 
large conductors must be considered. Furthermore, the time depen- 
dent nature of the induced current and losses must be taken into 
account. Estimates can be in error by an order of magnitude if these 
factors are not considered. A numerical technique has been devel- 
oped to study this effect in order to make more accurate estimates of 
eddy current losses. The technique is first applied to the case 
involving pure Cu conductors only, and then to the case with the 
superconductor present. The effect of shielding is demonstrated in 
both cases. The loss on the wide conductor is found to be marginally 
tolerable. 


5688 (IPP—6/151) Stability of force-free fields. Tasso, H. 
(Max-Planck-Institut fuer Plasmaphysik, Garching/Muenchen (Ger- 
yy F.R.)). Dec 1976. Sp. Dep. NTIS (US Sales Only), PC A02/ 
F AOl. 
Stability of force-free fields is considered with allowance for 
dissipation. A general sufficient condition for stability is derived. Its 
relation to Taylor's constraint is emphasized. 


5689 (ORO—5153-1) Conceptual studies of toroidal field mag- 
nets for the tokamak experimental power reactor. Final report. 
Buncher, B.R.; Chi, J.W.H.; Fernandez, R. (Westinghouse Electric 
Corp., Pittsburgh, Pa. (USA). Large Rotating Apparatus Div.). 26 
Oct 1976. Contract EY-76-C-05-5153. 656p. Dep. NTIS, PC A11/ 
MF AOl. 

This report documents the principal results of a Conceptual 
Design Study for the Superconducting Toroidal Field System for a 
Tokamak Experimental Power Reactor. Two concepts are described 
for peak operating fields at the windings of 8 tesla, and 12 tesla, 
respectively. The design and manufacturing considerations are treat- 
ed in sufficient detail that cost and schedule estimates could be 
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developed. Major uncertainties in the design are identified and their 
potential impact discussed, along with recommendations for the 
necessary research and development programs to minimize these 
uncertainties. The minimum dimensions of a sub-size test coil for 
experimental qualification of the full size design are developed and a 
test program is recommended. 


5690 (ORO—5154-1) Conceptual studies of toroidal field mag- 
nets for the tokamak (fusion) experimental power reactor. Final report. 
(General Electric Co., Schenectady, N.Y. (USA). Energy Systems 
Programs Dept.; Intermagnetics General Corp., Guilderland, N.Y. 
(USA)). 1 Nov 1976. Contract EY-76-C-05-5154. 212p. Dep. NTIS, 
PC A10/MF AO1. 

This report presents the results of ‘Conceptual Studies of 
Toroidal Field Magnets for the Tokamak Experimental Power Reac- 
tor” performed for the Energy Research and Development Adminis- 
tration, Oak Ridge Operations. Two conceptual coil designs are 
developed. One design approach to produce a specified 8 Tesla 
maximum field uses a novel NbTi superconductor design cooled by 
pool-boiling liquid helium. For a highest practicable field design, a 
unique NbSns conductor is used with forced-flow, single-phase 
liquid helium cooling to achieve a 12 Tesla peak field. Fabrication 
requirements are also developed for these approximately 7 meter 
horizontal bore by 11 meter vertical bore coils. Cryostat design 
approaches are analyzed and a hybrid cryostat approach selected. 
Structural analyses are performed for approaches to support in-plane 
and out-of-plane loads and a structural approach selected. In addi- 
tion to the conceptual design studies, cost estimates and schedules 
are prepared for each of the design approaches, major uncertainties 
and recommendations for research and development identified, and 
test coil size for demonstration recommended. 


5691 (RL—77-040/A) Toroidal simulation for a superconduct- 
ing Tokamak. Diserens, N.J. (Science Research Council, Chilton 
(UK). Rutherford Lab.). Mar 1977. 8p.p. Dep. NTIS (US Sales 
Only), PC A02/MF AOl1. 

Superconducting fusion reactors will require large coils of up 
to 10 meters diameter to produce a toroidal magnetic field. These 
coils will be D shaped so that the windings will encounter a stress 
condition of nearly pure tension by the action of the toroidal field 
upon them. Additional forces will be produced by the field of the 
poloidal windings. These act in a direction normal to the plane of a 
D coil and produce a twisting action. Before a complete supercon- 
ducting torus is built it may be desirable to construct a single D coil 
and to simulate the rest of the torus by means of an array of coils 
around it. This paper describes a study of the simulation problem in 
respect of a 20 coil superconducting Takamak. 


5692 10 kA, 300 kJ Magnetic Energy Transfer and Storage 
(METS) test facility. Swannack, C.E.; Blevins, D.J.; Harder, C.R.; 
Lindsay, J.D.G.; Rogers, J.D.; Weldon, D.M. (Univ. of California, 
Los Alamos,- NM). JEEE Trans. Magn.; MAG-11: No. 2, 504- 
507(Mar 1975). 

The theta-pinch fusion test reactor proposed within the con- 
trolled thermonuclear research program at the Los Alamos Scientif- 
ic Laboratory will demand that aproximately 250 MJ be delivered 
into the plasma compression coil in one millisecond at a repetition 
rate of four per hour. Multiple modules of superconducting induc- 
tive storage will supply this pulsed energy. A Magnetic Energy 
Transfer and Storage (METS) facility was constructed to test low- 
loss superconducting inductive energy storage modules, supercon- 
ducting switches, and developmental high voltage circuit breakers 
The storage module was tested to 12.5 kA with 386 kJ stored 
energy. 


POWER SUPPLIES AND CIRCUITRY 


5693 (CONF-750266—, pp 264-281) Development of high volt- 
age pulse power systems. Ron, P.H.; Rohatgi, V.K. (Bhabha Atomic 
Research Centre, Bombay). 1975. 

From Symposium on plasma physics and 
magnetohydrodynamics; Trombay, Bombay, India (5 Feb 1975). 

In oe physics and magnetohydrodynamics. 

Some areas of active research utilizing high voltage puise 
power systems are the generation of high magnetic fields, production 
and transport of relativistic electron beam, laser excitations, explod- 
ing wires and shock waves, flash X-ray generators and thermonucle- 
ar fusion studies. The basic parameters of design are the energy 
content (10 J to 1 MJ), peak pulse voltage (100 KV to 10 MV) and 
pulse duration (1 ns to 10 ys). The limiting demands are beyond the 
capabilities of the well established Marx generator. Thought provok- 
ing concepts in the field are the development of shock transformer 
and employment of water as the insulating medium. With a lack of 
understanding of breakdown mechanisms of nanosecond hv pulses, 
the recent successful schemes of nanosecond hv pulse generators are 
still in a state of experimental art. 


5694 (EPRI-ER—376-SR) Proceedings of the workshop on 
switching requirements and R and D for fusion reactors. (Texas Tech 
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Univ., Lubbock (USA). Dept. of Electrical Engineering). Jul 1977. 
198p. (CONF-760334—). Dep. NTIS, PC A09/MF AO1. 

From EPRI meeting on fusion switching; Palo Alto, Califor- 
nia, United States of America (USA) (24 Mar 1976). 

The Electric Power Research Institute sponsored a Work- 
shop on Electrical Switch Requirements and R and D for Fusion 
Applications in Palo Alto, California, on March 24-26, 1976. Thirty- 
two participants attended from industry, government laboratories, 
universities, the Department of Defense, the U.S. Energy Research 
and Development Administration, and EPRI. The workshop format 
was based on formal presentations followed by open discussions. 
Topics ranged from illustrating the state-of-the-art to defining reac- 
tor switching requirements and switch research and development 
requirements. The material presented at the workshop, plus some 
subsequent comments by the participants, are included in this report. 
Specific switch requirements and switch capabilities are listed, along 
with an introductory bibliography on switching. A summary of the 
workshop discussions and suggested areas and directions for future 
research and development are given. A brief summary of a related 
workshop, more limited in scope, which was held in Garmisch, 
Federal Republic of Germany, on June 19, 1976, is included also. 


5695 (EPRI-ER—376-SR, pp 1.A.1-1.A.6) Switching require- 
ments for pulsed high-beta reactors. Thomassen, K.I. (Los Alamos 
Scientific Lab., NM). Jul 1977. 

From EPRI meeting on fusion switching; Palo Alto, Califor- 
nia, United States of America (USA) (24 Mar 1976). 

In Proceedings of the workshop on switching requirements 
and R and D for fusion reactors. 

Switching requirements for several high-B pulsed systems are 
described. These systems include linear and toroidal theta pinches, 
and toroidal z-pinches. The requirements are generally taken from 
detailed system studies. Several high-B reactor systems have been 
sufficiently studied to determine the switching requirements. In 
meeting the requirements for these devices it is likely that the 
technology will be useful for other systems which are at the moment 
less well defined. Swithcing systems for three devices are discussed 
here, the toroidal theta pinch, the toroidal z-pinch, and the linear 
theta pinch. Where possible the switching requirements are de- 
scribed. The toroidal theta pinch reactor (RTPR) uses 50 homopolar 
machines rated at 1.3 GJ each to provide its toroidal magnetic field. 
This energy is transferred in 30 ms at a level of 11 kV, 12.25 MA. 
There are 14 compression coil segments per meter of torus connect- 
ed to each machine. These coil segments each have 62.5 kA, 21 kV 
switches in them, and the switches must act both as crowbar and 
interrupting switches. 


5696 (EPRI-ER—376-SR, pp 1.A.7-1.A.11) Switching require- 
ments for laser fusion. Riepe, K.B. (Los Alamos Scientific Lab., 
NM). Jul 1977. 

From EPRI meeting on fusion switching; Palo Alto, Califor- 
nia, United States of America (USA) (24 Mar 1976). 

In Proceedings of the workshop on switching requirements 
and R and D for fusion reactors. 

A brief overview of fusion laser research is given, with a 
discussion of the possible characteristics of a fusion laser. The design 
of pulse power systems for high energy gas discharge lasers is 
discussed, and these are extrapolated to define the switching require- 
ments for a laser controlled thermonuclear reactor (LCTR) based 
power plant. 


5697 (EPRI-ER—376-SR, pp 1.A.12-1.A.17) Switching re- 
quirements for near-term, pulsed high-beta experiments. Kemp, E.L 
(Los Alamos Scientific Lab., NM). Jul 1977. 

From EPRI meeting on fusion switching; Palo Alto, Califor- 
nia, United States of America (USA) (24 Mar 1976). 

In Proceedings of the workshop on switching requirements 
and R and D for fusion reactors. 

The switches used in present theta-pinch experiments are 
described. These systems operate from about 60 kV to 125 kV and 
use low-inductance spark gaps as start switches and crowbar switch- 
es. The next generation of theta pinches and Z pinches will also use 
10-kV start and crowbar switches. Switches under development for 
these experiments will be presented. 


5698 (EPRI-ER—376-SR, pp 1.A.18-1.A.22) Repetitively 
pulsed spark gap switches for pulsed CTR applications. Clark, W. 
(Maxwell Labs., Inc., San Diego, CA). Jul 1977. 

From EPRI meeting on fusion switching; Palo Alto, Califor- 
nia, United States of America (USA) (24 Mar 1976). 

In Proceedings of the workshop on switching requirements 
and R and D for fusion reactors. 

The application of repetitively pulsed spark gap switch tech- 
nology to pulsed fusion reactors is considered, and some switching 
requirements are estimated. A brief summary is given of recent work 


in which high average power repetitively pulsed switches have been 
developed and tested. 





596 ENERGY RESEARCH ABSTRACTS 


5699 (EPRI-ER—376-SR, pp 1.A.23-1.A.30) Fast pulse switch- 
ing for electron beam and laser reactor concepts. Smith, I. (Physics 
International Co., San Leandro, CA). Jul 1977. 

From EPRI meeting on fusion switching; Palo Alto, Califor- 
nia, United States of America (USA) (24 Mar 1976). 

In Proceedings of the workshop on switching requirements 
and R and D for fusion reactors. 

Electron beams and lasers have each been proposed for fusion 
reactions in both low density magnetically confined plasma concepts 
and high density unconfined concepts (pellets). The four concepts so 
defined share requirements for fast switching of very high power 
levels, and these are summarized. Some of the concepts have addi- 
tional slow switching requirements more akin to those found in 
Tokamaks and theta pinches. These requirements are identified but 
not discussed. Present short pulse technology has resulted chiefly 
from the need for nuclear weapons effects simulators, devices which 
handle large energies and power levels but operate only infrequently 
and with modest lifetime and reliability requirements. Existing 
switching capability is summarized, together with some development 
areas that will have common impact on the four reactor concepts. 


5700 (EPRI-ER—376-SR, pp 1.A.31-1.A.32) Switching re- 
quirements for LINUS systems. Robson, A.E. (Naval Research Lab., 
Washington, DC). Jul 1977. 

From EPRI meeting on fusion switching; Palo Alto, Califor- 
nia, United States of America (USA) (24 Mar 1976). 

In Proceedings of the workshop on switching requirements 
and R and D for fusion reactors. 

Fusion reactors based on the LINUS principle, that is to say 
adiabatic compression of plasma by imploding liners, will involve 
two distinct pulse-power systems. The first is required to drive the 
liner, and involves the order of 1 GJ which must be delivered in 
several milliseconds. The second system is required for the creation 
of the initial plasma, which, typically involves only 1% of the 
energy but requires a substantially shorter delivery time. The exact 
characteristics of this second system depends upon the specific 
method of plasma generation adopted. 


5701 (EPRI-ER—376-SR, pp 1.B.8-1.B.11) Review of fusion 
reactor ohmic heating switching development requirements. Murray, 
J.G. Jul 1977. 

From EPRI meeting on fusion switching; Palo Alto, Califor- 
nia, United States of America (USA) (24 Mar 1976). 

In Proceedings of the workshop on switching requirements 
and R and D for fusion reactors. 

The presently planned Fusion Experimental devices essential- 
ly require large inductive energy storage switching devices. Since 
the development of such devices have not been required in the 
electrical industry, applications must now be made with the mini- 
mum of data. This review attempts to put the future needs in 
prospective of Tokamak devices and circuit considerations. 


5702 (EPRI-ER—376-SR, pp 1.B.12-1.B.18) Switch require- 
ments for Doublet III and EPR. Callis, R.W. (General Atomic Co., 
San Diego, CA). Jul 1977. 

From EPRI meeting on fusion switching; Palo Alto, Califor- 
nia, United States of America (USA) (24 Mar 1976). 

In Proceedings of the workshop on switching requirements 
and R and D for fusion reactors. 

The Doublet III and EPR fusion reactors both require 
switches that can carry hundreds of kiloamperes D.C. Doublet III 
requires a switch that can interrupt 250 kA in 1.3 msec with a 
recovery voltage of 20 kV. The EPR does not require any switch to 
interrupt current, however, it does require switches to carry 420 kA 
for periods of 150 sec or more. Switches for both machines must be 
rugged, with low maintenance and long life since each machine is 
expected to have tens of thousands of operations. 


5703 (EPRI-ER—376-SR, pp 1.B.19-1.B.25) Pulsed power re- 
quirements for tokamak fusion reactors. Emmert, G.A. (Univ. of 
Wisconsin, Madison). Jul 1977. 

From EPRI meeting on fusion switching; Palo Alto, Califor- 
nia, United States of America (USA) (24 Mar 1976). 

In Proceedings of the workshop on switching requirements 
and R and D for fusion reactors. 

The pulsed power requirements of conceptual Tokamak reac- 
tors is surveyed and a proposed inductor-convertor system for 
meeting these requirements is described. 


5704 (EPRI-ER—376-SR, pp 1.B.26-1.B.32) Switching require- 
ments for the Argonne National Laboratory (ANL) reference design 
tokamak experimental power reactor. Kustom, R.L. (Argonne Na- 
tional Lab., IL). Jul 1977. 

From EPRI meeting on fusion switching; Palo Alto, Califor- 
nia, United States of America (USA) (24 Mar 1976). 

In Proceedings of the workshop on switching requirements 
and R and D for fusion reactors. 

The power supply systems for storing and transferring energy 
between the superconducting ohmic heating and equilibrium field 
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coils are as yet undetermined for the ANL Reference Design for a 
Tokamak Experimental Power Reactor (TEPR). Switching require- 
ments are presented for a homopolar generator, free oscillation 
system, and magnetic energy storage system with electronic switch- 
ing. 


5705 (EPRI-ER—376-SR, pp 1.B.33-1.B.37) Neutral beam in- 
jection and ohmic heating switch needs for a tokamak experimental 
power reactor. Easter, R.; Ponte, N.S.; Roberts, M.; Schilling, G. 
(Oak Ridge National Lab., TN). Jul 1977. 

From EPRI meeting on fusion switching; Palo Alto, Califor- 
nia, United States of America (USA) (24 Mar 1976). 

In Proceedings of the workshop on switching requirements 
and R and D for fusion reactors. 

Conceptual studies have been directed toward understanding 
the basic nature of a large power producing ignition device (EPR). 
Three major systems have significant tasks in the power electronics 
field; they are the toroidal field, poloidal field and neutral beam 
heating systems. Conceptual features of any power conversion 
equipment or electromagnetic wave plasma heating system equip- 
ment have not yet been investigated to any level that would allow 
useful identification of problem areas. 


5706 (EPRI-ER—376-SR, pp 1.B.38-1.B.43) Modulators for 
high power neutral beam systems. Ponte, N.S.; Schilling, G. (Oak 
Ridge National Lab., TN). Jul 1977. 

From EPRI meeting on fusion switching; Palo Alto, Califor- 
nia, United States of America (USA) (24 Mar 1976). 

In Proceedings of the workshop on switching requirements 
and R and D for fusion reactors. 

The function and performance are described for a fast series 
switch between the high voltage power supply and the accelerating 
structure of the ion beam accelerator used in high power neutral 
beam injection systems. 


5707 (EPRI-ER—376-SR, pp _ 1.C.1-1.C.8) Technical ap- 
proaches to switching problems associated with fusion research. 
Greenwood, A. (Rensselaer Polytechnic Inst., Troy, NY). Jul 1977. 

From EPRI meeting on fusion switching: Palo Alto, Califor- 
nia, United States of America (USA) (24 Mar 1976). 

In Proceedings of the workshop on switching requirements 
and R and D for fusion reactors. 

For the long range it appears that solid state switching is the 
answer for the high power switching tasks associated with fusion 
machines, because of the high repetition rate, long life, and high 
reliability required. In the short range mechanical switching, using 
commutated vacuum interrupters is proposed. This approach, al- 
ready proven in the fusion application, is much less costly. Recent 
advances in this technology have kept it in step with the needs. 
There is a serious current need for better coordination of efforts 
within the fusion community to assure timely solutions to the switch- 
ing problem. 


5708 (EPRI-ER—376-SR, pp 1.C.9-1.C.13) High voltage direct 
current interruption. Benenson, D.M. (New York State Univ., Buffa- 
lo). Jul 1977. 

From EPRI meeting on fusion switching; Palo Alto, Califor- 
nia, United States of America (USA) (24 Mar 1976). 

In Proceedings of the workshop on switching requirements 
and R and D for fusion reactors. 

The need for research in plasma switches is discussed. A brief 
description is given of four methods of direct current interruption: 
high arc voltage generation; vacuum-commutation-energy absorp- 
tion; glow discharge with crossed electric and magnetic fields; and 
vacuum arc with axial magnetic field (Hall Switch). 


5709 (EPRI-ER—376-SR, pp 1.C.14-1.C.21) Million volt repet- 
itive spark gaps. Martin, J.C. (Ministry of Defence, Aldermaston, 
England). Jul 1977. 

From EPRI meeting on fusion switching; Palo Alto, Califor- 
nia, United States of America (USA) (24 Mar 1976). 

In Proceedings of the workshop on switching requirements 
and R and D for fusion reactors 

Possible reasons are briefly discussed why switches operating 
at one or two million volts may be needed. Experimental results 
obtained with a 700 kV spark gap operating at a very modest rate of 
10 pps are summarised. Reasons are advanced why it may be 
possible to push the repetition rate up to 1 kHz or more for gaps 
operating at a million volts or so. A very brief survey is given as to 
what the author thinks may be some of the areas of greatest 
difficulty associated with repetitive pulse generators operating in 
such regimes. 


5710 (EPRI-ER—376-SR, pp 1.C.22-1.C.35) Switching devices 
for fusion reactors. Hofmann, G.A. (Hughes Research Labs., Malibu, 
CA). Jul 1977. 

From EPRI meeting on fusion switching; Palo Alto, Califor- 
nia, United States of America (USA) (24 Mar 1976). 

In Proceedings of the workshop on switching requirements 
and R and D for fusion reactors. 
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This paper describes some possible solutions of the switching 
requirements anticipated for large fusion machines, especially of the 
Tokamak family. The proposed approaches are based on devices 
being developed at Hughes Research Laboratories. 


5711 (EPRI-ER—376-SR, pp 1.C.37-1.C.40) Switching for 
fusion reactors. Titus, C.H. Jul 1977. 

From EPRI meeting on fusion switching; Palo Alto, Califor- 
nia, United States of America (USA) (24 Mar 1976). 

In Proceedings of the workshop on switching requirements 
and R and D for fusion reactors. 

Switching functions and equipment are discussed in light of 
Repetitive Fusion Switching duty and non-repetitive protection op- 
eration. Arc Plasma, Solid State, and Electromechanical types of 
switching equipment are discussed. Areas where meaningful R and 
D work may be performed are also indicated. 


5712 (EPRI-ER—376-SR, pp 1.C.41-1.C.48) Repetitive high 
power switching technology. Milde, H.I.; Schubert, C.J.; Harrison, R. 
(Ion — Corp., Burlington, MA). Jul 1977. 
rom EPRI meeting on fusion switching; Palo Alto, Califor- 

nia, United States of America (USA) (24 Mar 1976). 

In Proceedings of the workshop on switching requirements 
and R and D for fusion reactors. 

Experimental results obtained at Ion Physics Corporation on 
spark gap switches for a multimegavolt Marx Generator operating at 
3 pps and a vacuum switch operating up to 35 kHz are described. 


5713 (EPRI-ER—376-SR, pp 1.C.49-1.C.57) Some pertinent 
AFWL activities and interests in high power switching. Guenther, 
A.H.; Wunsch, D.C. (Air Force Weapons Lab., Kirtland AFB, 
NM). Jul 1977. 

From EPRI meeting on fusion switching; Palo Alto, Califor- 
nia, United States of America (USA) (24 Mar 1976). 

In Proceedings of the workshop on switching requirements 
and R and D for fusion reactors. 

An overview of selected switch characteristics which need to 
be identified in reviewing present switching technology and in 
defining future requirements is presented. For these future require- 
ments, suggested research and development thrusts are identified. 
Some examples of recent DOD sponsored switch development are 
presented along with a bibliography of selected switching technol- 
ogy references. 


5714 (EPRI-ER—376-SR, pp 1.D.1-1.D.6) Power supply for 
high voltage neutral beam injectors. Praeg, W.F. (Argonne National 
Lab., IL). Jul 1977. 

From EPRI meeting on fusion switching; Palo Alto, Califor- 
nia, United States of America (USA) (24 Mar 1976). 

In Proceedings of the workshop on switching requirements 
and R and D for fusion reactors. 

A conceptual design for a high frequency polyphase rectifier 
system with a saturated time delay transformer is described. This 
system could be considered as an alternative to conventional 60 Hz 
rectifiers utilizing vacuum switchtubes for the protection of neutral 
beam injectors. 


5715 (EPRI-ER—376-SR, pp 1.D.7-1.D.12) Time-delay trans- 
former for overcurrent protection. Praeg, W.F. (Argonne National 
Lab., IL). Jul 1977. 

From EPRI meeting on fusion switching; Palo Alto, Califor- 
nia, United States of America (USA) (24 Mar 1976). 

In Proceedings of the workshop on switching requirements 
and R and D for fusion reactors. 

A novel saturated time-delay transformer is connected in 
series with the dc load. The transformer detects overcurrent and 
limits it until the fault has been corrected or the power source 
removed. 


5716 (EPRI-ER—376-SR, pp 1.E.1-1.E.10) Bibliography on 
switches. Appendix. Jul 1977. 

From EPRI meeting on fusion switching; Palo Alto, Califor- 
nia, United States of America (USA) (24 Mar 1976). 

In Proceedings of the workshop on switching requirements 
and R and D for fusion reactors. 

The bibliography contains references to papers on general 
switching, gas switches, liquid switces, solid switches, vacuum 
switches, general switch design considerations, and Soviet high 
power gap switches. 


COOLING SYSTEMS 


5717 (BNL—22826) Heat transfer models for fusion blanket 
first wails. Fillo, J.A. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1977. Contract EY-76-C-02-0016. 14p. (CONF-771105—2). 
Dep. NTIS, PC A02/MF AOl1. 

From 14. annual meeting of the Society of Engineering 
Science; Bethlehem, Pennsylvania, USA (14 Nov 1977). 

In the development of magnetically confined fusion reactors, 
the ability to cool the first wall, i.e., the first material surface 
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interfacing the plasma, appears to be a critical factor involved in 
establishing the wall load limit. In order to understand the thermal 
behavior of the first wall time-dependent, one-dimensional heat 
conduction models are reviewed with differing modes of heat extrac- 
tion and cooling. 


FUEL SYSTEMS 
REFER ALSO TO CITATION(S) 5620, 5714, 5723, 5724 


RADIATION HAZARDS 
REFER ALSO TO CITATION(S) 5339 


INERTIAL CONFINEMENT SYSTEMS 


REFER ALSO TO CITATION(S) 4724, 4801, 4805, 4807, 4823, 
4850, 4851, 4942, 5656, 5696 


5718 (AD-A—039194) Two dimensional effects in laser solid 
simulation studies, Final report 1 August 1973—31 July 1976. Daiber, 
J.W.; Thompson, H.M. (Calspan Corp., Buffalo, N.Y. (USA)). Oct 
1976. Contract F44620-74-C-0004. 35p. (CALSPAN-WG—S5376-A- 
3). NTIS PC A03/MF AO1. 

The objective of this program was to study the two-dimen- 
sional wave motions induced in a target by high-power laser radi- 
ation. For these studies the target is an axisymmetric, supersonic 
free-jet of gas which is laser irradiated on axis. The transparency of 
the target permits luminosity and schlieren streak photography of 
the waves that propagate into the high-pressure plenum. Measure- 
ments of the axial and lateral luminous-plasma growth and of the 
axial shock-wave growth in the plenum have been obtained over a 
range of plenum pressures and laser powers. It has been found that 
the axial luminous-front growth can be predicted by a deflagration 
model; in this model the velocity scales with absorbed power divid- 
ed by gas reservoir pressure to the one-third power. The tempera- 
ture of the gas behind the deflagration wave is predicted to vary 
with the velocity squared. Temperature measurements which uti- 
lized metal-foil spectrometers to determine the relative x-ray flux in 
two wavelength invervals substantiated this scaling relation. The 
lateral expansion was found to be very slow, not even extending to 
the limits of the cone illuminated by the laser. Spontaneous magnetic 
fields are known to surround solid target during laser heating of 
their surfaces. Coil probes were used to determine if such fields 
existed near the laser-irradiated free-jet target and to measure the 
strength of these fields at several radial locations. An extrapolation 
of the data to the surface of the plasma indicate that azimuthal fields 
in excess of a megagauss exist. Such fields could retard the expansion 
of the plasma. (Author) 


5719 (AD-A—040798) Suprathermal electrons and peak mag- 
netic fields in laser target-plasmas. Memorandum report. Colombant, 
D.G.; Tidman, D.A. (Maryland Univ., College Park (USA). Inst. for 
Physical Science and Technology). May 1977. Contract E-(40-1)- 
5000. 10p. NTIS PC A02/MF AO. 

The contribution of suprathermal electrons to the magnetic 
field generated in laser-target plasmas is discussed in terms of a two- 
fluid model including a single-temperature suprathermal electron 
fluid. In the neighborhood of the critical depth, one can approximate 
the effect of suprathermal electrons on the peak magnetic field by a 
simple multiplying factor on the source term due to the thermal 
electrons. (Author) 


5720 (COO—2007-88) D-D-T pellet laser-fusion feedback con- 
cepts. Miley, G.H.; Choi, C.K.; Sutherland, S. (Illinois Univ., Urbana 
(USA). Fusion Studies Lab.). 1977. Contract EY-76-S-02-2007. 8p. 
Dep. NTIS, PC A02/MF AOl1. 

A laser-fusion reactor employing deuterium-rich pellets to 
produce 2.45- and 14-MeV neutrons pumping of a Direct-Nuclear- 
Pumped Laser (DNPL) as a feedback coupling mode is considered. 
The DNPL utilizes MeV ions produced by neutron-driven nuclear 
reactions to pump a laser and a deuterium-rich (D-D-T) pellet burn 
by the laser produces neutrons. Hence, the neutrons from one pellet 
burn drive the laser in order to ignite next pellet by which laser- 
fusion coupling scheme with DNPL is achieved. 


5721 (N—77-14860) Electron-flux limitation due to ion acoustic 
instability. Yabe, T.; Niu, K. (Nagoya Univ. (Japan). Inst. of Plasma 
Physics). Jun 1976. 10p. (IPPJ—254). NTIS PC A02/MF AOI. 

Laser energy absorbed in an irradiated pellet is converted to 
high energy parts of the electron distribution. The contribution of 
these electrons to the transport phenomena is investigated. The flux 
limited theory is discussed. Another theory is presented which limits 
electron thermal conduction due to ion acoustic instability. Two 
dimensional PIC methods are used to simulate the flux limitation. 
Initial calculations are given. Thermal flux in simulations is shown to 
approach the theoretical value when the phenomena approaches the 
steady state. 
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5722 (NRL-MR-—3560) Enhanced backscatter with a struc- 
tured laser pulse. Ripin, B.H.; Young, F.C.; Stamper, J.A.; Arm- 
strong, C.M.: Decoste, R.; McLean, E.A.; Bodner, S.E. (Naval 
Research Lab., Washington, D.C. (USA)). Jul 1977. Contract ES-77- 
A-01-6021. 16p. Dep. NTIS, PC A02/MF AO1. 

A large amplitude backscatter instability, consistent with Bril- 
louin, occurs when a prepulse plasma is formed ahead of a high 
irradiance (10*° to 10'* W/cm?) Nd-laser pulse. These results indi- 
cate that temporally structured laser pulses suggested for laser pellet 
implosion may also encounter large backscatter. 


5723 (UCRL—78474) Ion beam inertial fusion target designs. 
Bangerter, R.; Meeker, D. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 20 Oct 1976. Contract W-7405-ENG-48. 
14p. (CONF-761108—34). Dep. NTIS, PC A02/MF AO1. 

From Plasma physics meeting of the American Physical Soci- 
ety; San Francisco, California, United States of America (USA) (15 
Nov 1976). 

A class of ion beam fusion targets consisting of a spherical 
shell of frozen DT surrounded by a low-density, low-Z pusher and a 
high-density tamper was designed. These designs have a number of 
advantages over targets with high-density, high-Z pushers. 


5724 Laser fusion hydrodynamics calculations. Moses, G.A. 
(Univ. of Wisconsin, Madison). Nucl. Sci. Eng.; 64: No. 1, 49-63(Sep 
1977). 

Laser fusion hydrodynamics calculations include both the 
solution of the plasma hydrodynamics equations and transport equa- 
tions for various nonthermal particles. The solution of the hydrodyn- 
amics equations is usually a combination of an explicit technique for 
the hyperbolic equation-of-motion and an implicit method for para- 
bolic temperature equations. Transport equations are solved using 
fully implicit techniques to allow their time step to be as large as the 
time step used in the solution of the hydrodynamics equation. 
Multigroup flux-limited diffusion theory is often used to model the 
time-dependent transport problem. In this method, the diffusion 
coefficient is adjusted” to provide a physically plausible result in 
the free streaming limit. The energy dependence of the distribution 
function is modeled using multigroup theory. Another method of 
solving the transport problem, time-dependent particle tracking, 
approximates the trajectory of the charged particles as straight lines, 
from creation to thermalization. This simple method accurately 
describes the slowing down of thermonuclear reaction products, 
while the flux-limited diffusion technique is more appiicable to the 
transport of electrons and photons. 


5725 Growth and saturation of instability of spherical implo- 
sions driven by laser or charged particle beams. McCrory, R.L. (Univ. 
of Rochester, NY); Morse, R.L.; Taggart, K.A. Nucl. Sci. Eng.; 64: 
No. 1, 163-176(Sep 1977). 

The inertial confinement approach to controlled fusion re- 
quires that small thin-walled spherical shells of fuel and other 
materials be imploded, compressed, and heated by laser or charged 
particle beams. In most cases of interest, the implosion of such thin 
Shells is unstable to the growth of spherical asymmetries. Two 
numerical simulation techniques were used to study these instabil- 
ities. The first technique is used to study the small amplitude growth 
of the instabilities by employing a perturbation method. The deriva- 
tion of the Hamiltonian model on which the technique is based is 
developed here. The second technique is a fully nonlinear two- 
dimensional hydrodynamics and heat flow technique that we have 
used to follow the large-amplitude development and saturation of 
the instabilities. The examples of calculations shown demonstrate the 
utility of the method and the range of different saturation phenom- 
ena that may be expected. 


5726 Ion bunching in electronic space charge regions. Johnson, 
W.L. Urbana, IL; Univ. of Illinois (1976). 62p. University Microfilms 
Order No. 77-9041. 

Thesis (Ph. D.). 

A candidate for the initiation of a pellet fusion microexplosion 
is ions, but the power level from existing sources is far below the 
calculated value (10'* to 10° watts for approximately i nsec). One 
can convert electron beam energy to ion motion with high efficiency 
(approximately 40%), but even the largest E-beam in existence is still 
below the required power level by two orders of magnitude. If the 
ions are bunched in their arrival at the target, the instantaneous 
power delivered to the target can be much larger than the terminal 
value. Theoretical calculations show that the power, time scale, and 
energy requirements for pellet fusion can be met with modifications 
of existing E-beam sources. This experimental work demonstrates 
that energy can be transferred from an electron beam to plasma ions 
and that resulting space charge neutralized ion pulse can be com- 
pressed in time. These experiments also demonstrate some unique 
= interactions between the electron beam and the background 
plasma. 
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COMPONENT DEVELOPMENT AND TESTING 


REFER ALSO TO CITATION(S) 2704, 4425, 4430, 4431, 4432, 
4433, 4435, 4437, 4438, 4439, 4440, 4441, 4442, 4443, 4444, 4445, 
4464, 4472, 4474, 4510, 4511, 4512, 4513, 4514, 4569, 5453 


5727 (AD-A—040430) Fast neutron induced activity of ele- 
ments relevant to fusion reactor structural design. Memorandum 
report. Kamykowski, E.A. (Grumman Aerospace Corp., Bethpage, 
N.Y. (USA). Research Dept.). Apr 1977. 62p. (RM—631). Grumman 
Aerospace Corp., Bethpage, NY. 
The designer of nuclear fusion devices must consider the 
roblem of induced activation of system components resulting from 
irradiation by the generated neutron flux. Requirements for mainte- 
nance and repair, as well as for storage of exposed equipment, can be 
directly affected by the levels of activity induced and by the radioac- 
tive decay characteristics of the constituent elements. Since the 
activation cross sections and decay properties of these elements have 
been tabulated, the induced activity of different structural materials 
can be computed and analyzed. 


5728 (ANL—76-104) Chemical Engineering Division fast-neu- 
tron dosimetry annual report, July 1975—June 1976. Heinrich, R.R.; 
Greenwood, L.R.; Kennerley, R.J.; Chellew, N.R.; Popek, R.J.; 
Malewicki, R.L.; Cafasso, F.A.; Burris, L. (Argonne National Lab., 
Ill. (USA)). 1976. Contract W-31-109-ENG-38. 47p. Dep. NTIS, PC 
A03/MF AO1. 

One of the objectives of the Dosimetry and Damage Analysis 
Center is to provide standardized dosimetry technology for materi- 
als-study programs within the ERDA Division of Magnetic Fusion 
Energy. Current efforts have included characterization of neutron 
environments in terms of fluence and spectral distribution for materi- 
als experiments conducted at the Lawrence Livermore Laboratory’s 
(LLL) Rotating Target Neutron Source and at the LLL-Davis 
Cyclograaff. Environment characterization efforts at Brookhaven 
National Laboratory's High Flux Beam Reactor and those pertaining 
to an enriched-uranium converter for the ANL CP-S reactor are also 
described. The capability of calculating material radiation damage 
parameters associated with these neutron environments is demon- 
strated. Average fission yields determined from two fast-neutron 
irradiations and one thermal-neutron irradiation are compiled for 
laboratories participating in the interlaboratory Reaction Rate pro- 
gram. These results are in excellent agreement with literature values. 
Progress on the development of 'B- and ®Li-loaded liquid scintilla- 
tion detectors for detecting very low intensity neutrons is presented. 
Material purification tests and performance tests of scintillation 
mixtures are described. 


5729 (COO—2218-82) Fusion reactor materials testing (DT 
fuel). Gerdin, G.A. (Illinois Univ., Urbana (USA). Fusion Studies 
Lab.). 1977. Contract EY-76-S-02-2218. 20p. Dep. NTIS, PC A02/ 
MF AOl. 

The first wall damage processes predicted to occur in fusion 
reactors are reviewed. Void swelling is discussed in some detail. 
Some material problem similarities with liquid metal fast breeders 
are discussed. Son requirements for a materials test facility are 
described. (MOW) 


5730 (COO—3028-29) Studies in fusion reactor technology. 
Final report, September 1, 1974—August 31, 1977. Axtmann, R.C.; 
Perkins, H.K. (Princeton Univ., N.J. (USA)). Aug 1977. Contract 
EY-76-S-02-3028. 6p. Dep. NTIS, PC A02/MF AOIl. 

Two independent measurements of hydrogen permeation 
through stainless steel at driving pressures in the range from 10~* to 
1 Pa indicate that most extant predictions of tritium permeation 
through fusion reactors are probably overestimated grossly. A com- 
prehensive analysis demonstrates that, given available structural 
materials, the prospects are negligible for the economic production 
of synthetic fuels via radiolytic reactions in fusion reactor systems. 


5731 (COO—4184-2) Developing maintainability in controlled 
thermonuclear reactors. Progress report, April 1, 1977—May 31, 1977. 
Fuller, G.M.; Zahn, H.S. (McDonnell Douglas Astronautics Co., St. 
Louis, Mo. (USA)). Jun 1977. Contract EG-77-C-02-4184. 33p. Dep. 
NTIS, PC A03/MF AO1. 

During the period | April through 31 May 1977 the study has 
developed three baseline time estimates for replacement of the first 
wall and blanket of the UWMAK-I, UWMAK-III and the General 
Atomic Demonstration Power Reactor (GA-DPR) conceptual 
design approaches. These estimates are for replacement of a com- 
plete reactor sector in UWMAK-I, the A” module and one-half of 
the remaining modules in one sector of the UWMAK-III, and the 
first two modules in the wall of the GA-DPR. The total time for 
these minimum scope replacement estimates are 1133 hours, 687 
hours and 848 hours, respectively, without productivity or other 
dilution factors. Maintenance equipment conceptual designs have 
been partially developed and equipment lists generated for each 
baseline concept maintenance approach. These time estimates and 
maintenance techniques will be reviewed by experts in the field 





JAN. 31, 1978 


during the next reporting period. In addition, development of the 
necessary cost code for the GA-DPR has been initiated for integra- 
tion into the TOCOMO code and later use in the planned trade 
studies. 


5732 (TID—27743) Plasma/wall interaction and radiation 
damage. report. Kulcinski, G.L.; Conn, R.W.; Post, R.S. 
(Wisconsin Univ., Madison (USA). Dept. of Nuclear Engineering). 
dy Contract EY-76-S-02-2272. 18p. yond NTIS, PC A02/MF 
A0l. 

Research on the following topics is briefly described: (1) hot 
hydrogen plasma sputtering of graphite, (2) high temperature carbon 
sputtering, (3) heavy ion irradiation of nickel, (4) molybdenum 
alloys-phase stability, (5) high voltage electron microscopy, and (6) 
ion source development. (MOW) 


5733 (UCRL—79381) Large-scale cryopumping for controlled 
fusion. Pittenger, L.C. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 25 Jul 1977. Contract W-7405-ENG-48. 20p. 
(CONF-770801—16). Dep. NTIS, PC A02/MF AO1. 

From Cryogenic engineering conference; Boulder, Colorado, 
United States of America (USA) (2 Aug 1977). 

Vacuum pumping by freezing out or otherwise immobilizing 
the pumped gas is an old concept. In several plasma physics experi- 
ments for controlled fusion research, cryopumping has been used to 
provide clean, ultrahigh vacua. Present day fusion research devices, 
which rely almost universally upon neutral beams for heating, are 
high gas throughput systems, the pumping of which is best accom- 
plished by cryopumping in the high mass-flow, moderate-to-high 
vacuum regime. Cryopumping systems have been developed for 
neutral beam injection systems on several fusion experiments 
(HVTS, TFTR) and are being developed for the overall pumping of 
a large, high-throughput mirror containment experiment (MFTF). In 
operation, these large cryopumps will require periodic defrosting, 
some schemes for which are discussed, along with other operational 
considerations. The development of cryopumps for fusion reactors is 
begun with the TFTR and MFTF systems. Likely paths for neces- 
sary further development for power-producing reactors are also 
discussed. 


5734 Neutronics of a dense-plasma focus: an investigation of a 
fusion plasma. Cloth, P.; Conrads, H. (Kernforschungsanlage, Jue- 
lich, Ger.). Nucl. Sci. Eng.; 62: No. 4, 591-600(Apr 1977). 

Experimental work on the dense-plasma focus device Julich I 
is presented. The main objective of this program was the develop- 
ment of a neutron source for controlled thermonuclear reactor 
applications on blanket and material problems. Therefore, detailed 
studies of the neutron production mechanism and of the fusion 
plasma properties of the plasma focus experiment were necessary. 
The investigations have been performed using reaction neutrons as 
special tools of plasma diagnostics. The results of neutron spectrum 
measurements indicate the presence of high-energy deuterons of at 
least 300 keV moving predominantly parallel to the axis of the gun. 
Neutrons produced by fusion reactions of deuterium and ‘Li have 
been observed, again showing the presence of ions with energies 
above 300 keV up to at least 1 MeV. By shadow bar techniques, it 
has been found that the origin of the neutrons is restricted to a cone 
that extends from the anode to the lid of the discharge vessel. This 
Suggests an acceleration of deuterons near the anode within the 
plasma volume. The deuterons are extruded from the pinch, moving 
freely through the neutral gas. The fusion reactions have been 
detected all along the flight path of the deuterons up to a distance of 
126 cm from the anode. Time-resolved measurements of the neutron 
production show dependence of the emission time on the axial 
dimensions of the vessel. 


5735 Models for chunk sputtering. Robinson, J.E.; Yarlagadda, 
B.S.; Sacks, R.A. (Argonne National Lab., Ill. (USA)). J. Nucl. 
Mater.; 63: 432-437(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

A discussion is presented of physical models for the ejection 
of micron-sized ‘chunks’ from surfaces under bombardment by 14 
MeV neutrons. The general requirements which any viable model 
must meet are summarized, and it is emphasized that these limit 
likely chunk candidates to protrusions or equivalent surface features. 
Some questions relating to Guinan’s discussion of chunk release and 
to elaboration of it so as to accommodate effects of specific surface 
conditions are addressed. It is suggested that surface intrusions may 
be the most satisfactory source of the concentrations of stored 
energy essential to the model. 


GENERAL AND MISCELLANEOUS 


GENERAL AND MISCELLANEOUS 


MANAGEMENT 


5736 (ERDA—77-41/8) ERDA headquarters reports: August 
1977. (Energy Research and Development Administration, Washing- 
ton, D.C. (USA). Div. of Administrative Services). 1977. 13p. Dep. 
NTIS, PC A02/MF AO1. 

This abridged issue of ERDA Headquarters reports contains 
two sections: New ERDA Headquarters reports, and partial list of 
all ERDA Headquarters reports. Omitted material can be found in 
the July 1977 issue. A complete issue will again be published in 
September. (RWR) 


5737 (RISO—352) Physics department annual progress report, 
1 January—31 December 1976. Bjeerum Moeller, H.; Lebech, B. 
(eds.). (Research Establishment Risoe, Roskilde (Denmark)). Dec 
1976. 98p. Dep. NTIS (US Sales Only), PC A05/MF AO1. 

The principal activities in the fields of solid-state physics 
(neutron scattering), plasma physics and meteorology are presented 
in this report that covers the period 1 January to 31 December 1976. 
In addition, research on nuclear spectroscopy was carried out up 
until March 31, 1976. The experimental and theoretical work in 
solid-state physics is roughly divided into the following main subject 
fields: investigations of the dynamic and static properties of magnetic 
and superconducting solids; studies of various kinds of phase transi- 
tions in magnetic and molecular systems; and investigations of the 
dynamic and static properties of molecular crystals and adsorbed 
monolayers. The main object of basic research in plasma physics is 
to investigate waves and instabilities in a relatively cold steady state 
plasma (produced in a Q-machine). Turbulence, ion cyclotron 
waves, and ion-acoustic waves in the presence of electron plasma 
waves are the chief phenomena investigated. Work on nuclear 
spectroscopy was concentrated on problems relating to fission. The 
meteorology section is primarily engaged in studies of the planetary 
boundary layer. 


5738 (ERDA-tr—309) Tenth session of the Interamerican Nu- 
clear Energy Commission. Final report. (Inter-American Nuclear 
Energy Commission, Washington, D.C.). Aug 1977. Translation of 
Spanish report. 3lp. Dep. NTIS, PC A03/MF AO1. 

The program o the session is presented. Information is in- 
cluded on meeting site, participants and agenda. Observations on the 
commission and consultive committee’s statutes and rules are also 
included. Actions by the special judicial committee are summarized 
and an outline for technical cooperation within the Interamerican 
Nuclear Energy Commission is presented. (JRD) 


MATHEMATICS AND COMPUTERS 


REFER ALSO TO CITATION(S) 2233, 2247, 2248, 2251, 2489, 
3942, 4524, 5766 


5739 (CONF-770858—1) Human factors in Speakeasy. Cohen, 
S. (Argonne National Lab., Ill. (USA)). 1977. Contract W-31-109- 
ENG-38. 4p. Dep. NTIS, PC A02/MF AO1. 

From SHARE meeting; Washington, District of Columbia, 
USA (21 Aug 1977). 

The philosophy used in producing the Speakeasy language is 
briefly discussed. The language has evolved under the suggestions 
and complaints of its users, and thus is truly user oriented. The 
concept of the linkable module enables users to extend the language 
to meet their needs. (RWR) 


5740 (CONF-770903—7) Verification by comparison of inde- 
pendent computer program solutions. Clinard, J.A.; Krocake, W.C.; 
McKinley, D.A.; Sartory, W.K. (Oak Ridge National Lab., Tenn. 
(USA); Babcock and Wilcox Co., Akron, Ohio (USA)). 1977. Con- 
tract W-7405-ENG-26. 38p. De NTIS, PC A03/MF AOl1. 

From ASME energy technology conference on composites in 
pressure vessels and piping; Houston, Texas, United States of Amer- 
ica (USA) (18 Sep 1977). 

Partial computer program verification can be obtained by the 
comparison of available independent computer program solutions. 
Time-consuming questions which commonly arise during such com- 
parisons relate to the exact description of the problems that were 
used in previous solutions and to the confidence that can be placed 
in the previous solutions. This paper provides elastic—plastic-creep 
problem solutions which developers of computer program capabili- 
ties can depend on to be valid implementations of current nonlinear 
material models and solution schemes. Confidence in the solutions 
reported is provided by recording results from four or five —- 
dent computer programs for each problem. Programs used include 
CHERN, CREEP-PLAST II, PLACRE, CREEPABSA, ANSYS, 
and ADINA. Complete problem descriptions are documented, so 
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that the solutions can be duplicated on additional programs. Five 
problems are reported. 15 figures, 22 tables. 


5741 (COO—2383-0040) Communication system for remote 
processor control. Bernstein, P.R. (Illinois Univ., Urbana (USA). 
Dept. of Computer Science). Aug 1977. Contract EY-76-S-02-2383. 
34p. Dep. NTIS, PC A03/MF AOI. 

The PDP11/35 computer is well suited to time-sharing oper- 
ations but not long numerical analysis problems. Since an Interdata 
7/32 has strengths complementary to the PDP11, a communications 
link between the two computers would have numerous advantages. 
This work deal with the design, development, and implementation of 
such a communication system. 7 figures. (RWR) 


5742 (LA—6836) DATA-ENTRY-3: some observations and 
pragmatics of a structured design. Sparks, D. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Aug 1977. Contract W-7405-ENG-36. 13p. 
Dep. NTIS, PC A02/MF AO1. 

The FORTRAN program DATA-ENTRY-3 was developed 
from the COBOL program DATA-ENTRY-1, which solves a large 
class of elementary data-capture, data-formating, and data-editing 
problems of managerial accounting. Most of the work involved 
finding methods to make DATA-ENTRY-3, which is written for a 
small-machine environment (PDP-11/10 under the RT-11 operating 
system), logically equivalent to DATA-ENTRY-1, which is written 
for a large-machine environment (CDC 6600 under a time-sharing 
operating system). This report explains how structured programing 
helped, and briefly describes the function of each subroutine. 


5743 (LA—6872-MS) Nonstandard analysis: an introduction 
based on lectures by G. C. Rota at Los Alamos Scientific Laboratory, 
June 1975. Beyer, W.A.; Metropolis, N. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Jul 1977. Contract W-7405-ENG-36. 8p. Dep. 
NTIS, PC A03/MF AOI. 

These lectures are a brief introduction to nonstandard analy- 
sis. The history of the subject is emphasized. The viewpoint is that of 
—ve ideal points to mathematical structures by use of ultrafilters. 1 

igure. 


5744 (LA—6892-MS) Purely set theoretic foundation for mea- 
sure theory with an application to hierarchical inference. Everett, C.J.; 
Cashwell, E.D. (Los Alamos Scientific Lab., N.Mex. (USA)). Jul 
1977. Contract W-7405-ENG-36. 27p. Dep. NTIS, PC A03/MF 
AOl. 

A simple set of axioms is given for a class of subsets of an 
abstract set, Z, called “intervals”, and an assigned “measure” for 
intervals, from which the basic theorems of measure theory are 
derived. Such a nontopological formulation is required in introduc- 
ing a measure in a set of graphs, and was developed earlier for that 
purpose in a more complicated way. The theory is shown to apply to 
a. set of all state vectors of an infinite hierarchical inference tree. 1 
igure. 


5745 (LA—6921-MS) Computer Science and Services Division 
CCF five-year plan. Dorr, F.W. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Aug 1977. Contract W-7405-ENG-36. 94p. Dep. NTIS, PC 
A05/MF AOl. 

The LASL Central Computing Facility and all of its associat- 
ed services are the responsibility of the Computer Science and 
Services Division. The Division is concerned with the future as well 
as the present. This Five-Year Plan is designed to provide guidance 
and information to CCF users, the Director's Office, and ERDA, as 
well as for internal Division use. The plan details the current status, 
objectives, and ways to achieve the objectives in providing computa- 
tional resources for the Laboratory. 16 figures. 


5746 (ORNL/CSD/TM—34) TEK8 graphics user's guide. Sen- 
tell, R.J.; Overbey, D.R. (Oak Ridge National Lab., Tenn. (USA)). 
Aug 1977. Contract W-7405-ENG-26. 43p. Dep. NTIS, PC A04/MF 
AOl. 

The TEK8 graphics library is intended for use on PDP-8 
minicomputers operating under the OS/8 operating system to drive 
Tektronix 4006 graphics display terminals. Library subroutines are 
coded in FORTRAN II and SABR. The library includes routines to 
draw axes (either linear or semilog), to plot data in terms of logical 
values without first scaling to screen coordinates, to label graphs, 
and to plot into a maximum of four regions on the screen. Modes of 
plotting may be point plot with any character at the point, vector 
plot, or bar plot. Two features, automatic scaling and windowing, 
permit the researcher to use computer graphics without spending 
time first to learn about scaling or Tek points,” and preparing long 
parameter lists for subroutines. Regions on the screen are defined 
simply by specifying minima and maxima logical coordinates, i.e., 
°K or milliseconds, and a region number. After definition, a region 
may be activated for plotting by calling REGN with the region 
number as an argument. 


5747 (SAND—77-0495) Location errors in time of arrival 
(TOA) and time difference of arrival (TDOA) systems. Aronson, E.A. 
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(Sandia Labs., Albuquerque, N.Mex. (USA)). Jul 1977. Contract EY- 
76-C-04-0789. 25p. Dep. NTIS, PC A02/MF AO1. 

It is shown that the covariance matrix of object location 
errors is identical for time of arrival (TOA) and time difference of 
arrival (TDOA) systems if the inverse of the covariance matrix of 
TOA (TDOA) errors is used as a weighting matrix. Also, with this 
weighting the location errors statistics do not depend on the particu- 
lar difference pairs in the TDOA scheme, provided that a complete 
and nonredundant set is used. If the TOA or TDOA errors are 
samples of jointly Gaussian random variables, this weighting is 
optimal in the sense of maximum likelikhood and minimum variance. 
Only relative values of the weighting need be known for optimality. 


5748 (SAND—77-0508) User/programmer guide for UCMDS58: 
file index table update. Roginski, R.J. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Jul 1977. Contract EY-76-C-04-0789. 22p. Dep. 
NTIS, PC A02/MF AO1. 

This document describes program UCMDS58--an Applicon 
AGS/870 User Command for updating a file index table. 5 figures. 


5749 (SU—326-P.39-11) Stanford Emulation Laboratory. Tech- 
nical report No. 118. Flynn, M.J.; Hoevel, L.W.; Neuhauser, C.J. 
(Stanford Univ., Calif. (USA). Stanford Electronics Labs.). Jun 1976. 
Contract EY-76-S-03-0326-039. 56p. (SU-SEL—76-026). Dep. NTIS, 
PC A04/MF AO1. 

The Stanford Emulation Laboratory is designed to support 
general research in the area of emulation. Central to the laboratory is 
a universal host machine, the EMMY, which has been designed 
specifically to be an unbiased, yet efficient host for a wide range of 
target machine architectures. Microstore in the EMMY is dynami- 
cally microprogrammable, and thus is used as the primary data 
storage resource of the emulator. Other laboratory equipment in- 
cludes a reconfigurable main memory system and an independent 
control processor to monitor emulation experiments. Laboratory 
software, including two microassemblers, is briefly described. Three 
laboratory applications are described: a conventional target machine 
emulation (a system 360), “microscopic” examination of emulated 
target machine I-streams, and direct execution of a high-level lan- 
guage (Fortran II). 13 figures. 


5750 (SU—326-P-39-22) Program behavior and the performance 
of interleaved memories. Rau, B.R. (Stanford Univ., Calif. (USA)). 
May 1977. Contract EY-76-S-03-0326-039. 27p. (SU-SEL—77-020). 
Dep. NTIS, PC A03/MF AOl1. 

One of the major factors influencing the performance of an 
interleaved memory system is the behavior of the request sequence, 
but this is normally ignored. This report examines this issue. By use 
of trace-driven simulations it is shown that the commonly used 
assumption, that all requests are equally likely to be to any module, 
is not valid. The duality of memory interference with paging is 
noted, and this suggests the use of the Least-Recently-Used Stack 
Model to model program behavior. Simulation shows that this model 
is quite successful. An accurate expression for the bandwidth is 
derived on the basis of this model. 10 figures, 2 tables. 


5751 (SU—326-P-39-23) Debug user's guide (Version E). Neu- 
hauser, C. (Stanford Univ., Calif. (USA)). Mar 1977. Contract EY- 
76-S-03-0326-039. 14p. Dep. NTIS, PC A02/MF AO1. 

The debugging system described in this note is a Datapoint 
2200 resident program which provides the microprogramer with 
direct access to the EMMY system. Using this system, one may 
examine and change storage locations, micro and macro step emula- 
tors, and load emulator systems. Generally, this note will be of 
—— only to direct users of the Stanford Emulation Laboratory. 1 
igure. 


5752 (SU—326-P-39-24) EMMY system processor: principles of 
operation. Neuhauser, C. (Stanford Univ., Calif. (USA)). May 1977. 
Contract EY-76-C-03-0326-039. 75p. Dep. NTIS, PC A04/MF AO1. 

This report describes the CPU of the Stanford Emulation 
Laboratory, known as the EMMY system. The EMMY CPU is a 32- 
bit microprogramable processor designed specifically for the task of 
emulation research. The control store is dynamic, that is, it is 
writable by the CPU and thus serves for data storage as well as for 
microinstruction storage. This report is essentially a reissue of Digi- 
tal Systems Laboratory Technical Note No. 65 (An Emulation 
Oriented, Dynamic Microprogramable Processor”). The purpose of 
this reissue is to correct errors and clarify explanations in the 
previous report. In addition, the description of the processor bus 
system was rewritten to reflect changes to its structure. Generally, 
the material contained in this report is so similar to that in TN 65 
that it will be of no additional interest to anyone who already has 
TN 65 and does not make direct use of the laboratory. 22 figures. 


5753 (UCID—17422) Taxonomy of operating-system security 
flaws. Konigsford, W.L. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 1 Nov 1976. Contract W-7405-ENG-48. 33p. 
Dep. NTIS, PC A03/MF AO1. 
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Concern over the privacy and security of computerized data 
has caused government and the private sector to investigate means 
of insuring the protection of such data from unauthorized disclosure. 
Experience with the past breakdown of existing protection mecha- 
nisms shows that the computer operating system is a primary cause 
of such disclosures. RISOS Project members at Lawrence Liver- 
more Laboratory are engaged in this type of research, and they have 
developed a systematic approach to the problem of flaw detection. 
The three main components of this approach use test teams, comput- 
erized test tools, and past experience in developing generic classes of 
security flaws. This paper addresses the categorization of flaws into 
generic classes so that the nature of such flaw groups can be 
understood. This understanding can then be utilized in detecting 
flaws in existing systems and applied in future system development. 4 
figures, 9 tables. 


5754 (UCID—17571) NURE rabbit and card reader. Bourret, 
S.C. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 31 Aug 1977. Contract W-7405-ENG-48. 6p. Dep. NTIS, PC 
A02/MF AOl. 

The NURE Rabbit and IBM (ard Reader is a LSI-11 based 
microcomputer system. The purpose of the rabbit and card reader is 
to read the drilled code (ID) on the polyethylene rabbit, read the 
punched data on the traveler card, and then store the code (ID) and 
the card data together as a record in a file on a floppy diskette. A 
record is 82 words long with the first 2 words being the rabbit ID 
number. The components involved are the card reader, the rabbit 
reader, the LSI-11 microcomputer and chassis, the ADM-3 terminal, 
and a dual floppy disk drive. The rabbit reader is made up of a laser 
light source that shines into the holes drilled into the rabbit. The 
software was written entirely in Fortran IV and the name of the 
program is IDJ.SAV. The operating system is RT-11. Detailed 
operating instructions are given. 1 figure. (RWR) 


5755 (UCRL— 13761) Efficient design of two-dimensional re- 
cursive digital filters. Period covered: May 1976—July 1977. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 1977. 
Contract W-7405-ENG-48-2091203. 5p. Dep. NTIS, PC A02/MF 
AOl. 

The development of efficient techniques for the design and 
implementation of stable recursive filters was investigated. The 
following project areas were addressed: design of two-dimensional 
filters via spectral transformations; factorization of multivariable 
polynomials over the integers; general realization scheme for 2-D 
digital transfer functions; and hardware implementation of two- 
dimensional digital filters using read-only memories. (RWR) 


5756 (UCRL—S52318) SAPP: a post-processor for two-dimen- 
sional finite element codes. Hallquist, J.O.; Goudreau, G.L. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 19 Au 
1977. Contract W-7405-ENG-48. 24p. Dep. NTIS, PC A02/MF 
A0l. 

This report is a user's manual for the post-processor SAPP. 
SAPP reads the familied binary plot files generated by the two- 
dimensional finite element codes presently used at LLL, plotting 
contours, time histories, and deformed shapes. Contours of nearly 
100 different quantities may be plotied on meshes consisting of 
triangular and variable node (4 to 8 nodes/zone) quadrilateral ele- 
ments. SAPP can compute a variety of strain measures at either 
Gauss integration or nodal points. If desired, momenta can also be 
computed for each material. 


5757 Optimal L/sup infinity/ estimates for the finite element 
method on irregular meshes. Scott, R. Math. Comput.; 30: No. 136, 
681-698(Oct 1976). 

Uniform estimates for the error in the finite element method 
are derived for a model problem on a general triangular mesh in two 
dimensions. These are optimal if the degree of the piecewise polyno- 
mials is greater than one. Similar estimates of the error are also 
derived in L/sup p/. As an intermediate step, an L' estimate of the 
gradient of the error in the finite element approximation of the 
Green's function is proved that is optimal for all degrees. 


5758 Model of the behavior of solid objects during collision. 
Bayman, B.F. (Univ. of Minnesota, Minneapolis). Am. J. Phys.; 44: 
No. 7, 671-676(Jul 1976). 

When two hard solid objects collide, acoustic waves are 
generated at the point of impact. The deformation of the objects and 
their subsequent separation are associated with the propagation of 
these acoustic waves through the objects and their reflection from 
the surfaces. In this paper we follow the time development of these 
processes in detail for one-dimensional collisions involving Hooke’s 
law springs. We calculate the degree of inelasticity of the collision 
from the state of internal excitation of the springs after separation 
occurs. An attempt is made to generalize the conclusions obtained in 
this one-dimensional model to the qualitative description of the 
collision of hard spheres. 
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5759 Numerical solution of Helmholtz’s equation by the capaci- 
tance matrix method. Proskurowksi, W.; Widlund, O. Math. Comput.; 
30: No. 135, 433-468(Jul 1976). 

In recent years the usefulness of fast Laplace solvers has been 
extended to problems on arbitrary regions in the plane by the 
development of capacitance matrix methods. The solution of the 
Dirichlet and Neumann problems for Helmholtz’s equation is consid- 
ered. It is shown that, by an appropriate choice of the fast solver, the 
capacitance matrix can be generated quite inexpensively. An analogy 
between capacitance matrix methods and classical potential theory 
for the solution of Laplace’s equation is explored. This analogy 
suggests a modification of the method in the Dirichlet case. This 
new formulation leads to well-conditioned capacitance matrix equa- 
tions which can be solved quite efficiently by the conjugate-gradient 
method. A highly accurate solution can, therefore, be obtained at an 
expense which grows no faster than that for a fast Laplace solver on 
a rectangle when the mesh size is decreased. 2 figures, 8 tables. 


5760 Stability of solutions of mildly nonlinear elliptic problems. 
Steuerwalt, M. (Los Alamos Scientific Lab., NM). Indiana Univ. 
Math. J.; 25: No. 11, 1083-1103(1976). 

A solution u* of the second-order mildly nonlinear elliptic 
boundary-value problem Lu = F(u) in 2, B/sub sigma/u = phi on 
par.delta 2 is called classical if u* is an element of C(Q-bar)IC/sup 
sigma/(QUS)IC?(Q), where U and I stand for union and intersec- 
tion, S is the smooth part of the boundary, and sigma is 0 or 1 
according as B/sub sigma/ is a zeroth- or first-order derivative 
boundary operator. The existence and stability of these classical 
solutions are studied. 2 figures. (RWR) 


INFORMATION HANDLING 


5761 (DP-MS—77-84) Extensions to the Joshua GDMS to 
support environmental science and analysis data handling require- 
ments. Suich, J.E.; Honeck, H.C. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). 1977. Contract EY- 
76-C-09-0001. 11p. (CONF-771005—2). Dep. NTIS, PC A02/MF 
A0l. 

From Symposium on systems and decision sciences; Berkeley, 
California, USA (2 Oct 1977). 

For the past ten years, a generalized data management system 
(GDMS) called JOSHUA has been in use at the Savannah River 
Laboratory. Originally designed and implemented to support nuclear 
reactor physics and safety computational applications, the system is 
now also supporting environmental science modeling and impact 
assessment. Extensions to the original system are being developed to 
meet new data handling requirements, which include more general 
owner-member record relationships occurring in geographically en- 
coded data sets, unstructured (relational) inquiry capability, carto- 
graphic analysis and display, and offsite data exchange. This paper 
discusses the need for these capabilities, places them in perspective 
as generic scientific data management activities, and presents the 
planned context-free extensions to the basic JOSHUA GDMS. 


5762 (ORNL/CSD/TM—46) ADENTR: a program for inter- 
active data entry. Stanton, J.S. (Oak Ridge National Lab., Tenn. 
(USA)). Oct 1977. Contract W-7405-ENG-26. 26p. Dep. NTIS, PC 
A03/MF A01. 

The ADENTR program was designed for use as an interac- 
tive data input path to the Oak Ridge Computerized Hierarchical 
Information System (ORCHIS). The ADENTR program will 
prompt for entry of fields, check the response for correctness, 
replace a code with an expanded string, and permit input of non- 
prompted fields. The output of ADENTR is a sequence of ADSEP 
add card images. The card images are passed to the ADSEP file 
maintenance program for inclusion in the user’s ORCHIS data base. 
A companion program, MAKATH, maintains the authority files 
used by ADENTR and is also described in this report. These 
programs form part of the Oak Ridge Computerized Hierarchical 
Information System. 


5763 (ORNL/TM—5966) Data processing guide for the Envi- 
ronmental Sciences Division. Strand, R.H.; Olson, R.J.; Kumar, K.D.; 
Tharp, M.L.; Watts, J.A.; Griffith, N.A.; Anderson, R.M. (Oak 
Ridge National Lab., Tenn. (USA)). Aug 1977. Contract W-7405- 
ENG-26. 44p. (ESD— 1075). Dep. NTIS, PC A04/MF AO1. 

The data processing guide provides information on the avail- 
ability and use of computer facilities for Environmental Sciences 
Division (ESD) personnel. This guide addresses recent data process- 
ing developments in ESD, little-known capabilities for handling data 
and using programs, and illustrates the mechanics of these develop- 
ments and capabilities. Some of the specific developments are: stor- 
ing data or source code on tape or disk for insertion into a computer 
job stream, creating a DECSYSTEMIO file from punched paper 
tape, data storage and input using a computer terminal with cassette 
tapes, and generation of microfiche output. 
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5764 (TID—7000-R2) ERDA energy information data base sub- 
ject thesaurus. (Energy Research and Development Administration, 
Oak Ridge, Tenn. (USA). Technical Information Center). Jun 1977. 
700p. Dep. NTIS, PC A99/MF AO1. 

The technical staff of the ERDA Technical Information 
Center, during its subject indexing activities, develops and structures 
a vocabulary that allows consistent machine storage and retrieval of 
information necessary to the accomplishment of the ERDA mission. 
This thesaurus incorporates that structured vocabulary. Terms in the 
thesaurus are listed alphabetically; each alphabetic entry is accompa- 
nied by a “word block” containing all the terms associated with the 
entry. (RWR) 


5765 (UCID—17417) Data base management system (ADBMS) 
users guide, version 2.5. Birss, E.W. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Feb 1977. Contract W-7405- 
ENG-48. 136p. Dep. NTIS, PC A07/MF AO1. 

The data base management system described was designed 
from the specifications in the CODASYL Data Base Task Group 
report but with several important modifications. The basic design 
consideration of ADBMS was to produce a data base management 
system for a Problem Statement Analyzer developed by the ISDOS 
project at the University of Michigan. It has since been modified by 
the Data Translation Project at the University of Michigan for 
internal DBMS support for their Data Translator. Although devel- 
oped for internal use, it can be used independently as a data base 
management system. It is attractive because of its small memory 
requirements, its ability to use FORTRAN or COBOL as the host 
language, and its ability to define and use network structures. This 
manual documents the version of ADBMS which was received from 
the Defense Communication Agency as part of the Data Translation 
software which was developed under government contract. (RWR) 


5766 (UCID—17418) Data base management system (ADBMS) 
installation guide. Birss, E.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 17 Mar 1977. Contract W-7405-ENG- 
48. 32p. Dep. NTIS, PC A03/MF AOl. 

This manual provides rough guidelines to aid a programer in 
installing ADBMS at a computer installation. ADBMS is a set of 
subroutines which together form a nucleus of a CODASYL-based 
data base management system. The use of this system is explained in 
detail in "ADBMS Users Guide” by E.W. Berss, Lawrence Liver- 
more Laboratory, Feb. 1977. 


5767 (PB—266530-T/SL) Scientific and technical terminology. 
(Department of Commerce, Washington, D.C. (USA). Office of 
Product Standards). 1976. Translated from Gosudarstvennyi Komi- 
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tet Standartov Soveta Ministrov SSSR. (TT—75-59020). 33p. NTIS 
PC A03/MF AO. 

The articles contained in this translation cover Russian re- 
search on standardization in science and technology. This document 
was received pursuant to a joint U.S. - USSR program to exchange 
standards information. Topics of discussion include linguistics, sym- 
bols, thesauri formation, international systems, computer aids, and 
engineering. 


5768 (PB—266542-T/SL) Scientific principles of the standard- 
ization of terminology and other linguistic techniques and symbols. 
(Department of Commerce, Washington, D.C. (USA). Office of 
Product Standards). 1975. Translated from Gosudarstvennyi Komi- 
tet Standartov Soveta Ministrov SSSR. (TT—75-55071). 46p. NTIS 
PC A03/MF AO1. 

The articles contained in this translation cover Russian re- 
search on standardization in science and technology. This document 
was received pursuant to a joint U.S. - USSR program to exchange 
standards information. Topics of discussion include technical dictio- 
naries, terminology relating to forestry, pesticides, nuclear engineer- 
ing, machine shop operations, electric machinery, terms taken from 
foreign languages, and Polish linguistics. 


CIVILIAN DEFENSE 


5769 (AD-A—039499) Maximizing protection in new EOCS 
from nuclear blast and related effects: guidance provided by lecture 
and consultation. Technical report. Murphy, H.L.; Beck, J.E. (Stan- 
ford Research Inst., Menlo Park, Calif. (USA). Facilities and Hous- 
ing Research Dept.). Sep 1976. Contract DCPA01-76-C-0161. 165p. 
Research Inst., Menlo Park, CA. 

This project was devoted to providing consultation and lec- 
ture guidance on applications of combined nuclear effects slanting 
techniques to new basements (all Emergency Operating Centers-- 
EOCs). The bulk of the report consists of several appendices that 
publish additional slanting guidance, so arranged that it may be 
added to the previously published guidance. Two special lecture 
courses were given to familiarize DCPA Region Staff and RESG 
engineers--whose normal work is_ representing the U.S. 
Government's interests in the contract construction of EOCs--with 
combined nuclear effects slanting (design modifications) of such 
EOCs, especially for air blast resistance. Each course attendee was 
led through a hands-on, personal use of time-sharing computer, 
stored programs on blast slanting design of a R/C one-way slab and 
a wood beam. 
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Methodologies for countywide estimation of coal, gas, and organic 
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Abt Associates, Inc., Cambridge, Mass. (USA) 

Impact of the FEA/EPA fuel economy information program. (An 
evaluation of the FEA/EPA Gas Mileage Label and 1976 Gas 
Mileage Guide for New Car Buyers). Volume 1. Executive 
summary, 3:3954 (PB—266567) 
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040736) 

Air Force Geophysics Lab., Hanscom AFB, Mass. (USA) 
Midlatitude total electron content and slab thickness: a summary 
of seasonal, solar cycle, and magnetically disturbed behavior. 

Environmental research papers, 3:5436 (AD-A—040916) 
Air Force Inst. of Tech., Wright-Patterson AFB, Ohio (USA). School 
of Engineering 

A theoretical analysis of resonator modes in the presence of 
homogeneous media. Doctoral thesis, 3:4719 (AD-A—041855) 

Air Force Weapons Lab., Kirtland AFB, N.Mex. (USA) 

The response of optical isolators in a nuclear radiation 
environment. Final report, 3:5045 (AD-A—040700) 

Alabama Univ., Huntsville (USA), Center for Environmental and 

Energy Studies 

Solar heating and cooling technical data and systems analysis. 
Interim status report, Sep. 1975 — Aug. 1976, 3:2933 (N—76- 
33623) 

Alabama Uniy., Huntsville (USA). School of Science and Engineering 
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Alpha scintillation radon counting, 3:5145 (CONF-770581—1) 

Application of compound parabolic concentrators to solar 
photovoltaic conversion. Final report, 3:3003 (ANL—77-42) 

Breeding performance of carbide and nitride fuels in 2000 MWe 
LMFBRs: a preliminary report. Part I. Assumptions, constraints 
and methodology, 3:3393 (ANL-AFP—30) 

Breeding performance of carbide and nitride fuels in 2000 MWe 
LMFBRs. Part IV: impact of a pressure drop constraint on 
breeding performance and pin diameter optimization in 5000 
MWt LMFBRs using sodium bonded carbide fuels, 3:3394 
(ANL-AFP—31) 

Chemical Engineering Division fast-neutron dosimetry annual 
report, July 1975—June 1976, 3:5728 (ANL—76-104) 

Comparative study of associated species in vapors of alcohols and 
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770537—1) 

EBV ball-valve stem failure: synthane coal-gasification pilot plant: 
failure analysis report, 3:2047 (ANL/MSD/FE—77-4) 
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effects, and cost-benefit considerations, 3:5212 (ANL/ES—58) 
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(ANL-CT—77-34) 

Pressure induced strain transition in NiFe, 3:4485 (CONF- 
770706—27) 

Radiological and Environmental Research Division annual report. 
Fundamental molecular physics and chemistry, June 1975— 
September 1976, 3:5455 (ANL—76-88(Pt.1)) 
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use. Volume II. Proposed supplement to TB ENG 529. Interim 
report, 3:4113 (AD-A—040344) 
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FLASH6: a FORTRAN IV computer program for reactor plant 
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Some aspects of reactive and non-reactive silica in power station 
waters, 3:3555 (BARC—836) 





BICKERT, BROWNE, CODDINGTON AND ASSOCIATES, 


Bickert, Browne, Coddington and Associates, Inc., Denver, Colo. 
(USA) 


Boom Town Financing Study. Volume II. Estimates of public 
sector financial needs, six western Colorado communities, 
3:3950 (PB—263569) 

Bituminous Coal Research, Inc., Monroeville, Pa. (USA) 

Gas generator research and development: TRI-GAS process. 
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Technical report. Final report, 3:2861 (N—77-19966) 

British Standards Institution, Hemel Hempstead (UK). Technical 

Help to Exporters 

World electricity supplies. A survey of supply voltages 
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Energy use in Japan and the United States, 3:4059 (BNL—23101) 

Heat transfer models for fusion blanket first walls, 3:5717 (BNL— 
22826) 

Interaction of K* mesons with nuclei, 3:5513 (ORO—5126-20) 

Magnetic excitations in an amorphous ferromagnet, 3:4374 
(BNL—23003) 

Some rate and modeling studies on the use of iron—titanium 
hydride as an energy storage medium for electric utility 
companies, 3:2745 (BNL—50667) 


ERA Vol. 3, No. 2 


Bundesanstalt fuer Geowissenschaften und Rohstoffe, Hannover 

(Germany, F.R.) 

Hard coal, its availability and importance in the world, 3:2170 
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between prompt solar particle events, 3:5393 (N—77-14978) 
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Progress report, 3:5269 (PB—267211) 
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geologic setting of the thermal and mineral waters of the 
Blackfoot Reservoir area, Caribou County, Idaho, 3:3091 (NP— 
22003/6) 

Geothermal investigations in Idaho. Part 8. Heat flow study of the 
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(COO—2383-0040) 

Illinois Univy., Urbana (USA). Fusion Studies Lab. 

CTR plasma engineering studies. Progress report, October 1, 
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Improved lower limits on neutral fermion masses, 3:5502 (COO— 
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Scalar quantum chromodynamics in two dimensions and parton 
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Uncertainties associated with future atmospheric CO: levels, 
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Metalurgia Nuclear 
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Interim report, 3:4614 (AD-A—039362) 
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Inter-American Nuclear Energy Commission, Washington, D.C. 

Tenth session of the Interamerican Nuclear Energy Commission. 
Final report, 3:5738 (ERDA-tr—309) 
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Conceptual studies of toroidal field magnets for the tokamak 
(fusion) experimental power reactor. Final report, 3:5690 
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International Atomic Energy Agency, Vienna (Austria) 

Demonstration of an instrumental technique in the measurement of 
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International Gas Union, London, England (UK) 
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Iowa State Univ. of Science and Technology, Ames (USA) 
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3:4570 
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Japan Atomic Energy Research Inst., Tokyo 

User's guide for FREG-3: a computer program to analyze pellet- 
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executive summary, 3:2800 (N—77-14586) 
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May 1, 1976—July 31, 1977, 3:5528 (COO—3274-21) 

Johns Hopkins Uniy., Baltimore, Md. (USA). Dept. of Chemistry 
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Johns Hopkins Univ., Baltimore, Md. (USA). Dept. of Physics 

Study of spontaneously broken conformal symmetry in curved 
space-times, 3:5516 (COO—3285-33) 

JRB Associates, Inc., McLean, Va. (USA) 

Technological feasibility assessment and inflationary impact 
statement of the proposed standard for sulfur dioxide. Final 
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CICLON: A neutronic fuel management program for PWR’s 
consecutive cycles, 3:3514 (JEN—336) 

Development and application of methods and computer codes of 
fuel management and nuclear design of reload cycles in PWR, 
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Kansas State Univ., Manhattan (USA). Dept. of Chemistry 
Experimental investigation of the chemistry of excited states of 
rare gases. Progress report, October 15, 1976—July 1, 1977, 

3:4726 (COO—2807-8) 
Kansas State Univ., Manhattan (USA). Dept. of Physics 
Atomic physics with highly ionized ions. Progress report, August 
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Investigation of the three-dimensional thermoelastic deformation 
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working conditions, 3:3409 (K FK—1874) 
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Ausbreitungs- und Transportvorgaenge in Stroemungen 
Constructional design of cooling water discharge structures on 
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(SFB—80/T/73) 

Keller and Gannon, San Francisco, Calif. (USA) 

Energy conservation and analysis and evaluation, 3:4165 (N—77- 
19582 
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Metropolitan Spokane Region water resources study. Technical 
report, 3:5219 (AD-A—036587) 

Metropolitan Spokane Region water resources study. Appendix 
D. Wastewater generation and treatment, 3:5191 (AD-A— 
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Kennedy Van Saun Corp., Danville, Pa. (USA) 
Developing/modifying coal grinding procedures and equipment 

to produce predictable size distributions during coal 
preparation. Quarterly progress report, January—March 1977, 
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Kentucky Univ., Lexington (USA). Inst. for Mining and Minerals 
Research 
Production of ammonia using coal as a source of hydrogen. 
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Kentucky Univ., Lexington (USA). Medical Center 

An evaluation of physician assistants in diagnostic radiology. 
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Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.) 

Long range tests with the Autosampler AS-1 for automated 
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furnace, 3:4531 (JUEL—1360) 

Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Zentralabteilung Strahlenschutz 
Dose factors to calculate the radiation exposure due to radioactive 

waste air from nuclear facilities, 3:3644 (Juel—1381) 

Kernforschungszentrum Karlsruhe (Germany, F.R.). Abt. 
Dekontaminationsbetriebe 
Incineration plant for radioactive waste at the Nuclear Research 

Center Karlsruhe, 3:2623 (K FK—2418) 

Kernforschungszentrum Karlsruhe (Germany, F.R.). Abt. 
Reaktorbetrieb und Technik 
Theoretical and experimental investigations on gas flow in LWR 

fuel rods during loss-of-coolant accidents, 3:3805 (K FK—2411) 

Kernforschungszentrum Karlsruhe (Germany, F.R.). Abt. zur 
Behandlung Radioaktiver Abfaelle 
Disposal of radioactive wastes. Annual report 1975, 3:2652 (GSF- 

T—60) 

Incineration plant for radioactive waste at the Nuclear Research 
Center Karlsruhe, 3:2623 (KFK—2418) 

Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 
Angewandte Systemanalyse 
Pu-recycling in light water reactors: calculation of fuel burn-up 

data for the design of reprocessing plants as well as the 
influence on the demand of uranium, 3:3286 (KFK—2417) 

Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 
Kernverfahrenstechnik 
Calculation of uranium isotope separation in the separation nozzle 

for small mole fractions of UF¢ in the auxiliary gas, 3:2546 
(KFK—2351) 

Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 
Neutronenphysik und Reaktortechnik 
Heat transfer from rough surfaces, 3:3532 (KFK—2397) 
KEDAK Program Compendium. Part III. KEDAK data 

retrieval, 3:3404 (EURFNR— 1442) 

MIGROS-3: a code for the generation of group constants for 
reactor calculations from neutron nuclear data in KEDAK 
format, 3:3530 (EURFNR—1443) 

Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 
Reaktorbauelemente 
Experimental investigations into coolant cross mixing in multirod- 

bundles with grid-type spacers in turbulently flowing sodium, 
3:3410 (KFK—2360) 

Heater rods for simulation of fuel pins in liquid-metal-boiling 
experiments. Pt. 1, 3:3411 (KFK—2368) 

MIPLO: a program for plotting temperature profiles within 
hexagonally arranged rod clusters in combination with 
MISTRAL-II, 3:3412 (KFK—2393) 
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Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 
Reaktorentwicklung 
Investigation of the three-dimensional thermoelastic deformation 
of the core structure of a fast breeder reactor under stationary 
working conditions, 3:3409 (K FK—1874) 
Transient potential flow in complex geometry with application to 
PWR blowdown flows, 3:3788 (KFK—2324) 
Kernforschungszentrum Karlsruhe (Germany, F.R.). Projekt Nukleare 
Sicherheit 
Theoretical and experimental investigations on gas flow in LWR 
fuel rods during loss-of-coolant accidents, 3:3805 (KFK—2411) 
Transient potential flow in complex geometry with application to 
PWR blowdown flows, 3:3788 (KFK—2324) 
—— Karlsruhe (Germany, F.R.). Projekt Schneller 
rueter 


Experimental investigations into coolant cross mixing in multirod- 
bundles with grid-type spacers in turbulently flowing sodium, 
3:3410 (KFK—2360) 

Heat transfer from rough surfaces, 3:3532 (KFK—2397) 

Heater rods for simulation of fuel pins in liquid-metal-boiling 
experiments. Pt. 1, 3:3411 (KFK—2368) 

Investigation of the three-dimensional thermoelastic deformation 
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MIPLO: a program for plotting temperature profiles within 
hexagonally arranged rod clusters in combination with 
MISTRAL-II, 3:3412 (KFK—2393) 
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(KFK—1276/3) 

Kernforschungszentrum Karlsruhe (Germany, F.R.). Projekt 

Wiederaufarbeitung und Abfallbehandlung 

Pu-recycling in light water reactors: calculation of fuel burn-up 
data for the design of reprocessing plants as well as the 
influence on the demand of uranium, 3:3286 (KFK—2417) 

Kraftwerk Union A.G., Erlangen (Germany, F.R.) 

Addendum to the operation and maintenance manual, 3:3229 
(AED-Conf—76-660-031) 

Operation and maintenance manual, 3:3230 (AED-Conf—76-660- 
064 
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Kraftwerk Union A.G., Offenbach (Germany, F.R.) 
Fundamentals of boiling water reactor systems, 3:5270 (AED- 
Conf—76-660-043) 
KVB Engineering, Inc., Tustin, Calif. (USA) 
Modeling the gas-phase kinetics of fuel-nitrogen reactions. Final 
report, 3:4617 (EPRI-FP—173) 
Kyushu Electric Power Co., Inc., Fukuoka (Japan) 
Geothermal generation and construction of Otake geothermal 
power plant, 3:3116 (NP—22383) 
Otake Geothermal Power Generation Plant, 3:3115 (NP—22382) 
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Levine and McCann, Los Angeles, Calif. (USA) 

Total integrated energy system (TIES) feasibility analysis for the 
downtown redevelopment project, Pasadena, California, 3:4166 
(SAN/1151—1) 

Lewis and Clark Coll., Portland, Oreg. (USA) 

Northwest Energy Policy Project. Institutional constraints and 
opportunities study module V, Report on tasks 4, 5, 6, and 7. 
Final report, 3:4020 (NP—22397) 

Little (Arthur D.), Inc., Cambridge, Mass. (USA) 

Destroying chemical wastes in commercial-scale incinerators. 
Final report, 3:4221 (PB—267987) 

Energy and economic impact assessment of HUD’s Minimum 
Property Standards, 3:4141 (PB—266236) 

Evaluation of stationary source particulate measurement methods. 
Volume II. Oil-fired steam generators. Interim report October 
1973—February 1976, 3:5129 (PB—269081) 

Study of energy: saving options for refrigerators and water 
heaters. Volume I. Refrigerators, 3:4115 (PB—269153) 

Study of energy-saving options for refrigerators and water 
heaters. Volume II. Water heaters, 3:4116 (PB—269154) 

System definition study. Phase 1 of individual load center solar 
heating and cooling residential project, 3:2931 (EPRI-ER—467- 
SY) 
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Lockheed Electronics Co., Houston, Tex. (USA). Systems and 

Services Div. 

Program documentation for elapsed time to oxygen and hydrogen 
caution and warning system for Captive/Active 1 and 3 flights, 
3:2753 (N—77-23187) 

Lockheed Missiles and Space Co., Palo Alto, Calif. (USA) 

Analysis of high resolution satellite data for cosmic gamma ray 
bursts. Final report, 3:5404 (N—76-34111) 

Lockheed Missiles and Space Co., Palo Alto, Calif. (USA). Lockheed 

Palo Alto Research Lab. 

Development of microwave plasma detoxification process for 
hazardous wastes. Phase I. Final report, 3:5127 (PB—268526) 

Los Alamos Scientific Lab., N. Mex. (USA) 

Analytical chemistry needs for nuclear safeguards in nuclear fuel 
reprocessing, 3:2686 (LA-UR—77-2067) 

Computer assisted cost estimating at Los Alamos Scientific 
Laboratory, 3:4661 (LA-UR—77-2070) 

Computer Science and Services Division CCF five-year plan, 
3:5745 (LA—6921-MS) 

Computer-generated maps of lunar composition from gamma ray 
data, 3:5430 (LA-UR—77-1487) 

Computerized plutonium laboratory-stack monitoring system, 
3:5147 (LA-UR—77-1791) 

DATA-ENTRY-3: some observations and pragmatics of a 
structured design, 3:5742 (LA—6836) 

Environmental pollution by trace elements in coal preparation 
wastes, 3:2165 (LA-UR—77-1850) 

Evaluation of EPA method 5 probe deposition and filter media 
efficiency. Progress report, September 1975—June 1977, 3:4688 
(LA—6899-PR) 

Experience with the helium afterglow impurities monitor at the 
Ft. St. Vrain Nuclear Power Station, 3:3345 (LA-UR—77-1977) 

Fast liner proposal, 3:5675 (LA—6707-P) 

Flow microfluorometric and spectrophotofluorometric analysis of 
DNA staining in mammalian cells, 3:5248 (LA-UR—77-677) 

Gas stimulation studies at LASL, 3:2475 (LA-UR—77-1937) 

General purpose heat source project, space nuclear safety 
program, and radioisotopic terrestrial safety program. Progress 
report, June 1977, 3:2720 (LA—6916-PR) 

General-purpose heat source project, space nuclear safety 
program, and radioisotopic terrestrial safety program. Progress 
report, July 1977, 3:2721 (LA—6932-PR) 

General-Purpose Heat Source project, space nuclear safety 
program, and radioisotopic terrestrial safety program, August 
1977, 3:2722 (LA—6977-PR) 

Geothermal reservoir categorization and stimulation study, 3:3125 
(LA—6889-MS) 

Hydrodynamical calculations of heavy-ion collisions, 3:5540 (LA- 
UR—77-1965) 

Imploding-liner reactor nucleonic studies: the LINUS blanket, 
3:5679 (LA—6948-MS) 

LASL panel on tactical nuclear warfare. Report of the fifth 
meeting (short title: TAC-5), April 5—6, 1977, 3:5091 (LA— 
6908-MS) 

Life-cycle mutants of Chinese hamster cells. Progress report, 
December 1, 1976—June 30, 1977, 3:5253 (LA—6944-PR) 

Mass loss and cepheid pulsation, 3:5399 (LA-UR—77-1922) 

Measurement of special nuclear material concentrations in solution 
by absorption edge densitometry, 3:2687 (LA-UR—77-2235) 

Neutron cross section programs in the energy region from 1 to 24 
MeV at the LASL Van de Graaff Facilities, 3:5530 (LA-UR— 
1028) 

Nonstandard analysis: an introduction based on lectures by G. C. 
Rota at Los Alamos Scientific Laboratory, June 1975, 3:5743 
(LA—6872-MS) 

Physics of low energy pion production, 3:5509 (LA-UR—77-1766) 

Planning, drilling, logging, and testing of energy extraction hole 
EE-1, Phases I and II, 3:3119 (LA—6906-MS) 

Purely set theoretic foundation for measure theory with an 
application to hierarchical inference, 3:5744 (LA—6892-MS) 

Radiation monitoring by minicomputer, 3:5017 (LA-UR—77-1907) 

Radioactivity in the underground environment of the Cambric 
nuclear explosion at the Nevada Test Site, 3:5178 (LA—6877- 
MS) 

Scaling laws for HTGR core block seismic response, 3:3806 (LA- 
UR—77-2010) 

Self-consistent field model for condensed matter, 3:4332 (LA- 
UR—77-1595) 

Solving the strong-shock algorithm for explosive yield and spatial 
origin, 3:5084 (LA—6786) 
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Some recent results on jz“ transfer in systems with bound 
hydrogen, 3:5468 (LA-UR—77-1266) 

Sub-picosecond proximity-focused visible streak camera 
evaluation and application, 3:5632 (LA-UR—77-1872) 

Survey of computer processing of chest radiographs, 3:5265 (LA- 
UR—77-1917) 

Thermal x-rays and deuterium production in stellar flares, 3:5398 
(LA-UR—77-1056) 

Thermochemical production of hydrogen from water, 3:2733 (LA- 
UR—77-1337) 

Three-dimensional dynamics of protostellar evolution, 3:5397 
(LA—6841-T) 

Zero and low coefficient of thermal expansion polycrystalline 
oxides, 3:4463 (LA—6918-MS) 

Loughborough Uniy. of Technology (UK). Dept. of Mathematics 

The collision of plane waves in general relativity, 3:5613 (N—76- 
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Louisville Univ., Ky. (USA) 

Production of ammonia using coal as a source of hydrogen. 

Annual report, 3:2029 (PB—259388) 


Maine Dept. of Transportation, Bangor (USA). Materials and 

Research Div. 

Energy use and other comparisons between diesel and gasoline 
trucks. Final report October 1975—June 1976, 3:4270 (PB— 
266656) 

Manchester Coll. of Science and Technology (UK). Dept. of Physics 

Propagation of high power pulses of 10.6 micrometers radiation 
from a CO? TEA laser of novel design through clouds produced 
by adiabatic expansion in the laboratory. Final technical report 
Feb—Jul 1976, 3:4703 (AD-A—031984) 

Mannesmann-Forschungsinstitut G.m.b.H., Duisburg (Germany, F.R.) 

PGr4: high temperature corrosion and carburization. Corrosion 
research with a view to practice, 3:4407 (AED-CONF—77-037- 
001 

MARC aii Research Corp., Providence, R.I. (USA) 

Finite element techniques for postulated flaws in shell structures, 
3:4664 (EPRI-SR—22) 

Martin Marietta Labs., Baltimore, Md. (USA) 

Development of ‘cemented alloy carbides’ for hard rock boring. 
Final report 1 Oct 1974—31 Dec 1976, 3:4448 (PB—266665) 

Maryland Univ., College Park (USA) 

Investigation of universal plasma instabilities. Final report, 3:5660 
(ORO—31) 

Maryland Uniy., College Park (USA). Dept. of Chemical Engineering 

Galvanomagnetic properties of graphite in the temperature range 
4-300 K and pressure range 0-10,000 bars. Final report, 
February 1, 1968—December 31, 1974, 3:4498 (ORO—3782-10) 

Maryland Uniy., College Park (USA). Dept. of Physics 

Interaction of K* mesons with nuclei, 3:5513 (ORO—5126-20) 

Maryland Univ., College Park (USA). Dept. of Physics and 

Astronomy 

Pion—nucleon o-commutator, 3:5511 (QRO—5126-16) 

Poynting’s theorem and electrons with spin, 3:5505 (ORO—5126- 
24) 

Maryland Univ., College Park (USA). Inst. for Physical Science and 

Technology 

Suprathermal electrons and peak magnetic fields in laser target- 
plasmas. Memorandum report, 3:5719 (AD-A—040798) 

Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA) 

Adhesive torsional creep/failure study, 3:4666 (MHSMP—76- 
48(Rev.1)) 

Alternate HNS I synthesis routes. Period covered: July— 
September 1976, 3:5073 (MHSMP—76-46G) 

Determination of bis(2,2-dinitropropyl) acetal/formal in PBX 
9501, 3:5075 (MHSMP—77-42) 

Disposal of waste or excess high explosives. Final report, 3:5074 
(MHSMP—76-51) 

— General Hospital, Boston (USA). John Collins Warren 


Protein synthesis and its regulation: a background study related to 
the biological effects of radiation. Progress report, July 1, 
1976—August 31, 1977, 3:5288 (COO—2403-10) 





MASSACHUSETTS GENERAL HOSPITAL, BOSTON 


— usetts General Hospital, Boston (USA). Radiology Research 

Molecular events basic to cellular radiation response. Progress 
report, July 1, 1976—September 30, 1977, 3:5292 (COO—3335- 
25 

—.. Te Inst. of Tech., Cambridge (USA) 

Computer-aided industrial process design. Third quarterly 
progress report, December 1, 1976—February 28, 1977, 3:2085 
(FE—2295-T-2) 

Luminescence process, refractory stabilities, and new novel 
electronic states: scanning chemical reactions and novel 
products for laser induced isotope separation. Progress report, 
December 1, 1975—July 15, 1976, 3:4576 (COO—2569-3) 

Magnetic excitations in an amorphous ferromagnet, 3:4374 
(BNL—23003) 

Tool wear sensors. Final report, 3:2717 (PB—258747) 

Massachusetts Inst. of Tech., Cambridge (USA). Aeroelastic and 

Structure Research Lab. 

Finite element nonlinear transient response analysis of simple 2-d 
structures subjected to impulse or impact loads. Final report, 
July 1974—June 1976, 3:3818 (PB—263864) 

Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Chemistry 

Chemiluminescence from Al+ Os: perturbations, populations, and 
vibrational analysis for the AIO A?7—X?* transition, 3:5464 
(COO—2569-4) 

Laser revolution in energy-related chemistry, 3:4595 (NP—22293) 

Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Nuclear 

Engineering 

Annual progress report FY 1977, 3:3528 (COO—2262-13) 

Massachusetts Inst. of Tech., Cambridge (USA). Energy Lab. 

Waste heat management in the electric power industry: issues of 
energy conservation and station operation under environmental 
constraints. Progress report, September 1, 1976—November 30, 
1977, 3:3196 (COO—41 14-1) 

Massachusetts Inst. of Tech., Cambridge (USA). Francis Bitter 

National Magnet Lab. 

Magnetic fields produced by steady currents in human and animal 
bodies. Semi-annual progress report 1 Jan—31 Jun 73, 3:5267 
(PB—267132) 

—e Inst. of Tech., Cambridge (USA). Sea Grant Project 
ice 

Bringing the oceans into America’s future. A report on the 
Massachusetts Institute of Technology Sea Grant Program. 
Annual report, 1 July 1975—30 Jun 1976, 3:3979 (PB—264262) 

Massachusetts Inst. of Tech., Oak Ridge, Tenn. (USA). School of 

Chemical Engineering Practice 

Environmental effects of the secondary discharges from fly ash 
ponds, 3:5199 (ORNL/MIT—200) 

Mathematica, Inc., Philadelphia, Pa. (USA). Mathtech Div. 

Illinois energy conservation feasibility report. Final report, 3:4107 
(PB—259390) 

Max-Planck-Institut fuer Plasmaphysik, Garching;Muenchen 

(Germany, F.R.) 

Stability of force-free fields, 3:5688 (IPP—6/151) 

McDonnell Douglas Astronautics Co., St. Louis, Mo. (USA) 

Developing maintainability in controlled thermonuclear reactors. 
Progress report, April 1, 1977—May 31, 1977, 3:5731 (COO— 
4184-2) 

McDonnell Douglas Astronautics Co., Titusville, Fla. (USA) 

Fluidic hydrogen detector production prototype development. 

Final report, Nov. 1974 — Apr. 1976, 3:2750 (N—76-33475) 
McDonnell Douglas Electronics Co., St. Charles, Mo. (USA) 

Computer aided analysis of cross-pit conveyor systems. Open file 

report (final), 3:2204 (PB—267778) 
Messerschmitt-Boelkow-Blohm G.m.b.H., Muenchen (Germany, F.R.) 

Comparative systems study of magnetically suspended flywheels. 
Final report, 3:3902 (N—77-23166) 

Miami Univ., Coral Gables, Fla. (USA). Center for Advanced 

International Studies 

Soviet civil defense shelter program. Final report, 3:4680 (AD- 
A—039526) 

Miami Univ., Fla. (USA). Rosenstiel School of Marine and 

Atmospheric Sciences 

Classification of oils by the application of pattern recognition 
techniques to infrared spectra. Final report, 3:2422 (AD-A— 
039387) 

Miami Univ., Key Biscayne, Fla. (USA). Dept. of Microbiology 

Ecological study of the effects of power plants on benthic 
macroplant microcosms in subtropical and tropical estuaries. 
Progress report, 1976—1977, 3:5206 (TID—27767) 
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Michigan State Univ., East Lansing (USA). Inst. of Water Research 

Chloride and nitrogen concentrations along the west shore of 
Lake Erie. Thermal discharge series interim report, May 1970— 
June 1975, 3:5200 (PB—263557) 

Michigan Technological Univ., Houghton (USA). Dept. of 

Metallurgical Engineering 

Equilibrium silicide in beta Ti—V alloys containing Si. Technical 
report, 3:4330 (AD-A—040957) 

Michigan Univ., Ann Arbor (USA) 

Intense CO: laser interactions with a dense helium Z-pinch 
plasma, 3:5672 

Stimulated Brillouin scattering in magnetized plasmas, 3:5671 

Michigan Univ., Ann Arbor (USA). Great Lakes Research Div. 

Atmospheric inputs of phosphorus to southern Lake Huron, 
April—October 1975. Final report, 3:5205 (PB—267943) 

Nutrient enrichment and eutrophication of Lake Michigan. 
Progress report, November 1, 1971—September 30, 1977, 3:5196 
(COO—2003-27) 

Michigan Univ., Ann Arbor (USA). Radiation Lab. 

TV and FM interference by windmills. Final report, 1 January 

1976—21 December 1976, 3:3140 (COO/2846—76/1) 
Midwest Research Inst., Kansas City, Mo. (USA) 

Comprehensive investigation and report on helium uses. Final 

report, 31 January 1977, 3:3973 (PB—263515) 
Minnesota Mining and Mfg. Co., St. Paul (USA) 

Thermoelectric materials evaluation program. Monthly top 

summary report No. 96, 3:4495 (MMM—2331-0423) 
Minnesota Univ., Minneapolis (USA) 

Daily and seasonal activity patterns in the eastern gray squirrel, 
3:5226 (TID—27759) 

Energy conservation by subsurface construction: heat transfer 
studies in a large underground building. First annual report, 
3:4164 (PB—266595) 

Minnesota Univ., Minneapolis (USA). Dept. of Civili and Mineral 

Engineering 

New memory device structures. Interim technical report No. 2, 
3:5047 (AD-A—042049) 

Minnesota Univ., Minneapolis (USA). Dept. of Mechanical 

Engineering 

Electrical aerosol analyzer: history, principle, and data reduction, 
3:5103 (COO— 1248-51) 

Minnesota Univ., Minneapolis (USA). Tate Lab. of Physics 

Research of magnetospheric physics phenomena using sounding 
rockets. Semiannual status report, 1 Jul 1976—31 Dec 1976, 
3:5447 (N—77-23649) 

Minnesota Univ., Morris (USA). Div. of Science and Mathematics 

The effect of automotive fuel conservation measures on air 
pollution. Final report, 3:3966 (PB—259908) 

Mississippi State Univ., Mississippi State (USA). Engineering 

Industrial Research Station 

A study of the charge and current induced on an aircraft in an 
EMP simulator facility. part i. the formulation. part ii. the 
singularity expansion method. Part III. The numerical results. 
Final report, 3:5041 (AD-A—039507) 

Missouri Univ., Columbia (USA). Dept. of Chemistry 

Interactions of cupric ion with humic acid. Master's thesis, 3:2119 
(PB—266338) 

Missouri Univ., Columbia (USA). School of Forestry, Fisheries and 

Wildlife 

Aspects of reservoir-power station interactions: some effects of 
heat on physico-chemistry, ‘aufwuchs’ ecology, and plankton 
metabolism. Doctoral thesis, 3:5348 (PB—266326) 

Cage culture of channel catfish in a heated effluent from a power 
plant, Thomas Hill Reservoir. Doctoral thesis, 3:3197 (PB— 
266327) 

Missouri Univ., Rolla (USA). Rock Mechanics and Explosives 

Research Center 

An investigation of the interaction of rock and types of rock bolts 
for selected loading conditions. Annual report No. 2, 3:2201 
(PB—267672) 

An investigation of the interaction of rock and types of rock bolts 
for selected loading conditions. Annual report No. 1, 3:2202 
(PB—267673) 

Mitre Corp., McLean, Va. (USA). METREK Div. 

Analysis of energy projections for infrastructure development 
requirements. Final report, 3:3953 (PB—266419) 

EPA and ERDA high-temperature/high-pressure particulate 
control programs. Final report, 3:3203 (PB—266231) 

Infrastructure and highway support needs of regions affected by 
energy activities. Final report, 3:3952 (PB—266352) 

Procedures manual for environmental assessment of fluidized-bed 
combustion processes. Final report, 3:2287 (PB—266564) 
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Mitsubishi Metal Corp., Tokyo (Japan) 
Geothermal power generation plant: 13 MW Otake Geothermal 
Plant, 3:3117 (NP—22385) 
Monsanto Research Corp., Dayton, Ohio (USA) 
Alternatives to chlorination for control of condenser tube bio- 
fouling. Final report, 3:3160 (PB—266269) 
Design of minimum-weight diffusion batteries. Final report 
September 1973—September 1974, 3:5055 (PB—266217) 
Disposal study (tires and other polymeric materials). Final report, 
3:4226 (AD-A—039453) 
——- State Univ., Bozeman (USA). Water Resources Research 
iter 


Issues and opinions on the social effects of water allocation for 
coal development in the Yellowstone River drainage. 
Completion report, 3:2196 (PB—263484) 

Mound Lab., Miamisburg, Ohio (USA) 

Decontamination of HEPA filters: April—June 1977, 3:2624 
(MLM—2445) 

MPR Associates, Inc., Washington, D.C. (USA) 

Some aspects of interpreting two-phase flow measurements in 
instrumented piping spool pieces, 3:4746 (PB—268332) 


Nagoya Univ. (Japan). Inst. of Plasma Physics 

Electron-flux limitation due to ion acoustic instability, 3:5721 (N— 
77-14860) 

Electrostatic ion confinement in a magnetic mirror field, 3:5621 
(N—77-14876) 

Ion beam—plasma interaction at right angles to the external 
magnetic field, 3:5659 (N—77-14877) 

Observation of electrostatic envelope solitons in a plasma, 3:5667 
(N—77-14878) 

Stochastic acceleration by an electrostatic wave near ion 
cyclotron harmonics, 3:5666 (N—77-14863) 

National Academy of Public Administration, Washington, D.C. 
(USA). Panel on Institutional Aspects of the Energy Centers 
Concept 
Institutional aspects of the energy centers concept, 3:3485 

(ANE—3086-1) 

National Aeronautics and Space Administration, Cleveland, Ohio 
(USA). Lewis Research Center 
A directionally solidified iron—chromium aluminum—tantalum 

carbide eutectic alloy, 3:4459 (N—77-19208) 

A heavy ion beam probe system for investigation of a modified 
Penning discharge, 3:5633 (N—77-19868) 

Diminiode thermionic conversion with 111-iridium electrodes, 
3:4094 (N—76-33991) 

Effect of angleplying and matrix enhancement on impact-resistant 
boron/aluminum composites, 3:4477 (N—76-33293) 

Electrochemical behavior of 0.2 to 3 molar ferrous chloride— 
ferric chloride mixtures on edge-on pyrolytic graphite rotated 
disk electrodes, 3:4106 (ERDA/NASA/5022—77/2) 

Emissions and total energy consumption of a multicylinder piston 
engine running on gasoline and a hydrogen-gasoline mixture, 
3:4169 (N—77-23114) 

Mass study for modular approaches to a solar electric propulsion 
module, 3:2858 (N—77-19158) 

Nasa quiet clean general aviation turbofan (QCGAT) program 
status, 3:4181 (N—77-23109) 

New separators for nickel—zinc batteries, 3:3936 (N—77-14585) 

Oxidation and corrosion behavior of modified-composition, low- 
chromium 304 stainless steel alloys, 3:4413 (N—77-23241) 

PDP-15 to Industrial-14 interface at the Lewis Research Center's 
cyclotron, 3:4879 (N—77-19775) 

Photovoltaic system test facility electromagnetic interference 
measurements, 3:2853 (ERDA/NASA/1022—77/11) 

Real-time and accelerated outdoor endurance testing of solar cells, 
3:2855 (ERDA/NASA/1022—77/17) 

Steady-state heat transfer in transversely heated porous media 
with application to focused solar energy collectors, 3:3009 (N— 
76-33440) 

Synchronization of the ERDA-NASA 100 kW wind turbine 
generator with large utility networks, 3:3149 (N—77-19580) 

Terrestrial photovoltaic measurement procedures, 3:2854 
(ERDA/NASA/1022—77/16) 
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Test facility for solar-cell reference conditions. Technical report 
1—2, 3:2852 (ERDA/NASA/1022—76/1) 

Transverse tensile and stress rupture properties of gamma/gamma 
prime-delta directionally solidified eutectic, 3:4352 (N—76- 
33314) 

Volatilization of oxides during oxidation of some superalloys at 
1200 C, 3:4412 (N—77-23238) 

National Aeronautics and Space Administration, Greenbelt, Md. 

(USA). Goddard Space Flight Center 

A1540-53, an eclipsing x-ray binary pulsator, 3:5410 (N—77- 
24025) 

A complementary MOS process, 3:5049 (N—77-19322) 

Absolute rate of the reaction of Cl(p-2) with molecular hydrogen 
from 200-500°K, 3:4557 (N—77-14825) 

Hercules X-1: spectral variability of an x-ray pulsar in a stellar 
binary system, 3:5405 (N—77-14962) 

No new limit on the size distribution of gamma-ray bursts, 3:5403 
(N—76-34110) 

Observations of galactic cosmic ray energy spectra between 1 and 
9 AU, 3:5394 (N—77-19986) 

Prediction and measurement results of radiation damage to CMOS 
devices on board spacecraft, 3:5048 (N—77-19162) 

Search for gamma-ray bursts with coincident balloon flights, 
3:5406 (N—77-14977) 

Spectral characteristics of 3U1915-05, a burst source candidate, 
3:5411 (N—77-24026) 

Studies on solar hard x-rays and gamma-rays: Compton 
backscatter, anisotropy, polarization, and evidence for two 
phases of acceleration, 3:5421 (N—77-24048) 

Terrestrial kilometric radiation: 3-average spectral properties, 
3:5431 (N—77-14651) 

Total Born approximation cross sections for single electron loss by 
atoms and ions colliding with atoms, 3:5479 (N—77-19843) 
X-ray spectra of Hercules X-1. 2. Intrinsic beam, 3:5408 (N—77- 

19963) 

X-ray spectra of Hercules X-1. 1. Iron line fluorescence from a 
subrelativistic shell, 3:5407 (N—77-19962) 

National Aeronautics and Space Administration, Huntsville, Ala. 

(USA). George C. Marshall Space Flight Center 

A status of progress for the laser isotope separation (lis) process, 
3:2558 (N—76-33496) 

Contribution of interstellar particles to the interplanetary dust 
complex, 3:5432 (N—77-24038) 

User's guide to the data obtained by the Skylab/ATM NASA- 
Marshall Space Flight Center/The Aerospace Corporation S- 
056 x-ray experiment, 3:5420 (N—77-19977) 

National Aeronautics and Space Administration, Langley Station, Va. 

(USA). Langley Research Center 

Diffusion analysis for two-phase metal-matrix composite, 3:4333 
(N—77-14207) 

NASA technology utilization house technical support package, 
3:4135 (N—77-24011) 

Results from the National Aeronautics and Space Administration 
remote sensing experiments in the New York bight, 7-17 April 
1975, 3:5217 (N—77-23573) 

National Aeronautics and Space Administration, Moffett Field, Calif. 

(USA). Ames Research Center 

Band structure of W and Mo by empirical pseudopotential 
method, 3:4377 (N—77-19902) 

eye Aeronautics and Space Administration, Pasadena, Calif. 

( 

Charge transfer reaction laser with preionization means, 3:4727 
(N—77-19418) 

Dual membrane, hollow fiber fuel cell, 3:4099 (N—77-19581) 

Non-tracking solar energy collector system, 3:3010 (N—77-19579) 

ae ore Aeronautics and Space Administration, Washington, D.C. 

( 

Fy 1978 Aeronautics and Space Technology Program summary. 
Statement before the Committee on Commerce, Science, and 
Transportation, United States Senate, 3:4182 (N—77-24010) 

National Bureau of Standards, Boulder, Colo. (USA). Inst. for Basic 

Standards 

Superconducting devices and materials. A literature survey issued 
quarterly, April—June 1977. Issue No. 77-02, 3:4684 (NP— 
22371) 

National Bureau of Standards, Washington, D.C. (USA) 

Comparison of computer-predicted and observed energy uses in a 
multi-family high-rise apartment building. Final report, 3:4143 
(PB—267829) 
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DEPAF: a computer model for design and performance analysis 
of furnaces. Conference paper 1 June 1976—15 January 1977, 
3:4144 (PB—268340) 

Radiation physics, 3:5565 (NBS-SPEC.PUBL.—461) 

National Bureau of Standards, Washington, D.C. (USA). Center for 

Building Technology 

Daylighting of buildings. A compendium and study of its 
introduction and control. Final report, 3:4114 (PB—259523) 

Development of proposed standards for testing solar collectors 
and thermal storage devices, 3:3011 (NBS-TN—899) 

Interim performance criteria for solar heating and cooling systems 
in commercial buildings, 3:2935 (NBSIR—76-1187) 

National Bureau of Standards, Washington, D.C. (USA). Inst. for 

Applied Technology 

Recommended criteria for retrofit materials and products eligible 
for tax credit. Final report, 3:4142 (PB—266907) 

Technical guidelines for energy conservation. Final report 
December 1975—March 1977, 3:4161 (AD-A—041668) 

National Energy Board, Ottawa, Ontario (Canada) 
Canadian oil: supply and requirements, 3:2416 (NP—22404) 
National Geophysical and Solar-Terrestrial Data Center, Boulder, 

Colo. (USA) 

Solar-geophysical data number 391. Part I. Prompt reports. Data 
for February 1977—January 1977, 3:5422 (PB—267241) 

Solar—geophysical data number 392. Part I. Prompt reports. Data 
or March 1977—February 1977, 3:5424 (PB—268660) 

Solar—geophysical data number 393. Part I. Prompt reports. Data 
for April 1977—March 1977, 3:5426 (PB—270309) 

Solar—geophysical data number 391. Part II. Comprehensive 
reports. Data for September 1976—August 1976 and 
miscellaiea, 3:5423 (PB—267242) 

Solar-geophysical data number 392. Part II. Comprehensive 
reports. Data for October 1976—September 1976 and 
miscellanea, 3:5425 (PB—268661) 

Solar—geophysical data number 393. Part II. Comprehensive 
reports. Data for November 1976—October 1976 and 
miscellanea, 3:5427 (PB—270310) 

~~ Inst. for Occupational Safety and Health, Cincinnati, Ohio 

( 

Films and filmstrips on occupational safety and health, 3:5369 
(PB—266490) 

Health hazard evaluation/toxicity determination report 76-58-342, 
Frontier Airlines, Denver, Colorado, 3:5307 (PB—269140) 
NIOSH certified equipment, December 15, 1975, 3:2300 (PB— 

266222) 

NIOSH solid sorbents roundtable (2nd) held at Cincinnati, Ohio 
on December 5—6, 1973, 3:5113 (PB—266449) 

Prescription for battery workers, 3:3919 (PB—266261) 

Report on analytical methods used in a coke oven effluent study, 
3:2159 (PB—267500) 

National Lead Co. of Ohio, Cincinnati (USA) 

Detection of carbon dioxide in the gases evolved during the hot 
extraction determination of hydrogen in uranium ingots, 3:4518 
(NLCO— 1146) 

National Materials Advisory Board (NRC), Washington, D.C. (USA) 

A screening for potentially critical materials for the national 
stockpile, 3:3974 (PB—267214) 

eo Oceanic and Atmospheric Administration, Boulder, Colo. 

( 

Long Island Beach pollution: June 1976. Mesa special report, 
3:5202 (PB—266980) 

Program development plan. Environmental assessment of the 
Alaskan Continental Shelf, 3:5225 (PB—266337) 

National Oceanic and Atmospheric Administration, Boulder, Colo. 

(USA). Environmental Research Labs. 

Test and evaluation of the performance of solar radiation sensors 
at inclination from the horizontal under laboratory and field 
conditions. Final report, 3:2825 (DSE/1041—1) 

National Research Council, Washington, D.C. (USA) 

Drilling for energy resources, 3:2193 (PB—259206) 

National Science Foundation, Washington, D.C. (USA) 

Drilling for energy resources, 3:2193 (PB—259206) 

National Technical Information Service, Springfield, Va. (USA) 

Acoustic holography (citations from the Engineering Index data 
base). Report for 1970—July 1977, 3:4750 (NTIS/PS—77/0579) 

Acoustic holography (citations from the NTIS data base). Report 
for 1964—July 1977, 3:4749 (NTIS/PS—77/0578) 

Activated carbon. Part 2. Other uses (citations from the 
Engineering Index data base). Report for 1970-Jun 77, 3:4171 
(NTIS/PS—77/0538) 
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Activated carbon. Part 1. Waste water treatment (citations from 
the Engineering Index data base). Report for 1970-Jun 77, 
3:4475 (NTIS/PS—77/0537) 

Activated carbon. Volume 2. 1975-June 1977 (citations from the 
NTIS data base). Report for 1975-Jun 77, 3:4496 (NTIS/PS— 
77/0536) 

Activated charcoal (citations from the Engineering Index data 
base). Report for 1970-Jun 77, 3:4497 (NTIS/PS—77/0539) 

Chemical analysis of steel (a bibliography with abstracts). Report 
for 1964—May 1977, 3:4517 (NTIS/PS—77/0418) 

Cobalt rare earth permanent magnets (citations from the NTIS 
data base). Report for 1964-May 77, 3:4321 (NTIS/PS—77/ 
0443) 

Cobalt rare earth permanent magnets (citations from the 
Engineering Index data base). Report for 1970-May 77, 3:4322 
(NTIS/PS—77/0444) 

Cosmic rays (a bibliography with abstracts). Report for 1973— 
Apr 1977, 3:5395 (NTIS/PS—77/0427) 

Desulfurization of coal and petroleum. Volume 1. 1964—1975 (a 
bibliography with abstracts). Report for 1964—1975, 3:2041 
(NTIS/PS—77/0433) 

Desulfurization of coal and petroleum. Volume 2. 1976—May 
1977 (a bibliography with abstracts). Report for 1976—May 
1977, 3:2042 (NTIS/PS—77/0434) 

Electric power consumption (citations from the Engineering 
Index data base). Report for 1970-Jun 77, 3:4138 (NTIS/PS— 
77/0547) 

Electric power consumption (citations from the NTIS data base). 
Report for 1971-Jun 77, 3:4137 (NTIS/PS—77/0546) 

Energy conservation: buildings (a bibliography with abstracts). 
Report for 1964—May 1977, 3:4136 (NTIS/PS—77/0396) 

Energy conservation: transportation (a bibliography with 
abstracts). Report for 1964—May 1977, 3:4170 (NTIS/PS—77/ 
0395) 

Fuel cells. Volume 2. 1974-June 1977 (a bibliography with 
abstracts). Report for 1974-Jun 77, 3:4097 (NTIS/PS—77/0544) 

Fuel consumption: industrial, residential, and general studies (a 
bibliography with abstracts). Report for 1964-Jun 77, 3:4139 
(NTIS/PS—77/0551) 

Fuel consumption: transportation (a bibliography with abstracts). 
Report for 1964-Jun 77, 3:4183 (NTIS/PS—77/0552) 

Geothermal energy. Part 2. Corrosion and equipment. Volume 3. 
May, 1976—July, 1977 (citations from the NTIS data base). 
Report for May 1976—July 1977, 3:3120 (NTIS/PS—77/0562) 

Geothermal energy. Part 1. Exploration. Volume 3. May, 1976— 
July 1977 (citations from the NTIS data base). Report for May 
1976—July 1977, 3:3097 (NTIS/PS—77/0561) 

Geothermal energy. Part 3. Technology and general studes. 
Volume 3. 1976—July, 1977 (citations from the NTIS data 
base). Report for May 1976—July 1977, 3:3079 (NTIS/PS—77/ 
0563) 

Geothermal energy. Volume 2. 1975—April, 1976 (citations from 
the Engineering Index data base). Report for 1975—April 1976, 
3:3080 (NTIS/PS—77/0564) 

Geothermal energy. Volume 2. May, 1975—April, 1976 (citations 
from the NTIS data base). Report for May 1975—April 1976, 
3:3078 (NTIS/PS—77/0560) 

Geothermal energy. Volume 3. May, 1976—July, 1977 (citations 
from the Engineering Index data base). Report for May 1976— 
July 1977, 3:3081 (NTIS/PS—77/0565) 

Hazardous materials transportation. Part 2. Radioactive materials 
and wastes (a bibliography with abstracts). Report for 1964— 
March 1977, 3:4693 (NTIS/PS—77/0406) 

Hazardous materials waste disposal (a bibliography with 
abstracts). Report for 1964—May 1977, 3:5171 (NTIS/PS—77/ 
0421) 

Hydrogen production (a bibliography with abstracts). Report for 
1967-Jun 77, 3:2724 (NTIS/PS—77/0492) 

Hydrogen storage. Part 2. hydrogen as a hydride (a bibliography 
with abstracts). Report for 1974-Jun 77, 3:2746 (NTIS/PS—77/ 
0496) 

Hydrogen storage. Part 1. storage as a gas or liquid (a 
bibliography with abstracts). Report for 1974-Jun 77, 3:2743 
(NTIS/PS—77/0495) 

Hydrogen use as a fuel (a bibliography with abstracts). Report for 
1964-May 77, 3:2751 (NTIS/PS—77/0522) 

Magnetohydrodynamic generators in power generation (a 
bibliography with abstracts). Report for 1964-Jun 77, 3:4066 
(NTIS/PS—77/0529) 
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Materials handling by slurry pipelines (citations from the NTIS 
Data Base). Report for 1964—June 1977, 3:2265 (NTIS/PS— 
77/0659) 

Materials handling by slurry pipelines (citations from the 
Engineering Index Data Base). Report for 1970—June 1977, 
3:2266 (NTIS/PS—77/0660) 

Mercury pollution (a bibliography with abstracts). Report for 
1974—Apr 1977, 3:5108 (NTIS/PS—77/0428) 

Microwave electric power transmission (a bibliography with 
abstracts). Report for 1964-Jun 77, 3:3212 (NTIS/PS—77/0517) 

Mine safety. Part 2. Communication and position finding systems 
(a bibliography with abstracts). Report for 1964—July 1977, 
3:2297 (NTIS/PS—77/0679) 

Mine safety. Part 1. Fires and explosions (a bibliography with 
abstracts). Report for 1964—August 1977, 3:2296 (NTIS/PS— 
77/0678) 

Mine safety. Part 5. General studies (a bibliography with 
abstracts). Report for 1964—August 1977, 3:2299 (NTIS/PS— 
77/0682) 

Mine safety. Part 3. Occupational health - general studies (a 
bibliography with abstracts). Report for 1964—August 1977, 
3:2298 (NTIS/PS—77/0680) 

Mine safety. Part 4. Occupational health - radioactivity (a 
bibliography with abstracts). Report for 1964—August 1977, 
3:2678 (NTIS/PS—77/068 1) 

Natural gas: supply, demand and utilization. Volume 1. 1964— 
1975 (a bibliography with abstracts). Report for 1964—1975, 
3:2456 (NTIS/PS—77/0573) 

Natural gas: supply, demand and utilization. Volume 2. 1976— 
June 1977 (a bibliography with abstracts). Report for 1976— 
June 1977, 3:2457 (NTIS/PS—77/0574) 

Nickel cadmium batteries (a bibliography with abstracts). Report 
for 1970-Jul 77, 3:3913 (NTIS/PS—77/0555) 

Ocean waste disposal (a bibliography with abstracts). Report for 
1964—July 1977, 3:5198 (NTIS/PS—77/0661) 

Precipitation washout (a bibliography with abstracts). Report for 
1964—July 1977, 3:5109 (NTIS/PS—77/0658) 

Radiation damage of laser materials (a bibliography with 
abstracts). Report for 1964—Mar 1977, 3:4729 (NTIS/PS—77/ 
0435) 

Radiotherapeutic agents and techniques (a bibliography with 
abstracts). Report for 1964—May 1977, 3:5305 (NTIS/PS—77/ 
0392) 

Railroad management and planning. Volume 2. 1974—1977 (a 
bibliography with abstracts). Report for 1974-Jun 77, 3:4185 
(NTIS/PS—77/0531) 

Remote sensing applied to environmental pollution detection and 
management (a bibliography with abstracts). Report for 1964— 
July 1977, 3:5110 (NTIS/PS—77/0674) 

Remote sensing of the ocean. Part 2. Dynamics (a bibliography 
with abstracts). Report for 1970-Jun 77, 3:5390 (NTIS/PS—77/ 
0533) 

Remote sensing of the ocean. Part 1. Physical, chemical, and 
geological properties (a bibliography with abstracts). Report for 
1970-May 77, 3:5389 (NTIS/PS—77/0532) 

Solid waste reclamation and recycling. Part 4. Glass (a 
bibliography with abstracts). Report for 1964—July 1977, 
3:4240 (NTIS/PS—77/0669) 

Solid waste reclamation and recycling. Part 3. Metals (a 
bibliography with abstracts). Report for 1964—Jul 1977, 3:4239 
(NTIS/PS—77/0668) 

Solid waste reclamation and recycling. Part 1. Packaging and 
containers (a bibliography with abstracts). Report for 1964— 
July 1977, 3:4237 (NTIS/PS—77/0666) 

Solid waste reclamation and recycling. Part 5. Paper (a 
bibliography with abstracts). Report for 1964—July 1977, 
3:4241 (NTIS/PS—77/0670) 

Solid waste reclamation and recycling. Part 2. Plastics (a 
bibliography with abstracts). Report for 1964—July 1977, 
3:4238 (NTIS/PS—77/0667) 

State-of-the-art reviews and bibliographies on energy (a 
bibliography with abstracts). Report for 1964-May 77, 3:3972 
(NTIS/PS—77/0520) 

Sulfur dioxide control. Volume 2. 1973—July 1977 (a bbliography 
with abstracts). Report for 1973—July 1977, 3:3199 (NTIS/ 
PS—77/0568) 

Thermionics (a bibliography with abstracts). Report for 1970-May 
77, 3:4092 (NTIS/PS—77/0527) 


NAVAL WEAPONS SUPPORT CENTER, CRANE, IND. 


Water quality modeling-hydrological and limnological systems. 
Volume 2. 1975-June 1977. (a bibliography with abstracts). 
Report for 1975-Jun 77, 3:5197 (NTIS/PS—77/0528) 

Wind power (citations from the Engineering Index data base). 
Report for 1970—Apr 1977, 3:3134 (NTIS/PS—77/0400) 

Wind power (citations from the NTIS data base). Report for 
1964—Apr 1977, 3:3133 (NTIS/PS—77/0399) 

Naval Air Development Center, Warminster, Pa. (USA). Air Vehicle 

Technology Dept. 

Effect of hydrogen content on embrittlement and stress corrosion 
susceptibility of Ti—8Al—1Mo—1V, 3:4406 (AD-A—039244) 

Naval Electronics Lab. Center, San Diego, Calif. (USA) 

Characterization of InAs-doped silicon detectors, 3:5018 (N—77- 

14413 
Naval a School, Monterey, Calif. (USA) 

Computer simulation of the angular dispersion of sputtered copper 
isotopes and a possible ‘liquid splash’ effect. Master's thesis, 
3:5449 (AD-A—042060) 

Electroexcitation of the T = 1 nucleus Niss and the T = 2 nucleus 
Nigo up to 50 mev excitation energy , 3:5536 (AD-A—040200) 

Investigation of the nuclear continuum in the fissionable nucleus 
238U) with 87.5-MeV electrons, 3:5537 (AD-A—040204) 

Theory of dual-charged particles. Master's thesis, 3:5504 (AD-A— 
042119 

Naval Recon Lab., Washington, D.C. (USA) 

A 100 J, 40 nsec Q-switched Nd/glass laser. Final report, 
November 1974—December 1976, 3:4709 (AD-A—039610) 

A brief review of some recent results that can improve our 
theoretical understanding of magnetic field reconnection and 
thermalization as applicable to solar flares. Interim report, 
3:5413 (AD-A—039113) 

A radioiodine detector based on laser induced fluorescence. 
Memorandum report, 3:3680 (AD-A—040604) 

Cooperative radiation effects simulation program. Semiannual 
progress report, 1 April—August 1976, 3:4420 (AD-A—039192) 

Enhanced backscatter with a structured laser pulse, 3:5722 (NRL- 
MR—3560) 

Experimental investigation of the characteristics of Pcl 
micropulsation propagation using a midlatitude five-station 
receiving network. Final report, 3:5442 (AD-A—040265) 

Formation and adiabatic compression of reversed-field theta 
pinches in imploding liners. Memorandum report, 3:5619 (AD- 
A—041737) 

High energy ions from a Nd-laser produced plasma, 3:5656 (NRL- 
MR—3549) 

Measurement of oil spill volume by a passive microwave imager. 
Final report, 3:2408 (AD-A—041821) 

Proton beam pumping of high pressure gas lasers. Interim report, 
3:4712 (AD-A—040689) 

Shear stabilization of drift waves in noncircular cross section 
axisymmetric configurations. Memorandum report, 3:5657 (AD- 
A—040748) 

Solrad-11 on-line system (solols), applications software...interim 
system. Memorandum report, 3:5414 (AD-A—039604) 

Superconducting magnetic calibration source for magnetic 
anomaly detection (MAD) operations. Final report, 3:4683 
(AD-A—041738) 

Transionospheric differential delay measurements using the NTS 
satellites. Final report, 3:5435 (AD-A—040776) 

Naval Surface Weapons Center, Silver Spring, Md. (USA) 

Condensed fuels for high energy gas dynamic lasers. Final report 
for period ending June 1976, 3:4714 (AD-A—040932) 

Mechanical damage to LMFBR structures from a severe CDA. 
Summary report of work accomplished in FY 1976. Final report 
July 1975—June 1976, 3:3679 (AD-A—039114) 

Naval Undersea Center, Kailua, Hawaii (USA). Hawaii Lab. 

Ocean food and energy farm project. Subtask 4. Preliminary 
design studies of substrate and upwelling systems. Volume 1. 
Kelp support substrate structures for use in the OFEF project. 
Progress report, 3:2877 (ERDA/USN/1027—3/1) 

Naval Undersea Center, San Diego, Calif. (USA), Undersea Sciences 

Dept. 

Ocean food and energy farm project. Subtask 5. Site survey 
studies. Progress report, 3:2878 (ERDA/USN/1027—5) 

Naval Weapons Center, China Lake, Calif. (USA) 

Fuel cost escalation study. Summary report Jan—Oct 76, 3:3947 
(AD-A—040209) 

Naval Weapons Support Center, Crane, Ind. (USA) 

The effect of organizational climate and policy on coal mine 
safety. Open file report, 3:2205 (PB—267781) 





NEVADA UNIV., RENO (USA). CENTER FOR WATER 


Nevada Univ., Reno (USA). Center for Water Resources Research 

Mass transport in vitric tuffs of Rainier Mesa, Nye County, 
Nevada, 3:5382 (NVO—1253-10) 

Newark Dept. of Engineering, N.J. (USA) 

Solid waste disposal: a plan of action. Final report, 3:4243 (PB— 

263678 
New Ege Deaconess Hospital, Boston, Mass. (USA). Cancer 

Research Inst. 

Regulations of enzymes in animals: effects of developmental 
processes, cancer and radiation. Progress report XI, 1 May 
1976—30 April 1977, 3:5289 (COO—3085-58) 

New England Federal Regional Council (USA). Coal Committee 

Report on potential for increased use of coal in New England, 
3:4031 (NP—22177) 

New Mexico Univ., Albuquerque (USA). Dept. of Economics 

Solar energy: policy and prospects, 3:2841 (PB—267986) 

= Mexico U: Albuquerque (USA). Technology Application 
nter 

Solar thermal power generation. A bibliography with abstracts. 
Quarterly update, April—June 1977, 3:2818 (TAC-STPG—77- 


002 
Nielsen tac Co., Northbrook, Ill. (USA) 

Illinois energy conservation feasibility report. Final report, 3:4107 
(PB—259390) 

Nielsen (A.C.) Co., Northbrook, Ill. (USA). Retail Index Div. 

Energy usage character’ stics of single family residences and their 
occupants in Illinois. Volume I: methodology, 3:4140 (PB— 
259519 

North Atlavtie Treaty Organization, Brussels (Belgium). Committee 
on the Challenges of Modern Society 

Electric utility load management: rational use of energy program 

ilot study, 3:4036 (NATO/CCMS—S56) 
North Carolina Agricultural and Technical State Univ., Greensboro 

(USA). Temepeaten Inst. 

Factors influencing the success of company-based carpooling 

——-. University research, 3:4186 (PB—259434) 
North Caro Science and Technology Research Center, Research 

Triangle Park (USA) 

Solar assisted heat pumps: a possible wave of the future, 3:2934 
(N—77-14584) 

North Carolina State Univ., Raleigh (USA). Dept. of Biological and 

Agricultural Engineering 

Immediate solar-energy utilization using greenhouse bulk curing 
and drying system. Final report, January 1975—April 1976, 
3:2995 (PTP—74-17622) 

North Carolina State Univ., Raleigh (USA). Dept. of Nuclear 

Engineering 

Cesium heat-pipe neutral particle spectrometer, 3:5635 (TID— 
27705) 

Tritium diffusion in nonmetallic solids of interest to fusion 
reactors. Annual progress report, August 1, 1976—August 1, 
1977, 3:4464 (ORO—4721-6) 

North Carolina Univ., ~ Hill (USA). Dept. of Environmental 

Sciences and Engineerin: 

Development of a cae chromatography method for field pre- 
concentration of trace metals with application to the Haw-Cape 
Fear Riverss, N.C. Master's thesis, 3:5203 (PB—267878) 

Northeastern Univ., Boston, Mass. (USA) 

Investigation and design of electronic circuitry related to noise 
and radiation effects for solid state devices and circuits. Final 
report 1 November 1973—31 October 1976, 3:5046 (AD-A— 
040936) 

Northrop Research and Technology Center, Hawthorne, Calif. (USA) 

Kinetic studies of the KrF laser. Final technical report 29 March 
1976—28 February 1977, 3:4713 (AD-A—040826) 

Northwestern Univ., Evanston, Ill. (USA) 

Inclusive charged-particle production in neutron-nucleus 
collisions, 3:5561 (COO—2289-171) 

Northwestern Univ., Evanston, Ill. (USA). Dept. of Chemical 

Engineering 

Simulation of boiling pools with internal heat sources by gas 
injection, 3:3779 (COO—2554-6) 

Northwestern Univ., Evanston, Ill. (USA). Dept. of Computer 

Sciences 

Exact and approximate interior corner problem in neutron 
diffusion by integral transform methods, 3:3529 (COO—2280- 
28) 

Notre Dame Univ., Ind. (USA). Radiation Lab. 

Radiation Laboratory, University of Notre Dame. Quarterly 

report, April 1, 1977—June 30, 1977, 3:4601 (COO—38-1788) 
Nuclear Regulatory Commission, Washington, D.C. (USA) 

Export and import. Conformity with regulations, 3:3466 (INIS- 

mf—3644) 


ERA Vol. 3, No. 2 


Exposure of airport workers to radiation from shipments of 
radioactive materials. A review of studies conducted at six 
major airports. Technical report, 3:2679 (PB—259784) 

Licensed operating reactors: data for decisions. Operating units 
status report: data as of July 31, 1977. Volume 4, No. 8, 3:3287 
(NUREG—0020(Vol.4)(No.8)) 

Nuclear power plants: data for decisions. Construction status 
report: data as of July 31, 1977, 3:3288 (NUREG—0030-77/8) 

Nuclear Regulatory Commission, Washington, D.C. (USA). Div. of 

Engineering Standards 

Measurement of radiation exposure received by flight attendants 
from shipments of radioactive material. Technical report, 3:2680 
(PB—259940) 

Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 

Management Information and Program Control 

Radioactive materials released from nuclear power plants (1975), 
3:3647 (PB—264605) 

Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 

Nuclear Reactor Regulation 

Early site review report for the Sundesert site, San Diego Gas and 
Electric Company. Project No. 558. Supplement No. 1, 3:3641 
(PB—268486) 

Standard technical specifications for Babcock and Wilcox 
pressurized water reactors. Revision of January 1, 1977, 3:3467 
(PB—264518) 

Standard technical specifications for Combustion Engineering 
pressurized water reactors, 3:3468 (PB—264606) 
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Oakland Corp., Silver Spring, Md. (USA) 

Considerations and criteria for diagnostic radiology services, 
3:5264 (HRP—0015442) 

Oak Ridge Associated Universities, Inc., Tenn. (USA). Manpower 

Development Div. 

Solar energy applications and related legislation, 3:2845 (PB— 
267901 

Oak Ridge Risin Diffusion Plant, Tenn. (USA) 

Corrosive environment tester for filter media, 3:4687 (K—1891) 

CSD-YAQUI: an eulerian computer code for flow at all speeds in 
ducts, 3:4744 (K/CSD/TM—9) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and Stream Sediment Reconnaissance 
Program in Central United States. Second and Third quarters 
FY 1977, January 1, 1977—June 30, 1977, 3:2534 (K/UR— 
3(Pt.4)) 

Oak Ridge National Lab., Tenn. (USA) 

a<100> dislocation loops in MgO, 3:4455 (CONF-770821—1) 

Abstracts: US-International Biological Program Ecosystems 
Analysis Studies. Volume V, No. 1, 3:5167 (US/IBP—77/2) 

ADENTR: a program for interactive data entry, 3:5762 (ORNL/ 
CSD/TM—46) 

Alternating sample changer and an automatic sample changer for 
liquid scintillation counting of alpha-emitting materials, 3:5020 
(ORNL—S5307) 

Automatic particle-size analysis of HTGR recycle fuel, 3:2566 
(ORNL/TM—S907) 

Autoradiographic investigation of diatom succession in Lake 
Tahoe, 3:5186 (CONF-770830—2) 

Basic study on the role of thymus in hemopoietic differentiation, 
3:5310 (CONF-770952—1) 

Bidentate organophosphorus compounds as extractants from 
acidic waste solutions: a comparative and systematic study, 
3:2614 (CONF-770907—3) 

Coal and energy: a southern perspective. Regional 
characterization report for the National Coal Utilization 
Assessment, 3:2028 (ORNL/TM—5900) 

Comparison of experimental and theoretical binding and transition 
energies in the actinide region, 3:5552 (CONF-770579—2) 

Composition gradient during electrolysis in mixtures analogous to 
molten salt battery electrolytes, 3:4593 (CONF-770814—5) 

Current situation for exoelectron dosimeters of BeO ceramic in 
neutron dosimetry, 3:5027 (CONF-770726—1) 

Data processing guide for the Environmental Sciences Division, 
3:5763 (ORNL/TM—5966) 
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Desirability of the health physics society assuming responsibilities 
in nonnuclear and nonradiation fields, 3:5101 (CONF-770720— 
4) 

Distribution of fission products in Peach Bottom HTGR fuel 
element E14-01, 3:3346 (ORNL/TM—5730) 

Electron heating by neutral beam injection in ORMAK, 3:5620 
(CONF-770906—5) 

Electrophoretic mass transport analyzer: operational 
characteristics with aqueous solutions and applicability to 
organic liquid-solid systems, 3:2116 (CONF-770814—4) 

Energy use and distribution in the pulp paper and boardmaking 
industries, 3:4189 (ORNL/TM—5884) 

Evaluation of crown compounds in solvent extraction of metals, 
3:4537 (CONF-770907—4) 

Failure analyses of surgical implants from the human body can 
improve product and performance reliability, 3:5263 (CONF- 
710735—2) 

Filtration of micron-sized particles for coal liquids: carbonaceous 
precoats, 3:2262 (CONF-770810—6) 

Impurities that cause difficulty in stripping actinides from 
commercial tetraalkylcarbamoylmethylphosphonates, 3:2583 
(ORNL/TM—5878) 

Inspection of high-temperature gas-cooled reactor recycle fuel, 
3:2565 (ORNL—5165) 

Inventory of energy research and development: 1973—1975. 
Volume I, Serial U. Part I, 3:3980 (PB—265125(Pt.1)) 

Inventory of energy research and development: 1973—1975. 
Volume II, Serial U. Part I, 3:3981 (PB—265126(Pt.1)) 

Isotopic studies of thermally induced reactions of coal and coal- 
like structures, 3:2117 (CONF-770814—6) 

Mass spectrometric study of dissociative and nondissociative 
electron attachment to organic molecules, 3:4580 (TID—27708) 

Materials data requirements for the high-temperature structural 
design of 2 1/4 Cr-1 Mo steel components, 3:4350 (CONF- 
770545—3) 

Mechanical properties test data for structural materials. Quarterly 
progress report for period ending April 30, 1977, 3:3415 
(ORNL—5287) 

Nuclear decay data for radionuclides occurring in routine releases 
from nuclear fuel cycle facilities, 3:5542 (ORNL/NUREG/ 
TM—102) 

Nuclear medicine technology progress report for quarter ending 
June 30, 1977, 3:5268 (ORNL/TM—6044) 

Optimization model for air quality analysis in energy facility 
siting, 3:5112 (ORNL/TM—6007) 

Pipe insulation testers, 3:4199 (CONF-770936—1) 

Planning for unplanned releases, 3:5146 (CONF-770916—3) 

Preliminary results from second-derivative absorption 
spectrometry applied to monitoring of PNA, 3:4529 (CONF- 
770376—1) 

PWR Blowdown Heat Transfer Separate-Effects Program: 
Thermal-Hydraulic Test Facility experimental data report for 
test 101, 3:3815 (ORNL/NUREG/TM—128) 

Pyrimidine dimer excision in human cells and skin cancer, 3:5291 
(CONF-770365—1) 

Radiological impact of airborne effluents of coal-fired and nuclear 
power plants, 3:5148 (ORNL—S5315) 

Recent progress in room temperature phosphorimetry for analysis 
of PNA, 3:4528 (CONF-770361—1) 

Regional Studies Program annual report, January 1 through 
December 31, 1976, 3:3965 (ORNL-TM—5838) 

Reliability estimation for multiunit nuclear and fossil-fired 
industrial energy systems, 3:3521 (ORNL/TM—5837) 

Semi-empirical formulas for heavy-ion stripping data, 3:5477 
(CONF-770527—3) 

Status of tellurium—hastelloy N studies in molten fluoride salts, 
3:4414 (ORNL/TM—6002) 

Study of the effect of void surface coatings on radiation-induced 
swelling, 3:5608 (ORNL/TM—S5670) 

TEKS8 graphics user's guide, 3:5746 (ORNL/CSD/TM—34) 

Temperature influences on growth of aquatic organisms, 3:5216 
(CONF-770516—9) 

Thermal stress analysis of HTGR fuel and control rod fuel blocks 
in the HTGR in-block carbonization and annealing furnace, 
3:3347 (ORNL/TM—S861) 

Vapor locking as a limitation to the stability of composite 
conductors cooled by boiling helium, 3:5686 (CONF-770801— 
18) 


OXFORD UNIV. (UK). ENGINEERING LAB. 


Verification by comparison of independent computer program 

solutions, 3:5740 (CONF-770903—7) 
Oak Ridge Y-12 Plant, Tenn. (USA) 

Composite flywheel development, January 1—March 31, 1977, 
3:4285 (Y—2087) 

Crucible materials to contain molten uranium, 3:4328 (Y—2084) 

Determination of percent nitrogen in silicon nitride, 3:4519 (Y— 
2085) 

Experiences in the evolution of an automated cost estimating 
system, 3:4660 (K/CSD/INF—76/18) 

Filament power regulator for thermal ionization mass 
spectrometry, 3:5057 (Y—2091) 

Study of polyurethane cure by infrared spectrophotometry, 3:4581 
(Y/DK—183) 

— Safety and Health Administration, Washington, D.C. 

Sulfur dioxide. Draft environmental impact statement, 3:5156 
(PB—266160) 

Office National d'Etudes et de Recherches Aerospatiales (ONERA), 

31 - Toulouse (France) 

Degradation of thermal control coatings by ultraviolet and 
particle irradiation. Final report, 3:4506 (N—77-23415) 

Radiation damage in thin silicon cells manufactured from various 
base materials. Final report, 3:2864 (N—77-23612) 

Office of Naval Research, Arlington, Va. (USA) 

1976 Navy study on superconductive electronics, August 2—13, 
1976, Naval Postgraduate School, Monterey, California. Final 
report, 3:4682 (AD-A—040715) 

Office of Water Resources Research, Washington, D.C. (USA). 

Water Resources Scientific Information Center 

Economics of a freeze desalting process using cold seawater 
effluent of a liquid natural gas plant. Final report, 3:4540 (PB— 
259272 

Ohio State atv, Columbus (USA). Dept. of Physics 

Baryon—antibaryon pair decay of eta/sub c/ in coherent 
production, 3:5508 (COO— 1545-216) 

Classical solutions with both instantons and anti-instantons, 3:5519 
(COO— 1545-208) 

Higher order effects of pseudoparticles in QCD, 3:5501 (COO— 
1545-212) 

Ohio Univ., Athens (USA) 

Study of structure of light nuclei with neutrons. Progress report, 

September 1, 1976—August 31, 1977, 3:5532 (COO—2490-7) 
Ohio Univ., Athens (USA). Dept. of Civil Engineering 

Practical pillar design problem encountered under deep cover and 
with different block geometric pillar. Final open file report, 
3:2198 (PB—266705) 

Oil Development Co. of Texas, Amarillo (USA) 

Attic air injection project, Willow Draw Field, Park County, 
Wyoming. First annual report, April 1, 1976—April 1, 1977, 
3:2334 (COO—2951-8) 

Oklahoma Uniy., Norman (USA). Science and Public Policy Program 

Water requirements for steam-electric power generation and 
synthetic fuel plants in the western United States. Final report 
May—Aug 76, 3:2168 (PB—268062) 

Oid Dominion Uniy., Norfolk, Va. (USA). Research Foundation 

Computer program to simulate Raman scattering. Final report, 26 
February 1975—31 October 1976, 3:4618 (N—77-19842) 

Opinion Research Corp., Princeton, N.J. (USA) 

Public attitudes and behavior regarding energy conservation: 
detailed tabulations by U.S. population and population 
segments. Waves 9 and 10. (ending October 26, 1975), 3:3998 
(PB—259341) 

Public attitudes and behavior regarding energy conservation: 
detailed tabulations by U.S. population and population 
segments. Waves 17 and 18, 3:3999 (PB—259344) 

Public attitudes and behavior regarding energy conservation: 
detailed tabulations by U.S. population and population 
segments. Waves 30 and 31. (ending May 23, 1975), 3:4000 
(PB—259346) 

Optical Coating Lab., Inc., City of Industry, Calif. (USA), 

Photoelectronics Div. 

Research, development and pilot production of high output thin 
silicon solar cells. Final report, 3:2859 (N—77-19573) 

Oxford Univ. (UK), Clarendon Lab. 

The thermal and electrical conductivity of metal-powder/resin 
composites. Annual report No. 2, 31 December 1975—31 
December 1976, 3:4372 (AD-A—040950) 

Oxford Univ. (UK). Engineering Lab. 

An apparatus for visualizing continuous flow boiling in liquid 

helium I, 3:5490 (N—76-33446) 





PACIFIC SIERRA RESEARCH CORP., SANTA 


Current induced ion oscillations in a bounded thermally produced 
plasma. Interim report, 3:5665 (N—76-34000) 


Pp 


Pacific Sierra Research Corp., Santa Monica, Calif. (USA) 

Elf noise statistics and processing under disturbed conditions. 

Final report, 3:5440 (AD-A—042116) 
Paducah Gaseous Diffusion Plant, Ky. (USA) 

Determination of condensing heat transfer coefficients and two- 
phase flow regimes for dichlorotetrafluoroethane refrigerant (R- 
114), 3:4745 (K Y—674) 

Parsons, Brinckerhoff, Quade and Douglas, Inc., New York (USA) 

Waste isolation facility description for the spent fuel cycle, bedded 
salt, 3:2659 (Y/OWI/SUB—77/ 16543) 

Pasadena Redevelopment Agency, Calif. (USA) 

Total integrated energy system (TIES) feasibility analysis for the 
downtown redevelopment project, Pasadena, California, 3:4166 
(SAN/1151—1) 

'EDCO-Environmental Specialists, Inc., Cincinnati, Ohio (USA) 

Electrostatic precipitator malfunctions in the electric utility 
industry. Final report, September 1975—August 1976, 3:3201 
(PB—263504) 

Pennsylvania Dept. of Community Affairs, Harrisburg (USA) 

Reclamation of energy from solid waste: theory and practice. A 
selected, annotated bibliography for Pennsylvania local 
government officials, 3:4244 (PB—267800) 

Pennsylvania State Univ., University Park (USA) 

Basic aspects of radiation action on microorganisms. Progress 
report, April 1, 1976—June 30, 1977, 3:5296 (COO—2362-26) 

Studies on virus-induced cell fusion. Progress report, May 1, 
1976—July 31, 1977, 3:5251 (COO—3419-18) 

ee State Univ., University Park (USA). Applied Research 
Lab. 


Doppler-shifted acoustic cyclotron resonance in indium. Doctoral 
thesis, 3:4371 (AD-A—040666) 

Fluxoid pinning by vanadium carbide precipitates in 
superconducting vanadium. Doctoral thesis, 3:4370 (AD-A— 
039522) 

Pennsylvania State Univ., University Park (USA). Dept. of Material 

Sciences 


Characterization of mineral matter in coals and coal liquefaction 
residues. Annual report, 3:2094 (EPRI-AF—417) 
Pennsylvania State Univ., University Park (USA). Inst. for Research 
on Land and Water Resources 
Reclamation of anthracite coal refuse using treated municipal 
wastewater and sludge, 3:2167 (PB—267666) 
Pennsylvania Transportation Inst., University Park (USA) 
Safety aspects of the national 55 mph speed limit. Final report, 
3:4187 (PB—267989) 
Pennsylvania Univ., Philadelphia (USA) 
Elastic neutrino proton and antineutrino proton scattering, 3:5496 
(COO—3071-231) 
Pittsburg and Midway Coal Mining Co., Merriam, Kans. (USA) 
Solvent refined coal (SRC) process. Monthly report, July 1977, 
3:2106 (FE—496-138) 
Pittsburgh Univ., Pa. (USA). Dept. of Chemical and Petroleum 
Engineering 
Measurement of the flow properties and capillary pressure 
relationships of certain coals pertaining to underground coal 
gasification. Quarterly report, March—May 1977, 3:2118 
(COC—4129-3) 
Pittsburgh Univ., Pa. (USA). Dept. of Chemistry 
Intermetallic compounds containing lanthanides (studies of 
magnetic anisotropy). Final report 15 January 1974—14 January 
1977, 3:4373 (AD-A—041947) 
Planning and Conservation Foundation, Sacramento, Calif. (USA) 
Marginal cost and pricing of electricity: an applied approach 
(computer programs). Release No. 1. Software, 3:4038 (PB— 
263953) 
Polytechnic Inst. of Brooklyn, N.Y. (USA). Dept. of Aerospace 
Engineering and Applied Mechanics 
Vortex augmentor concepts for wind energy conversion. Progress 
report, May—November 1975, 3:3143 (PB—263749) 
Polytechnic Inst. of New York, Brooklyn (USA). Dept. of Electrical 
Engineering and Electrophysics 
Heat-pipe bismuth laser; examination of laser action at 4722A in 
bismuth vapor. Final report 1 May 1973—31 Jan 1975, 3:4708 
(AD-A—039568) 
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Polytechnic Inst. of New York, Farmingdale (USA) 

Research of the Aerophysics Institute for the Strategic 
Technology Office (DARPA). Final report, 1 July 1974—30 
June 1975, 3:4704 (AD-A—036438) 

Pope, Evans and Robbins, Inc., New York (USA) 

Multicell fluidized-bed boiler design, construction, and test 
program. Quarterly progress status report, July—September 
1976, 3:3172 (FE—1237-59) 

Princeton Univ., N.J. (USA) 

Radial boundary layers in diffusing toroidal equilibria, 3:5653 

Studies in fusion reactor technology. Final report, September 1, 
1974—August 31, 1977, 3:5730 (COO—3028-29) 

Time integration of the ideal MHD equations in 2D Tokamak 
geometry, 3:5662 

Princeton Univ., N.J. (USA). Dept. of Aerospace and Mechanical 

Sciences 

Thermionic energy conversion research analysis. Annual progress 
report, October 1, 1976—September 31, 1977, 3:4093 (COO— 
2533-5 

Princeton Late. N.J. (USA). Dept. of Chemistry 

Collisional studies of gaseous molecular lasers. Technical report, 
3:4710 (AD-A—040511) 

Princeton Univ., N.J. (USA). Joseph Henry Labs. 

Instantons and massless fermions in two dimensions, 3:5514 
(COO—2220-110) 

Princeton Univ., N.J. (USA). Plasma Physics Lab. 

Moment equation approach to neoclassical transport theory, 
3:5645 (PPPL— 1378) 

Power generation versus fuel production in light water hybrid 
reactors, 3:5676 (PPPL—1319) 

Toroidal plasma time evolution. Part I. Multiple-node model, 
3:5644 (PPPL— 1294) 

Puerto Rico Univ., Mayaguez 

Ocean thermal energy conversion: resource assessment and 
environmental impact for proposed Puerto Rico site. Final 
report, 3:2919 (PB—259303) 

Purdue Univ., Lafayette, Ind. (USA) 
Parametric approach to LMFBR safety evaluation, 3:3883 
Purdue Univ., Lafayette, Ind. (USA). Krannert Graduate School of 

Management 

Computerized planning system for nuclear power plant evaluation, 
3:3238 (PB—267663) 

Discriminant analysis of characteristics determining acceptance of 
rejection of nuclear power, 3:3289 (PB—267664) 

Purdue Univ., Lafayette, Ind. (USA). Properties Research Lab. 

Spectral and total emissivity and reflectivity at high temperatures. 
Final report 1 February 1976—31 January 1977, 3:4369 (AD- 
A—039209) 

Purdue Univ., Lafayette, Ind. (USA). School of Electrical 

Engineering 

On-line transient control of power systems. Final report 15 Feb 
72—31 Jan 75, 3:3213 (PB—267870) 


Radian Corp., Austin, Tex. (USA) 

Monitoring environmental impacts of the coal and oil shale 
industries: research and development needs. Final report, 3:2166 
(PB—266292) 

Revision of evaporative hydrocarbon emission factors. Final 
report, 3:2411 (PB—267659) 

Rand Corp., Santa Monica, Calif. (USA) 

An evaluation of very large airplanes and alternative fuels. Interim 
report, 3:4313 (AD-A—040532) 

An evaluation of very large airplanes and alternative fuels: 
executive summary. Interim report, 3:4314 (AD-A—042112) 

Molecular and metallic hydrogen. Interim report, 3:2752 (AD-A— 
040578) 

Nuclear responsibility and nuclear trade: international rules and 
institutions to manage nuclear fuel cycles, 3:3463 (AD-A— 
040879) 

Petroleum regulation: the false dilemma of decontrol, 3:2414 (AD- 
A—040893) 

The potential role of technological modifications and alternative 
fuels in alleviating Air Force energy problems. Interim report, 
3:4174 (AD-A—039597) 
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RCA Labs., Princeton, N.J. (USA) 

Automated array assembly. Quarterly report No. 4, 3:2850 
(ERDA/JPL/954352—77/2) 

Rensselaer Polytechnic Inst., Troy, N.Y. (USA) 

Improved water density feedback model for pressurized water 
reactors, 3:3814 

Sensitivity of nuclear fuel cycle costs to uncertainties in nuclear 
data and methods, 3:3308 

Research Corp. of New England, Wethersfield, Conn. (USA) 

Development of procedures for the measurement of fugitive 
emissions. Final report, July 1974—June 1975, 3:5119 (PB— 
263992) 

Research Establishment Risoe, Roskilde (Denmark) 

Performance of the fuel model FFRS, 3:3291 (RISO-M—1928) 

Physics department annual progress report, 1 January—31 
December 1976, 3:5737 (RISO—352) 

Probabilistic approach to reliability predictions for LWR fuel 
rods, 3:3290 (RISO-M— 1927) 

Resource Planning Associates, Inc., Cambridge, Mass. (USA) 

Source separation: the community awareness program in 
Somerville and Marblehead, Massachusetts, 3:4242 (PB— 
260654) 

— Electrical and Engineering Co., Inc., Las Vegas, Nev. 

Atmospheric tritium sampling at the NTS, 3:2671 (CONF- 
770926—1) 

Raft River Geothermal Exploratory Hole No. 3, 3:3110 (DO— 
10069 

Rhode Islead Univ., Kingston (USA). Dept. of Chemistry 

Identification of oil slicks by infrared spectroscopy. Final report 1 
Feb 74—15 Aug 76, 3:2407 (AD-A—040975) 

Rhode Island Univ., Kingston (USA). Graduate School of 

Oceanography 

Seabed disposal program: sorption and other geochemical and 
sedimentological studies of mid-plate, mid-gyre deep-sea 
sediments, 3:5383 (COO—2689-7) 

Rijksuniversiteit Utrecht (Netherlands) 

Heating of a pinch at intermediate B-values, 3:5624 (Rijnhuizen— 
76-96) 

Local electron density measurements in a screw pinch by means of 
a Michelson interferomter, 3:5634 (Rijnhuizen—76-98) 

Rockefeller Univ., New York (USA) 

Current problems in the weak interactions, 3:5515 (CONF- 
770137—1) 

Failure of the U(12) algebra in QCD, 3:5522 (COO—2220-96) 

Scalar quantum chromodynamics in two dimensions and parton 
model, 3:5524 (COO—2220-106) 

Rockwell International Corp., Canoga Park, Calif. (USA) 

Sodium technology and cover gas seal development programs. 
Quarterly technical progress report, January—March 1977, 
3:3391 (AI-ERDA—13195) 

— International Corp., Thousand Oaks, Calif. (USA). Science 
nter 

Development of an (AlGaAs-GaAs) graded band gap solar cell. 
Final report, 23 1 Oct 1973—Oct 1976, 3:2863 (N-——77-23603) 

Rome Air Development Center, Griffiss AFB, N.Y. (USA) 

Computer solutions to heat and diffraction equations in high 
energy laser windows. Volume 1. Interim report, 3:4720 (AD- 
B—017021) 

Computer solutions to heat and diffraction equations in high 
energy laser windows. Volume II. Interim report, 3:4721 (AD- 
B—017022) 

Studies of electron interactions with communications materials. 
Final report July 1970—September 1976, 3:5564 (AD-A— 
040937) 


Salford Univ. (UK) 
Control of gaseous sulphur and nitrogen compound emission. 
Volume 2, 3:2402 (CONF-7604124—P2) 
Control of gaseous sulphur and nitrogen compound emission. 
Volume 1, 3:2148 (CONF-7604124—P1) 
Sandia Labs., Albuquerque, N.Mex. (USA) 
Analysis of elevated temperature cyclic deformation of austenitic 
stainless steels, 3:4360 (SAND—76-5888C) 
Architecture for contemporary computer aids to generate IC mask 
layouts, 3:4757 (SAND—77-1254C) 


SCHOOL OF AVIATION MEDICINE, RANDOLPH AFB, 


Cable tray fire tests, 3:3825 (SAND—77-1125C) 

Conductivity of thick film (cermet) resistors as a function of 
metallic particle volume fraction, 3:4756 (SAND—77-1042C) 

Configuration of road convoys: a simulation study, 3:2692 
(SAND—77-8625) 

Creep fatigue damage under multiaxial conditions, 3:4668 
(SAND—77-0296c) 

Design and construction of a one kilowatt concentrator 
photovoltaic system, 3:2869 (SAND—77-0909) 

Development, flight performance, and test results for two single- 
stage Malemute rocket vehicles launched at Tonopah Test 
Range, 3:4667 (SAND—77-0061) 

Drilling technology research program, 3:4791 (SAND—77-1160C) 

Effect of heat on pathogenic organisms found in wastewater 
sludge, 3:5293 (SAND—77-1338C) 

Estimating the availability of LLEA officers, 3:2693 (SAND—77- 
8626) 

Existence of negative ions in the framework of the statistical 
model, 3:5488 (SAND—77-6015) 

General application of system event tree analysis to light water 
reactors, 3:3826 (SAND—77-1372C) 

Geochemistry of Delaware Basin groundwaters, 3:5384 (SAND— 
77-0420C) 

In-reactor experiments with simulated LMFBR debris beds, 3:3827 
(SAND—77-1443C) 

Investigations into the effects of an arc discharge on a high 
velocity liquid jet, 3:4701 (SAND—77-1135) 

Location errors in time of arrival (TOA) and time difference of 
arrival (TDOA) systems, 3:5747 (SAND—77-0495) 

Massive hydraulic fracture mapping and characterization 
program. Surface potential data for Wattenberg 1975—1976 
experiments, 3:2478 (SAND—77-0396) 

Mechanical properties of oil shale of importance to in-situ 
rubblization, 3:2500 (SAND—77-0499C) 

Meteorological data quarterly report WIPP site: Eddy County, 
New Mexico, Summer Quarter, May—June 1976, 3:5095 
(SAND—77-1146) 

Optical properties of a solar-absorbing molten salt heat transfer 
fluid, 3:2909 (SAND—77-0938) 

Passive Iron: a semiconductor model for the oxide film, 3:4499 
(SAND—77-1405C) 

Proceedings of the solar irrigation workshop, 3:3001 (SAND—77- 
0992) 

SALSIM: a language for control of digital logic simulation, 3:4754 
(CONF-771104—1) 

Sandia Laboratories technical capabilities: materials and processes, 
3:4317 (SAND—77-0002) 

Sandia solar energy titles, 3:2817 (SAND—77-0920) 

Sandia technology, 3:4516 (SAND—77-0701(Vol.3)(No.1)) 

Self-consistent, relativistic, ferromagnetic band structure of 
gadolinium, 3:4335 (SAND—77-1260C) 

Shallow formation hydrofracture mapping experiment, 3:2342 
(SAND—77-0142C) 

Solar Total Energy Test Facility Project. Semiannual report, 
October 1976—March 1977, 3:2915 (SAND—77-0738) 

SPTH3: subroutine for finding shortest sabotage paths, 3:2690 
(SAND—77-1060) 

Use of ISEM in studying the impact of guard tactics on facility 
safeguards system effectiveness, 3:2689 (SAND—77-0410C) 

User/programmer guide for UCMDS8: file index table update, 
3:5748 (SAND—77-0508) 

Sandia Labs., Livermore, Calif. (USA) 

Fiscal year 1977 annual operating plan for the thermochemical 
energy storage and transport program, 3:3907 (SAND—77- 
8226) 

Survey of threat studies related to the nuclear power industry, 
3:2691 (SAND—77-8254) 

Thermochemical energy storage and transport program 
semiannual report, October 1976—March 1977, 3:3906 
(SAND—77-8017) 

Scandpower, Inc., Bethesda, Md. (USA) 

Nuclear fuel performance evaluation. Final report, 3:3273 (EPRI- 
NP—409(6-77)) 

School of Aerospace Medicine, Brooks AFB, Tex. (USA) 

Variables affecting radiation-induced performance decrements. 
Interim report, June 1975—August 1976, 3:5309 (AD-A— 
039271) 

School of Aviation Medicine, Randolph AFB, Tex. (USA) 

Radiation-induced gastrointestinal death in the monkey, 3:5308 
(AD-A—036298) 
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Science Applications, Inc., La Jolla, Calif. (USA) 

Borehole model calculations for direct uranium measurement with 

neutrons. Final report, 3:2532 (GJBX—44(77)) 
Applications, Inc., Palo Alto, Calif. (USA) 

Characteristics of pipe system failures in light water reactors, 
3:3781 (EPRI-NP—438) 

Overview of the CRBRP safety study, 3:3780 (CRBRP-PS—01) 

Science Research Council, Chilton (UK). Rutherford Lab. 

Toroidal simulation for a superconducting Tokamak, 3:5691 
(RL—77-040/A) 

SCS Engineers, Reston, Va. (USA) 

Assessment of industrial hazardous waste practices, leather 
tanning and finishing industry. Final report Jun 1975—Nov 
1976, 3:5172 (PB—261018) 

Sea Solar Power, Inc., York, Pa. (USA) 

To design, construct, and test a model sea solar power plant. 
Annual progress report, 1 June 1974—12 December 1974, 
3:2920 (PB—263949) 

Sheldahl, Inc., Northfield, Minn. (USA) 

Reflective materials evaluation. Final report, Task III, July 1975— 

April 1977, 3:3005 (COO/2699—5) 
Siemens A.G., Erlangen (Germany, F.R.) 

Development of high field superconductors. Final report, 
September 1974, 3:4327 (N—77-14893) 

Skidaway Inst. of Oceanography, Savannah, Ga. (USA) 

Coordination: southeast continental shelf studies. A progress 
report, 3:5188 (SRO—901-2) 

Skoda, Pizen (Czechoslovakia). Zavod Vystavba Jadernych 

Elektraren 


Extension of the variational principle and of the generalized 
perturbation method to the general form of the functionals of a 
critical reactor, 3:3535 (ZJE—193) 

Measurement of radiation-induced heating of uranium in fuel 
assemblies in the A-1 reactor under operation. Program of in- 
core measurements. Part 4, 3:3378 (ZJE—147) 

Sloan-Kettering Inst. for Cancer Research, New York (USA) 

Genetic and developmental study of a complex locus in the house 
mouse. Progress report, August 1, 1976—July 31, 1977, 3:5252 
(COO—4159-03) 

Smithsonian Astrophysical Observatory, Cambridge, Mass. (USA) 

Line blanketing in Vega and Sirius. Final report, 3:5401 (N—77- 
24027) 

The calculation of theoretical chromospheric models and 
predicted OSO I spectra. Semiannual report, 1 July—30 
December 1976, 3:5419 (N—77-19975) 

Solar, San Diego, Calif. (USA) 

Design and development of a major engine component 
(compressor) for a 60-kw turbine generator set. Final report, 
3:3171 (AD-A—041717) 

Development of a ceramic tube heat exchanger with relaxing 
joint. Monthly technical progress report, July 1—August 1, 
1977, 3:4665 (FE—2556-07) 

South Carolina Univ., Columbia (USA). Belle W. Baruch Inst. for 

Marine Biology and Coastal Research 

Effect of sublethal metal pollutants on the fiddler crab 'Uca 
pugilator’. Final report, 3:5351 (PB—267940) 

Southern Methodist Univ., Dallas, Tex. (USA) 

Geothermal investigations in Idaho. Part 8. Heat flow study of the 
Snake River Plain region, Idaho, 3:3101 (NP—22003/8) 

Thin films of silicon on low-cost substrates. Quarterly project 
report No. 2, December 1, 1976—February 28, 1977, 3:2866 
(SAN/1285—2) 

uthern Research Inst., Birmingham, Ala. (USA) 

Factors associated with the incidence of congenital anomalies: a 
localized investigation. Environmental health effects research 
series, 3:4730 (PB—266184) 

Procedures manual for electrostatic precipitator evaluation. Final 
report November 1976—Mar 1977, 3:4796 (PB—269698) 

Recent USSR literature on control of particulate emissions from 
stationary sources. Final report January—December 1976, 
3:3207 (PB—268008) 

Southwest Research Inst., San Antonio, Tex. (USA) 

Preparations for acquisition of baseline emissions data from 
gasoline powered trucks between 6,000-lb. and 10,000-Ib. gvw. 
Interim report, 3:4271 (PB—267501) 

Spectrolab, Inc., Sylmar, Calif. (USA) 

Analysis of effects of impurities intentionally incorporated into 
silicon. First quarterly report, February 1, 1977—April 29, 1977, 
3:2851 (ERDA/JPL/954694—77/1) 
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Spectron Development Labs., Inc., Costa Mesa, Calif. (USA) 

Laser interferometer analysis of flue gas particles from a fluidized 
bed combustor, 3:2156 (FE/2413—1) 

Staatliches Amt fuer Atomsicherheit uad Strahlenschutz, Berlin 

(German Democratic Republic) 

Welding faults and nuclear safety, 3:3563 (SAAS—211) 

Stanford Linear Accelerator Center, Calif. (USA) 

Lectures in electron—positron annihilation. Part II. Anomalous 
lepton production, 3:5492 (SLAC-PUB—1592) 

Measurement of the electron—deuteron elastic scattering cross 
section in the range 0.8 = q? S 6 GeV?, 3:5493 (SLAC-PUB— 
1596) 

Stanford Research Inst., Menlo Park, Calif. (USA) 

A methodology for making a quantitative assessment of passenger 
transportation alternatives. Final report, 3:4168 (AD-A— 
040952) 

A theory for critical loads to damage a cylindrical shell by a large 
underwater explosion. Final report 1 February 1972—26 April 
1973, 3:5083 (AD-A—042074) 

Characterization of initiation and detonation by Lagrange gage 
technology. Final report, 3:5076 (UCRL—13760) 

Chatanika radar results during the EXCEDE experiment. Topical 
report January—September 1976, 3:5434 (AD-A—039311) 

Predictions of effects produced by the DICE THROW detonation 
on experimental microwave links. Topical report 1 January—30 
September 1976, 3:5072 (AD-A—040907) 

Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB—267121) 

Thermochemistry of gaseous compounds of metals. Annual 
summary report 5 Dec 74—4 Dec 75, 3:4547 (AD-A—040222) 

Stanford Research Inst., Menlo Park, Calif. (USA). Facilities and 

Housing Research Dept. 

Maximizing protection in new EOCS from nuclear blast and 
related effects: guidance provided by lecture and consultation. 
Technical report, 3:5769 (AD-A—039499) 

Stanford Univ., Calif. (USA) 

Debug user’s guide (Version E), 3:5751 (SU—326-P-39-23) 

EMMY system processor: principles of operation, 3:5752 (SU— 
326-P-39-24) 

Nuclear fuel management with plutonium recycle and limited 
separative work availability, 3:3338 

Program behavior and the performance of interleaved memories, 
3:5750 (SU—326-P-39-22) 

Stanford Univ., Calif. (USA). Dept. of Civil Engineering 

Heat treatment of refuse for increasing anaerobic biodegradability. 
Final report, January 1, 1976—May 31, 1976, 3:2876 (ERDA/ 
NSF/7940—7612) 

Stanford Univ., Calif. (USA). Dept. of Materials Science and 

Engineering 


Photoelectronic properties of II-VI heterojunctions. Progress 
report No. 1, September 1, 1976—March 31, 1977, 3:2870 (SU— 
326P47X1) 

Stanford Univ., Calif. (USA). Dept. of Mechanical Engineering 

Physical phenomena in flowing plasmas at high magnetic fields. 
Interim scientific report 15 Feb 76—14 Feb 77, 3:4081 (AD-A— 
040142) 

Stanford Univ., Calif. (USA). High-Energy Physics Lab. 

To develop a pion facility for cancer therapy. Final report 15 June 
1972—-31 May 1975, 3:4963 (PB—267946) 

Stanford Univ., Calif. (USA). Inst. for Plasma Research 

Geophysical predictions: sun—weather. Technical report, 3:5415 
(AD-A—040652) 

Large-scale periodic solar velocities: an observational study. 
Technical report, 3:5416 (AD-A—040653) 

Mean magnetic field of the Sun: observations at Stanford. 
Technical report, 3:5417 (AD-A—040654) 

Stanford Univ., Calif. (USA). Stanford Electronics Labs. 
Stanford Emulation Laboratory. Technical report No. 118, 3:5749 
(SU—326-P.39-11) 
State Univ. of New York, Binghamton (USA) 
Search for valence transitions in MgEu alloys, 3:4341 
Stichting Energieonderzoek Centrum Nederland, Petten 

Fast reactor programme. Fourth quarter 1976 progress report, 
3:3402 (ECN—15) 

Stichting voor Fundamenteel Onderzoek der Materie, Jutphaas 

(Netherlands). Instituut voor Plasma-Fysica 

Heating of a pinch at intermediate B-values, 3:5624 (Rijnhuizen— 
76-96) 

Heating of a pinch at intermediate 8-values. Report 76-98, 3:5622 
(NP—21656) 
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Local electron density measurements in a screw pinch by means of 

a Michelson interferomter, 3:5634 (Rijnhuizen—76-98) 
Stockholm Univ. (Sweden). Meteorologiska Institutionen 

Atmospheric deposition due to long and short distance sources 
with special reference to wet and dry deposition of sulphur 
compounds around an oil fired power plant, 3:5107 (N—76- 
33723 

Stoller aM) Corp., New York (USA) 

Assessment of the United States uranium supply outlook, short 

and intermediate term (1977—1996), 3:2521 (PB—266647) 
Stone and Webster Engineering Corp., Boston, Mass. (USA) 

Two-dimensional coastal storm surge model, 3:3642 (SWECO— 
7501-NP-A) 

Strathmore Paper Co., Turner Falls, Mass. (USA) 

Papermill wastewater treatment by microstraining. Final report, 
3:4201 (PB—266574) 

Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Kernenergetik 

Application of internal nodes on using finite elements in reactor 

hysics, 3:3531 (IKE—4-70) 
Genaues Corp., Rockford, Ill. (USA). Sundstrand Energy Systems 

Organic Rankine kilowatt isotope power system. First annual 
summary report, August 1, 1975—August 1, 1976, 3:2723 
(NRA—3071-035) 

Surtsey Research Society, Reykjavik (Iceland) 

Technical progress report of biological research on the Volcanic 
Island Surtsey and environment for the year 1976, 3:5165 
(COO—3531-25) 

Syracuse Research Corp., N.Y. (USA). Center for Chemical Hazard 

Assessment 

Investigation of selected potential environmental contaminants: 
benzotriazoles. Final technical report, 3:2760 (PB—266366) 

System Development Corp., Huntsville, Ala. (USA) 

A four-law logic comment on time, quantum change, and 

Universe closure, 3:5429 (AD-A—039108) 
Systems, Science and Software, La Jolla, Calif. (USA) 

A preliminary specification of the geosynchronous plasma 
environment. Topical report, 3:5445 (AD-A—041919) 

Test facility for well logging cables (in air at atmospheric 
pressure), 3:3111 (SAN/1208—1) 


Utilization of seismic exploration technology for high resolution 
mapping of a geothermal reservoir. Final report, 3:3102 (SAN/ 
1249—1) 


+ 


Technische Hochschule Aachen (Germany, F.R.). Lehrstuhl fuer 
Reaktortechnik 
Dose factors to calculate the radiation exposure due to radioactive 
waste air from nuclear facilities, 3:3644 (Juel—1381) 
Technische Univ. Braunschweig (Germany, F.R.). Fakultaet fuer 
Maschinenbau und Elektrotechnik 
Calculation of the thermal and hydraulic states in rod cluster cores 
of light-water reactors, 3:3314 (GKSS—77/E/4) 
Technology and Economics, Inc., Cambridge, Mass. (USA) 
The energy vista: policy perspectives on energy conservation 
through land use management, 3:4060 (PB—259417) 
Teknekron, Inc., Berkeley, Calif. (USA) 
Comprehensive standards: the power generation case, 3:3195 
(PB—259876) 
High level waste repository site suitability criteria. Environmental 
impact statement methodology, 3:2657 (UCRL—13739) 
Tekniska Hoegskolan, Stockholm (Sweden) 
Long term dynamics for the evaluation of power system reserves, 
3:3211 (NP—22398) 
Teledyne Brown Engineering, Huntsville, Ala. (USA) 
Proton-induced radioactivity in Nai (T1) scintillation detectors. 
Interim report, 3:5019 (N—77-23906) 
Teledyne Geotech, Alexandria, Va. (USA). Seismic Data Lab. 
Seismic data analysis center. Final techical report, 3:5093 (AD- 
A—040301) 
Teledyne Isotopes, Westwood, N.J. (USA) 
Measurement of carbon isotope ratios in volatile hydrocarbons 
derived from plants. Final report, 3:5173 (PB—267783) 
Tennessee Univ., Knoxville (USA). Dept. of Electrical Engineering 
Guidelines for small-scale production of thick-film hybrid 
microcircuits, 3:4755 (ORNL/Sub—3961/1) 
Terraspace, Inc., Rockville, Md. (USA) 
Review of Russian data on hydrotransport of coal. Final report 1 
Aug—30 Nov 76, 3:2267 (PB—267269) 
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Tetra Tech, Inc., Arlington, Va. (USA) 

U.S. Navy energy R and D progress October 1976—Msarch 1977. 
Technical report, 3:3978 (AD-A—039546) 

Texas A and M Univ., College Station (USA). Water Resources Inst. 

Potential impact of the development of lignite reserves on water 
resources of East Texas. Research project completion report, 
3:2197 (PB—263492) 

Texas Governor's Energy Advisory Council, Austin (USA) 

Natural gas: a case for decontrol, 3:2482 (PB—267795) 

Texas Instruments, Inc., Dallas (USA) 

Josephson junction technology program. Phase I. Final report 4 

Oct 1976—21 Apr 1977, 3:4681 (AD-A—039598) 
Texas Southern Univ., Houston (USA) 

Solvent extraction studies using high-molecular-weight amines. 
Progress report, 3:4539 (ORO—4535-4) 

Texas Tech Uniy., Lubbock (USA). Dept. of Electrical Engineering 

Proceedings of the workshop on switching requirements and R 
and D for fusion reactors, 3:5694 (EPRI-ER—376-SR) 

— Tech Univ., Lubbock (USA). Dept. of Physics and Engineering 
ysics 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descriptors and qualifi- 
ers (subheadings) are selected and presented in the following format: 
SUBJECT DESCRIPTOR;QUALIFIER 
Title, (supplementary information), citation number, (report 
number) 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In cases 
for which the title contains little or no information related to the 
subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases the 
title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are generally 
the names of specific materials, things, or processes. To the extent 
possible, a qualifier is sclected to describe the properties of, or 
processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous terms 
or phrases to the descriptor selected as a subject heading for the 
concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See also 
references” are used to indicate where to find references to subject 
concepts that are narrower, broader, or related to a particular 
subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 
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Study of some primary and secondary chemi-ionization reactions 
in hydrocarbon oxidations, 3:4632 
ACETYLENES 
See ALKYNES 
ACID ELECTROLYTE FUEL CELLS/CATALYSTS 
Platinization of platinum-doped Kocite electrodes in phosphoric 
acid fuel cells. Interim progress report No. 3, September- 
December 1976, 3:4103 (AD-A-039242) 
ACIDS (INORGANIC) 
See INORGANIC ACIDS 
ACOUSTIC EMISSION TESTING/BIBLIOGRAPHIES 
Acoustic holography (citations from the NTIS data base). Report 
for 1964-July 1977, 3:4749 (NTIS/PS-77/0578) 
Acoustic holography (citations from the Engineering Index data 
base). Report for 1970-July 1977, 3:4750 (NTIS/PS-77/0579) 
ACOUSTIC MEASUREMENTS/STANDARDIZATION 
Metrology and measuring techniques, 3:5031 (PB-266556-T/SL) 
ACTINIDE COMPOUNDS/MAGNETIC PROPERTIES 
Magnetic properties of actinide systems, 3:4461 (CONF-770717-4) 
ACTINIDE NUCLEI/ENERGY-LEVEL TRANSITIONS 
Comparison of experimental and theoretical binding and transition 
energies in the actinide region (Review), 3:5552 (CONF-770579- 
2 


ACTINIDES/MAGNETIC PROPERTIES 
Magnetic properties of actinide systems, 3:4461 (CONF-770717-4) 
ACTINIDES/SEPARATION PROCESSES 

Technical Division quarterly progress report, April 1-June 30, 

1977, 3:2581 (ICP-1123) 
ACTINIDES/SOLVENT EXTRACTION 

Bidentate organophosphorus extractants: purification, properties 
and applications to removal of actinides from acidic waste 
solutions, 3:2612 (ARH-SA-263) 

Evaluation of crown compounds in solvent extraction of metals, 
3:4537 (CONF-770907-4) 

Impurities that cause difficulty in stripping actinides from 
commercial tetraalkylcarbamoylmethylphosphonates, 3:2583 
(ORNL/TM-5878) 

Removal of actinides from high activity wastes by solvent 
extraction: outline of the research work at Ispra J.R.C. 
laboratories, 3:2617 (EUR-5527) 

ACTIVATED CARBON/BIBLIOGRAPHIES 

Activated carbon. Volume 2. 1975-June 1977 (citations from the 

poking data base). Report for 1975-Jun 77, 3:4496 (NTIS/PS-77/ 
) 

Activated carbon. Part 1. Waste water treatment (citations from 
the Engineering Index data base). Report for 1970-Jun 77, 
3:4475 (NTIS/PS-77/0537) 

Activated carbon. Part 2. Other uses (citations from the 
Engineering Index data base). Report for 1970-Jun 77, 3:4171 
(NTIS/PS-77/0538) 

Activated charcoal (citations from the Engineering Index data 
base). Report for 1970-Jun 77, 3:4497 (NTIS/PS- 77/0539) 

ACTIVATION DETECTORS/DESIGN 

Activation detectors for neutron flux and spectrum determination, 

3:3554 (AERE-R-8654) 
ACTIVITY COEFFICIENT 

See REACTION KINETICS 
ADENOCARCINOMAS 

See CARCINOMAS 
ADGEZATOR 

See ELECTRON-RING ACCELERATORS 
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ADHESIVES/PERFORMANCE TESTING 
Adhesive torsional creep/failure study, 3:4666 (MHSMP-76- 


48(Rev.1)) 
ADHESIVES/SPECIFICATIONS 
and control semiannual progress ert 
mber 1976 and January-April 1977, 3:4515 


(RFP-2644) 
ADIABATIC COMPRESSION HEATING Be > 
ar of a pinch at intermediate B-values, 3:5624 (Rijnhuizen- 
76-96) 


Quality engineerin, 
November and 


Heating of a pinch at intermediate B-values. Report 76-98 (Snow- 
plow model calculations), 3:5622 (NP-21656) 
ADIABATIC COMPRESSION HEATING/POWER SUPPLIES 
Switching requirements for LINUS systems, 3:5700 (EPRI-ER- 
376-SR) 
ADSORBENTS 
See also CHARCOAL 
ADSORBENTS/PRODUCTION 
Adsorbents for the purification of effluents from the coals of 


ADSORPTION, PERFORMANCE 

Aging and poisoning of iodine sorption materials, 3:3561 (KFK- 
2375) 

ADVANCED THERMAL REACTOR FUGEN 
See JATR REACTOR 
ADVERSARIES 

Survey of threat studies related to the nuclear power industry, 

3:2691 (SAND-77-8254) 
AERODYNAMICS/RESEARCH PROGRAMS 

Fundamental problems in high altitude aerodynamics. Final report 
1 October 1971-30 September 1976 (Univ. of Southern 
California, Dept. of Aerospace Engineering), 3:5469 (AD-A- 
039119) 

AEROSOL GENERATORS/DESIGN 

Methods for producing laboratory aerosols similar to pressurized 

consumer product aerosols, 3:5355 (LF-56) 
AEROSOL MONITORING/DATA PROCESSING 

Electrical aerosol analyzer: history, principle, and data reduction, 

3:5103 (COO-1248-51) 
AEROSOLS 

See also RADIOACTIVE AEROSOLS 
AEROSOLS/CHEMICAL ANALYSIS 

Study of air pollution scavenging. Fifteenth progress report (Air 
pollution over St. Louis, Missouri and rural Illinois), 3:5102 
(COO-1199-52) 

AEROSOLS/ECOLOGICAL CONCENTRATION 

National assessment of the urban particulate problem. Volume 

XII. Cleveland, Ohio. Final report, 3:5125 (PB-268013) 
AEROSOLS/INHALATION 

Characterization of respirable particles generated during the use of 
aerosolized consumer products, 3:5354 (LF-56) 

Combined experimental and simulation approach to studying the 
inhalation toxicology of aerosolized ee ee cts 
(Inhalation toxicity testing in laboratory animals), 3:5353 (LF- 
56 


Effects of repeated inhalation $3) LFS) of hamsters to aerosolized 
aluminum chlorhydrate, 3:5357 (LF-56 
Methods for analysis of lungs for hee consumer product 
residues, 3:5356 (LF-56) 
AEROSOLS/PARTICLE SIZE CLASSIFIERS 
Design of minimum-weight diffusion batteries. Final report 
September 1973-September 1974, 3:5055 (PB-266217) 
AEROSOLS/PHOT EMICAL REACTIONS 
— of photochemical aerosols. Final report, 3:5128 (PB- 
268895) 
AEROSOLS/POLLUTION CONTROL EQUIPMENT 
—— on high efficiency aerosol filtration, 3:5100 (CONF- 
1145-) 
AEROSOLS/PRECIPITATION SCAVENGING 
Study of air pollution scavenging. Fifteenth progress report (Air 
pollution over St. Louis, Missouri and rural Ilinois), 3:5102 
(COO-1199-52) 
AEROSOLS/SAMPLING 
Filtration efficiency of organic vapor sampling tubes against 
particulates, 3:5133 
AEROSOLS/TISSUE DISTRIBUTION 
Combined experimental and simulation approach to rns the 
inhalation toxicology of aerosolized consumer ucts 
— toxicity testing in laboratory nial). 3 3:5353 (LF- 


) 
AFRICA 
See also EGYPTIAN ARAB REPUBLIC 
NIGERIA 
SOUTH AFRICA 
ZAIRE REPUBLIC 
AFRICA/URANIUM DEPOSITS 
Hydrothermal uranium deposits, 3:2527 
AFTER-HEAT/TIME DEPENDENCE 
Review of short-term fission-product-decay power, 3:3861 





JAN. 31, 1978 


AFTER-HEAT REMOVAL 
Dryout heat fluxes for inductively heated particulate beds, 3:3846 
AFTER-HEAT REMOVAL/TEST FACILITIES 
Considerations on a PAHR test facility (LMFBR), 3:3707 (CONF- 
761001-P1 
AGGLOMERATING ASH PROCESS/PROCESS 
DEVELOPMENT UNITS 
Agglomerating burner gasification process: design, installation, 
and operation of a 25-ton-a-day process development unit. 
Monthly progress report, August 1977, 3:2083 (FE-1513-64) 
AGGLUTINATION 
See ANTIGEN-ANTIBODY REACTIONS 
AGRICULTURAL WASTES/WASTE PROCESSING 
Research needs in waste utilization, 3:4248 
AGRICULTURE 
Comparative Animal Research Laboratory. Progress report, 1974- 
1977, 3:5302 (ORO-754) 
Phosphate-1977 (Supply/demand of phosphate rock in U.S. and 
effects), 3:3975 (PB-267739) 
AIR 


See also EARTH ATMOSPHERE 
SURFACE AIR 
AIR/PHOTON COLLISIONS 
Bhabha Atomic Research Centre, Bombay, 3:5579 
AIR/PHOTON TRANSPORT 
Gamma ray build-up factors for finite media, 3:5583 
AIR CLEANING/MEETINGS 
Seminar on high efficiency aerosol filtration, 3:5100 (CONF- 
761145-) 
AIR CLEANING/PROCEEDINGS 
Seminar on high efficiency aerosol filtration, 3:5100 (CONF- 
761145-) 
AIR CLEANING SYSTEMS 
Airing technique in nuclear power plants, 3:3577 
AIR CLEANING SYSTEMS/PERFORMANCE 
Current challenges in air cleaning at nuclear facilities, 3:3572 
AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
AIR CONDITIONERS/ENERGY CONSERVATION 
Exhaust air humidification in heat recovery installations, 3:4117 
AIR CONDITIONERS/FUEL CONSUMPTION 
Gas-fired air-conditioning units and swimming pools contribute to 
equalizing the distribution of gas, 3:4167 
AIR CONDITIONERS/OPERATION 
Air conditioning in the Federal Republic of Germany, 3:4155 
AIR CONDITIONERS/PERFORMANCE 
Air conditioning in the Federal Republic of Germany, 3:4155 
AIR CONDITIONING 
See also ANNUAL CYCLE ENERGY SYSTEM 
SOLAR AIR CONDITIONING 
AIR CONDITIONING/ENERGY CONSUMPTION 
Significance of saving energy and technological realization within 
construction, 3:4156 
AIR FILTERS/CORROSION 
Corrosive environment tester for filter media (Fluorine, fluorides 
and nitrogen dioxide environments), 3:4687 (K-1891) 
AIR FILTERS/DECONTAMINATION 
Decontamination of HEPA filters: April-June 1977, 3:2624 
(MLM-2445 
AIR FILTERS/DESIGN 
Active carbon adsorption tower for rare gas hold-up system 
(Patent; BWR), 3:3652 
Gas or air filter (Patent), 3:4690 
AIR FILTERS/PERFORMANCE 
Aging and poisoning of iodine sorption materials, 3:3561 (KFK- 
2375) 
Penetration of HEPA-filters by alpha recoil aerosols, 3:4689 
Post accident recirculation air cleanup filters for fission product 
removal from the containment atmosphere, 3:3794 (K FK-2375) 
AIR FILTERS/PERFORMANCE TESTING 
Evaluation of EPA method 5 probe deposition and filter media 
efficiency. Progress report, September 1975-June 1977, 3:4688 
(LA-6899-PR) 
Seminar on high efficiency aerosol filtration, 3:5100 (CONF- 
761145-) 
AIR HEATERS 
See also SOLAR AIR HEATERS 
AIR HEATERS/ENERGY CONSUMPTION 
Gas economizer for low temperature stack gas, 3:4204 
AIR POLLUTION 
See also STATIONARY POLLUTANT SOURCES 
Economics of energy for transportation (Book chapter; in 
German), 3:4173 
Nitrogen oxide kinetics in combustion systems and their 
embodiment in computation schemes, 3:2403 (CONF-7604124- 
P2) 
AIR POLLUTION/BIOLOGICAL EFFECTS 
Analysis of natural systems. Quantitative ecology of impact 
evaluation, 3:5164 (BNWL-2100(Pt.2)) 


AIR POLLUTION CONTROL/POLLUTION CONTROL 


AIR POLLUTION/CARBON DIOXIDE 

Uncertainties associated with future atmospheric CO: levels, 
3:5111 (ORAU/IEA(O)-77-16) 

AIR POLLUTION/CARBON MONOXIDE 

Indoor and outdoor measurements of carbon monoxide (CO), 
3:5142 

AIR POLLUTION/COMPUTER GRAPHICS 

Optimization model for air quality analysis in energy facility 

siting, 3:5112 (ORNL/TM-6007) 
AIR POLLUTION/COST 

Ambient oxidant exposure and health costs in the United States, 

1973, 3:5134 
AIR POLLUTION/DATA TRANSMISSION 

Savannah River release: test of the new ARAC capability 

(Tritium transport in air), 3:5151 (UCRL-52307) 
AIR POLLUTION/DIFFUSION 
Numerical simulation of the transport of noxious gas taking into 
account diffusion in the mean wind direction, 3:5138 
AIR POLLUTION/ENVIRONMENTAL TRANSPORT 
Cooling tower plume model, 3:5115 (PB-259971) 
AIR POLLUTION/HEALTH HAZARDS 
NIOSH solid sorbents roundtable (2nd) held at Cincinnati, Ohio 
on December 5-6, 1973, 3:5113 (PB-266 449) 
AIR POLLUTION/MAPS 
Energy and pollution mapping: a prediction technique, 3:4016 
AIR POLLUTION/MEASURING METHODS 

Evaluation of stationary source particulate measurement methods. 
Volume II. Oil-fired steam generators. Interim report October 
1973-February 1976, 3:5129 (PB-269081) 

Optical systems unravel smog chemistry, 3:5132 

AIR POLLUTION/MONITORING 

Carbon dioxide laser system to measure gaseous pollutants. Final 

report, May 1974-1975, 3:5117 (PB-263028) 
AIR POLLUTION/REGIONAL ANALYSIS 

Energy and pollution mapping: a prediction technique, 3:4016 

Optimization model for air quality analysis in energy facility 
siting, 3:5112 (ORNL/TM-6007) 

AIR POLLUTION/REMOTE SENSING 

Remote air sampler, 3:5144 

Remote sensing applied to environmental pollution detection and 
management (a bibliography with abstracts). Report for 1964- 
July 1977, 3:5110 (NTIS/PS-77/0674) 

AIR POLLUTION/RESEARCH PROGRAMS 

Air quality and health, 3:3962 

Setting environmental research policies, 3:3968 

AIR POLLUTION/STANDARDS 

Air purification. Volume 8, Number 2, June 1970, 3:5158 (PB- 
259534-T/SL) 

AIR POLLUTION/WASHOUT 

Precipitation washout (a bibliography with abstracts). Report for 
1964-July 1977, 3:5109 (NTIS/PS-77/0658) 

AIR POLLUTION ABATEMENT 

Effect of molecular gas radiation on a planar, two-dimensional, 
turbulent-jet diffusion flame (Reduced combustion temperature 
for reduced NO), 3:2765 

AIR POLLUTION ABATEMENT/ECONOMIC IMPACT 

Model to determine the economic damages likely to result from 
the coal-fired generating plant proposed for Ada County, Idaho, 
3:3956 (PB-267805) 

Open space as an air resource management measure. Volume III. 
Demonstration plan (St. Louis, Mo.). Final report, 3:5121 (PB- 
266450) 

AIR POLLUTION ABATEMENT/GOVERNMENT POLICIES 

The effect of automotive fuel conservation measures on air 
pollution. Final report, 3:3966 (PB-259908) 

AIR POLLUTION CONTROL 

Coordinating the attack on particulates (EPPI test facility), 3:4032 

International conference on oxidant problems: analysis of the 
a presented. I. Definition of key issues, 

5136 

Survey of sulfate, nitrate, and acid aerosol emissions and their 

control. Final task report, 3:2160 (PB-267558) 
AIR POLLUTION CONTROL/BIBLIOGRAPHIES 

Air purification. Volume 8, Number 2, June 1970, 3:5158 (PB- 
259534-T/SL) 

AIR POLLUTION CONTROL/ECONOMIC IMPACT 

High cost of clean air rules not fully justified, 3:3970 

Study to support new source performance standards for the dry 
——s industry. Final report Dec 74-May 76, 3:5124 (PB- 

2 ) 
AIR POLLUTION CONTROL/LEGISLATION 

Legislation and regulations concerning air pollution prevention: 
emission and immission standards, 3:5157 

AIR POLLUTION CONTROL/POLLUTION CONTROL 

EQUIPMENT 

Development of microwave plasma detoxification process for 
hazardous wastes. Phase I. Final report, 3:5127 (PB-268526) 





AIR POLLUTION CONTROL/RESEARCH PROGRAMS 


AIR POLLUTION CONTROL/RESEARCH PROGRAMS 
EPA and — ay mrp tf ressure — 
control ams. Final report, 3:3203 (PB-266231) 
AIR POLL TON MONITORS/DESIGN 
A radioiodine detector based on laser induced fluorescence. 
Memorandum report, 3:3680 (AD-A-040604) 
Carbon dioxide laser system to measure a pollutants. Final 
report, May 1974-1975, 3:5117 (PB-263028) 
Design of minimum- aioe diffusion batteries. Final report 
September 1973-September 1974, 3:5055 (PB-266217) 
Electrical aerosol analyzer: history, principle, and data reduction, 
3:5103 (COO-1248-51) 
AIR POLLUTION MONITORS/EFFICIENCY 
Filtration efficiency of organic vapor sampling tubes against 
particulates, 3:5133 
AIR POLLUTION MONITORS/PERFORMANCE TESTING 
Study of air pollution scavenging. Fifteenth progress report (Air 
pollution over St. Louis, Missouri and rural Illinois), 3:5102 
(COO-1199-52) 
AIR QUALITY 
A methodology for making a quantitative assessment of passenger 
transportation alternatives. Final report (On basis of energy 
conservation, air quality, commuter costs, and land use), 3:4168 
(AD-A-040952) 
AIR QUALITY/MONITORING 
Air ——_ data: 1975 third quarter statistics. Final report, July- 
tember 1975, 3:5118 (PB-263907) 
AIR QUALITY/STANDARDS 
“= quality and health (Research needed to better establish), 


AIR SAMPLERS/OPERATION 

Remote air sampler, 3:5144 

AIRCRAFT/AVIATION FUELS 

An evaluation of very large airplanes and alternative fuels: 

executive summary. Interim report, 3:4314 (AD-A-042112) 
AIRCRAFT/ENERGY EFFICIENCY 

Fy 1978 Aeronautics and Space Technology Program summary. 
Statement before the Committee on Commerce, Science, and 
Transportation, United States Senate, 3:4182 (N-77-24010) 

AIRCRAFT/EXHAUST GASES 

Aircraft emissions: potential effects on ozone and climate: a 
review and progress report. Final report, 3:5099 (AD-A-040638) 

Assessment of atmospheric condensation nuclei associated with jet 
aircraft traffic. Annual report, May 1976-April 1977, 3:5098 
(AD-A-036504) 

AIRCRAFT/FUEL CONSUMPTION 

Cost/benefit tradeoffs for reducing the energy consumption of the 
commercial air transportation system. Volume 1: technical 
analysis. Final report, 3:4179 (N-77-23072) 

Cost/benefit tradeoffs for reducing the energy consumption of the 
commercial air transportation system. Volume 2: market and 
economic analyses. Final report, 3:4180 (N-77-23073) 

Energy consumption characteristics of transports using the prop- 
fan concept. Final report, 3:4175 (N-77-14029) 

Energy consumption characteristics of transports using the prop- 
fan concept: summary report. Final report, 3:4176 (N-77-14030) 

AIRCRAFT/FUEL ECONOMY 

AEMS implementation cost study for Boeing 727. Final report 
(Approach Energy Management System (AEMS)), 3:4177 (N- 
77-19060) 

The 727 Approach Energy Management System avionics 
specification (preliminary), 3:4178 (N-77-19066) 

Trends in engine design, 3:4184 

AIRCRAFT/GAS TURBINES 

Choice of compressor pressure ratio of small gas turbines placed in 

a bypass engine duct, 3:4299 (N-76-33207) 
AIRCRAFT/JET ENGINE FUELS 

An evaluation of very large airplanes and alternative fuels. Interim 

report, 3:4313 (AD-A-040532) 
AIRCRAFT/NICKEL-CADMIUM BATTERIES 

Nickel/cadmium aircraft batteries: rapid electrolyte exchange 
technique. Technical note, 3:3932 (AD-A-039335) 

Nickel/cadmium aircraft batteries: battery alarm unit. Technical 
note, 3:3928 (AD-A-039521) 

AIRCRAFT/PHYSICAL RADIATION EFFECTS 

A study of the charge and current induced on an aircraft in an 
EMP simulator facility. part i. the formulation. part ii. the 
singularity expansion method. Part III. The numerical results. 
Final report, 3:5041 (AD-A-039507) 

AIRCRAFT/TECHNOLOGY ASSESSMENT 

Fy 1978 Aeronautics and Space Technology Program summary. 
Statement before the Committee on Commerce, Science, and 
Transportation, United States Senate, 3:4182 (N-77-24010) 

AIRCRAFT FUELS 
See AVIATION FUELS 
ALASKA/COAL DEPOSITS 
Short notes on Alaskan geology, 1976, 3:5377 (PB-267846) 
ALASKA/GEOLOGY 
Short notes on Alaskan geology, 1976, 3:5377 (PB-267846) 
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ALASKA/OFFSHORE OPERATIONS 

Marine service bases for offshore oil development, 3:2394 (PB- 
267892) 

ALASKA GAS PIPELINE/ENVIRONMENTAL IMPACTS 

Alaska natural gas transportation systems. Volume I. El Paso 
Alaska Company. docket no. CP 75-96, et al. General economic 
analysis comparison of systems. Draft environmental impact 
statement, 3:2484 (PB-267029) 

Alaskan arctic natural gas transportation system. Volume II. El 
Paso Alaska Company. docket No. CP 75-96. Draft 
environmental impact statement, 3:2485 (PB-267030) 

ALBEDO-NEUTRON DOSEMETERS/DIELECTRIC TRACK 

DETECTORS 

LLL development of a combined etch track: albedo dosimeter, 
3:5028 (UCRL-79658) 

ALBEDO-NEUTRON DOSEMETERS/PERFORMANCE 
LLL development of a combined etch track: albedo dosimeter, 
3:5028 (UCRL-79658) 
ALBERTA/COAL DEPOSITS 
Formation of the Rocky Mountain coking coal deposits, 3:2179 
ALBERTA/INSOLATION 
Turbidity of the atmosphere at solar noon for Edmonton, Alberta, 
Canada, 3:2837 
ALBERTA/NATURAL GAS DEPOSITS 
Petrophysical evaluation of the Bluesky sand, Bassett Area, 
berta, 3:2460 
ALBERTA/PETROLEUM DEPOSITS 
Costs of supply: oil enhanced-recovery schemes in Alberta, 3:2349 
ALBUMINS/BIOCHEMISTRY 

Identification of albumin- synthesizing polysomes from mouse liver 

and a mouse hepatoma cell line (I tracer technique), 3:5239 
ALBUMINS/BIOSYNTHESIS 
Identification of albumin- “synthesizing polysomes from mouse liver 
and a mouse hepatoma cell line ('*°I tracer technique), 3:5239 
ALCOHOLS 
See also ETHANOL 
GLYCOLS 
METHANOL 
ALCOHOLS/ENVIRONMENTAL TRANSPORT 
Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB-267121) 
ALDEHYDES 
See also ACETALDEHYDE 
FORMALDEHYDE 
FURFURAL 
GLUCOSE 
ALDEHYDES/ENVIRONMENTAL TRANSPORT 

Review of the environmental fate of selected chemicals. Final 

report on task 3, 3:5123 (PB-267121) 
ALGAE 

See also PHYTOPLANKTON 
ALGAE/BIOLOGICAL RADIATION EFFECTS 

The potential biological effects of depleted uranium on range C-74 
upon the algal flora of Rocky Creek on Eglin Air Force Base. 
Final report Nov 74-Jul 76, 3:5295 (AD-A-040809 

ALKALI METALS 
See also CESIUM 
POTASSIUM 


SODIUM 
ALKALI METALS/CHEMICAL REACTIONS 
Effect of metal additives on the amount of soot emitted by 
premixed hydrocarbon flames, 3:2766 
ALKALI METALS/REMOVAL 
Investigation of hot corrosion and erosion occurring in a fluid bed 
combustor-gas turbine cycle using coal as fuel, 3:2286 (FE/ 
1536-2) 
ALKALI METALS/SOLVENT EXTRACTION 
Evaluation of crown compounds in solvent extraction of metals, 
3:4537 (CONF-770907-4) 
ALKALINE EARTH METALS 
See also BARIUM 
BERYLLIUM 
CALCIUM 
MAGNESIUM 
STRONTIUM 
ALKALINE EARTH METALS/CHEMICAL REACTIONS 
Effect of metal additives on the amount of soot emitted by 
premixed hydrocarbon flames, 3:2766 
ALKALINE EARTH METALS/SOLVENT EXTRACTION 
Evaluation of crown compounds in solvent extraction of metals, 
3:4537 (CONF-770907-4) 
ALKANES 
See also BUTANE 
CYCLOALKANES 
ETHANE 
HEPTANE 
HEXADECANE 
HEXANE 
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METHANE 
2-METHYLPROPANE 
OCTANE 
PARAFFIN 
PENTANE 
PROPANE 
SQUALANE 
ALKANES/LATENT HEAT STORAGE 
Solar energy storage subsystem utilizing the latent heat of fusion 
of aaeilie hydrocarbons: a progress report, 3:3063 
ALKANES/LIQUID COLUMN CHROMATOGRAPHY 
GLC analysis of n-paraffin distributions in crude oils and topped 
crude oils for oil identification, 3:2424 (BERC/RI-77/12) 
ALKANES/PURIFICATION 
Treatment of aromatic and paraffinic hydrocarbons to remove 
unsaturates, 3:2387 
ALKENES 
See also BUTENES 
CYCLOALKENES 
ETHYLENE 
PROPYLENE 
ALKENES/CHEMICAL REACTIONS 
Homogeneous catalysis: a synthesis of methanol from carbon 
monoxide and water, 3:2793 
Primary products in the reactions of oxygen atoms with simple 
and substituted hydrocarbons, 3:4628 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 


See also ACETYLENE 
ALKYNES/CHEMICAL REACTIONS 
Primary products in the reactions of oxygen atoms with simple 
and substituted hydrocarbons, 3:4628 
ALKYNES/OXIDATION 
Study of some primary and secondary chemi-ionization reactions 
in hydrocarbon oxidations, 3:4632 
ALLOYS/DISPERSION HARDENING 
Dispersion strengthening of metals (Review on 21 metals and their 
alloys), 3:4324 (AD-A-040690) 
ALLOYS/PHYSICAL RADIATION EFFECTS 
Theory of particle redistribution in an irradiation environment, 
3:4423 (WARD-AD-3045-6) 
ALLYL RADICALS/CHEMICAL REACTION KINETICS 
Time independent diffusion controlled reaction rate constants, 
3:4605 
ALPHA PARTICLES/RADIATION MONITORING 
Radiation monitoring by minicomputer, 3:5017 (LA-UR-77-1907) 
ALPHA REACTIONS 
Hydrodynamical calculations of heavy-ion collisions (Fragment 
elongation, differential cross sections), 3:5540 (LA-UR-77-1965) 
ALPHA REACTIONS/INELASTIC SCATTERING 
High-resolution study of the giant resonance region in 7°Si by 
inelastic a-particle scattering, 3:5535 
ALPHA SOURCES/PARTICLE SIZE 
Size distribution of radon daughter particles in uranium mine 
atmospheres, 3:2676 (HASL-326) 
ALPHA SOURCES/SCINTILLATION COUNTING 
Alternating sample changer and an automatic sample changer for 
liquid scintillation counting of alpha-emitting materials, 3:5020 
(ORNL-5307) 
ALUMINATES/IONIC CONDUCTIVITY 
Ionic conductivity in LisAlO, and LiOH, 3:4465 
ALUMINIUM/ABUNDANCE 
Analysis of metals found in incinerator residue, 3:4259 
ALUMINIUM/ALBEDO 
Backscattering of gamma rays by barriers from various media, 
3:5580 


ALUMINIUM/ATOM-MOLECULE COLLISIONS 
Chemiluminescence from Al+ Os: perturbations, populations, and 
vibrational analysis for the AlO A?7-X?>* transition, 3:5464 
(COO-2569-4) 
ALUMINIUM/AVAILABILITY 
Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 4: 
materials supply and management panel report, 3:4319 (ERDA- 
76-28V 1(App.4)) 
ALUMINIUM/BONDING 
Adhesive torsional creep/failure study, 3:4666 (MHSMP-76- 
48(Rev.1)) 
ALUMINIUM/CHARGED-PARTICLE TRANSPORT 
Monte Carlo calculations on dose distributions from plane infinite 
oblique electron sources, 3:5577 
Studies of electron interactions with communications materials. 
Final report July 1970-September 1976, 3:5564 (AD-A-040937) 
ALUMINIUM/CORROSION 
Study of corrosion and its control in aluminum solar collectors. 
Progress report, September 1, 1976-November 30, 1976, 3:3004 
(COO-2934-2) 


ALUMINIUM ALLOYS/STRESS CORROSION 


ALUMINIUM/IMPACT STRENGTH 
Effect of angleplying and matrix enhancement on impact-resistant 
boron/aluminum composites, 3:4477 (N-76-33293) 
ALUMINIUM/ION COLLISIONS 
Multiple scattering of 12 to 40 MeV heavy ions through small 
angles, 3:5452 
ALUMINIUM/ION IMPLANTATION 
Implantation profiles and sputtering studied by detecting the 
optical radiation from sputtered particles during ion 
bombardment, 3:4430 
Low-energy helium implantation of aluminium, 3:4445 
ALUMINIUM/MATERIALS RECOVERY 
Fluxless recovery of metallic aluminum from wastes (Patent), 
3:4230 
Processed solid refuse as a supplementary fuel at the City of 
Ames, Iowa, 3:4249 
Research needs in waste utilization, 3:4248 
Solid-waste resource recovery facility, Monroe County, New 
York, 3:4769 
ALUMINIUM/OPTICAL MODELS 
Optical model analysis of nonelastic interaction of 14.2 MeV 
neutrons, 3:5592 
ALUMINIUM/OXIDATION 
HTFFR kinetics studies. Temperature dependence of Al/O2 and 
AlO/Oz kinetics from 300 to 1700/1400 K, 3:4631 
ALUMINIUM/PASSIVATION 
Reactions and electrochemical kinetics of newly-generated metal 
surfaces. Final report, 1 July 1975-31 August 1976, 3:4405 (AD- 
A-036570) 
ALUMINIUM/PHOTON TRANSPORT 
Gamma ray attenuation coefficient measurements at 1115, 1173, 
and 1332 keV, 3:5571 
Gamma ray build-up factors for finite media, 3:5583 
ALUMINIUM/PHYSICAL RADIATION EFFECTS 
Reduction of surface erosion caused by helium blistering in 
sintered beryllium and sintered aluminum powder, 3:4472 
ALUMINIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Chemical analysis of stee! (a bibliography with abstracts). Report 
for 1964-May 1977, 3:4517 (NTIS/PS-77/0418) 
ALUMINIUM/SPUTTERING 
Implantation profiles and sputtering studied by detecting the 
optical radiation from sputtered particles during ion 
bombardment, 3:4430 
ALUMINIUM/TENSILE PROPERTIES 
Graphite/aluminum: an evaluation of state-of-the-art material, 
3:4480 
ALUMINIUM 27/HEAVY ION REACTIONS 
Multiplicity and charged particle emission in relativistic heavy ion 
collisions (Cross sections, statistical thermodynamic models), 
3:5534 (LBL-6537) 
ALUMINIUM 27/NEUTRON REACTIONS 
Measurement and analysis of a few 14 MeV neutron capture cross 
sections, 3:5593 
ALUMINIUM ALLOYS 
See aiso ALUMINIUM BASE ALLOYS 
INCONEL 617 
RENE 41 
ZIRCALOY 
ALUMINIUM ALLOYS/CORROSION RESISTANCE 
Oxidation and corrosion behavior of modified-composition, low- 
chromium 304 stainless steel alloys (870 C), 3:4413 (N-77-23241) 
ALUMINIUM ALLOYS/DISLOCATIONS 
Observation of multiple-layer loops in nickel base alloys under ion 
bombardment, 3:4447 
ALUMINIUM ALLOYS/EMBRITTLEMENT 
Effect of hydrogen content on embrittlement and stress corrosion 
susceptibility of Ti-8Al-1Mo-1V, 3:4406 (AD-A-039244) 
ALUMINIUM ALLOYS/MAGNETIZATION 
Effect of cubic crystal field on the magnetic anisotropy in HoAh, 
3:4400 
ALUMINIUM ALLOYS/MICROSTRUCTURE 
Processing eutectics in space. Final report, Jun 1973-Jan 1977 (Ni- 
Mo-Al), 3:4334 (N-77-23134) 
ALUMINIUM ALLOYS/OXIDATION 
Structure and composition of thick tarnish films on alpha-phase 
copper alloys, 3:4408 
ALUMINIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Cooperative radiation effects simulation program. Semiannual 
progress report, | April-August 1976 (NisAl), 3:4420 (AD-A- 
039192) 
Experiments in high voltage electron microscopy. Progress report, 
October 31, 1976-August 1977, 3:4421 (COO-2119-19) 
Observation of multiple-layer loops in nickel base alloys under ion 
bombardment, 3:4447 
ALUMINIUM ALLOYS/STRESS CORROSION 
Effect of hydrogen content on embrittlement and stress corrosion 
susceptibility of Ti-8Al-1Mo-1V, 3:4406 (AD-A-039244) 





ALUMINIUM ALLOYS/TENSILE PROPERTIES 


ALUMINIUM ALLOYS/TENSILE PROPERTIES 
A directionally solidified iron-chromium aluminum-tantalum 
carbide eutectic alloy (Fe-13.6 Cr-3.7A1-9TaC), 3:4459 (N-77- 
19208) 
Transverse tensile and stress rupture properties of gamma/gamma 
Ss directionally solidified eutectic (Ni-20Nb-6Cr-2.5A), 
+4352 (N-76-33314) 
ALUMINIUM ALLOYS/TRANSITION TEMPERATURE 
Effect of composition on T/sub c/ in some high T/sub c/ A-15 
structure superconductors, 3:4380 
UM ARSENIDES/CRYSTAL GROWTH 
Thin films of gallium arsenide on low-cost substrates. Quarterly 
fost) report No. 1, October-December 1976,.3:2867 (SAN/ 
Thin films of gallium arsenide on low-cost substrates. Quarterly 
project report No. 2, January-March 1977, 3:2868 (SAN/ 1288- 
2 


) 
ALUMINIUM ARSENIDES/FABRICATION 
Thin films of gallium arsenide on low-cost substrates. Quarterly 
project report No. 1, October-December 1976, 3:2867 (SAN/ 
1288-1) 
ALUMINIUM ARSENIDES/PHYSICAL RADIATION 
EFFECTS 


Identification of defects in compound semiconductors. Final 
report 1 Jul 1971-31 Mar 1976, 3:4504 (AD-A-032128) 
ALUMINIUM BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 


Trapping configuration of Al interstitial atoms at Zn solute atoms 
in Al-0.1% Zn crystals, 3:4347 
ALUMINIUM CHLORIDES/TISSUE DISTRIBUTION 
Methods for analysis of lungs for aerosolized consumer product 
residues, 3:5356 (LF-56) 
ALUMINIUM CHLORIDES/TOXICITY 
Effects of repeated inhalation exposure of hamsters to aerosolized 
aluminum chlorhydrate, 3:5357 (LF-56) 
ALUMINIUM COMPOUNDS/MAGNETIC PROPERTIES 
Magnetic excitations in an amorphous ferromagnet 
((Fees Niss)1sPieBeAls), 3:4374 (BNL-23003) 
ALUMINIUM NITRIDES/EXPLOSIVE FORMING 
Hydrodynamic modeling and explosive compaction of ceramics, 
3:4449 (UCRL-79345) 
ALUMINIUM NITRIDES/MICROHARDNESS 
Hydrodynamic modeling and explosive compaction of ceramics, 
3:4449 (UCRL-79345) 
ALUMINIUM OXIDES 
See also SPINELS 
ALUMINIUM OXIDES/CATALYTIC EFFECTS 
Catalytic reduction of sulphur dioxide to elemental sulphur in wet 
stack gases, 3:2472 (CONF-7604124-P1) 
Effects of solvents and addition of metal oxides on the liquid phase 
disproportionation of olefins over MoO3-Al.Os catalyst, 3:2382 
= of high temperature treated supported metal oxide catalyst, 


ALUMINIUM OXIDES/CHARGED-PARTICLE TRANSPORT 
Studies of electron interactions with communications materials. 
Final report July 1970-September 1976, 3:5564 (AD-A-040937) 
ALUMINIUM OXIDES/EXPLOSIVE FORMING 
Hydrodynamic modeling and explosive compaction of ceramics, 
3:4449 (UCRL-79345) 
ALUMINIUM OXIDES/FABRICATION 
Development, characterization, and evaluation of materials for 
open cycle MHD. Quarterly report, October-December 1976, 
3:4073 (BNWL-2004-5) 
ALUMINIUM OXIDES/ION IMPLANTATION 
Tritium diffusion in AloOs and BeO, 3:4466 
ALUMINIUM OXIDES/IONIC CONDUCTIVITY 
Substructure and properties of sodium beta-alumina solid 
electrolytes. Interim report, June 1, 1975-May 31, 1976, 3:3934 
(EPRI-EM-494) 
ALUMINIUM OXIDES/MATERIALS TESTING 
Development, characterization, and evaluation of materials for 
open cycle MHD. Quarterly report, October-December 1976, 
3:4073 (BNWL-2004-5) 
ALUMINIUM OXIDES/MICROHARDNESS 
Hydrodynamic modeling and explosive compaction of ceramics, 
3:4449 (UCRL-79345) 
ALUMINIUM OXIDES/MICROSTRUCTURE 
Substructure and properties of sodium beta-alumina solid 
electrolytes. Interim report, June 1, 1975-May 31, 1976, 3:3934 
(EPRI-EM-494) 
ALUMINIUM OXIDES/OXIDATION 
HTFFR kinetics studies. Temperature dependence of Al/Oz and 
AlO/O: kinetics from 300 to 1700/1400 K, 3:4631 
ALUMINIUM OXIDES/PERMEABILITY 
Tritium diffusion in AlzOs; and BeO, 3:4466 
Tritium diffusion in nonmetallic solids of interest to fusion 
reactors. Annual progress report, August 1, 1976-August 1, 
1977, 3:4464 (ORO-4721-6) 
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ALUMINIUM OXIDES/PHYSICAL RADIATION EFFECTS 

Facies of ion bombarded surfaces, 3:4438 

ALUMINIUM OXIDES/SORPTIVE PROPERTIES 

Desulphurization of waste gases with MnO/sub x/ on gamma 

alumina (12 refs), 3:2154 (CONF-7604124-P1) 
ALUMINIUM OXIDES/THERMOLUMINESCENCE 

Effect of heat treatments on thermoluminescence of pure Al2Os, 

3:4507 
ALUMINIUM OXIDES/VIBRATIONAL STATES 

Chemiluminescence from Al+ Os: perturbations, populations, and 
vibrational analysis for the AIO A?7-X?* transition, 3:5464 
(COO-2569-4) 

ALUMINIUM SILICATES/PHYSICAL RADIATION EFFECTS 

Deuteron and helium ion irradiation of ceramic coatings on Nb- 
1% Zr, 3:4473 

ALUMINIUM SULFATES/DECOMPOSITION 

Characterization of the gaseous and solid products of 

decomposition of aluminum sulfate, 3:4556 (LBL-6292) 
AMBERLITE 

See ORGANIC ION EXCHANGERS 
AMERICIUM/SOLVENT EXTRACTION 

Bidentate organophosphorus compounds as extractants from 
acidic waste solutions: a comparative and systematic study, 
3:2614 (CONF-770907-3) 

Bidentate organophosphorus extractants: purification, properties 
and applications to removal of actinides from acidic waste 
solutions, 3:2612 (ARH-SA-263) 

AMERICIUM/THERMODYNAMIC PROPERTIES 

Entropy correlation for the 4f and 5f metals: relation of electronic 
properties to metallic radii, magnetic transformations, and 
thermodynamics of vaporization, 3:4387 

AMERICIUM 241/BIOLOGICAL RADIATION EFFECTS 
Toxicity of inhaled polydisperse or monodisperse aerosols of 
241 AmO> in Syrian hamsters. III, 3:5320 (LF-56) 
AMERICIUM 241/GAMMA SPECTRA 
Spectrum shapes of low-energy photon sources, 3:5585 
AMERICIUM 241/RADIATION DOSE DISTRIBUTIONS 

Toxicity of inhaled polydisperse or monodisperse aerosols of 

241 AmO> in Syrian hamsters. III, 3:5320 (LF-56) 
AMERICIUM 241/TISSUE DISTRIBUTION 

Removal of inhaled **‘ Am oxide of various particle sizes from 
beagle dogs by lung lavage and chelation treatment, 3:5340 (LF- 
56 


AMERICIUM 243 TARGET/NEUTRON REACTIONS 
Measurement of the neutron-induced fission cross-section of 
243 Am relative to 7*°U from 0.1 MeV to 30 MeV, 3:5555 
(UCID-17504) 
AMERICIUM OXIDES/DISSOLUTION 
Decontamination of HEPA filters: April-June 1977, 3:2624 
(MLM-2445) 
AMIDES 
See also FORMAMIDE 
AMIDES/RADIOLYSIS 
Eldor investigations of radiation processes. Annual progress 
report, 1976-1977, 3:4604 (ORO-4062-42) 
AMIDES/STRUCTURAL CHEMICAL ANALYSIS 
Majusculamides A and B, two epimeric lipodipeptides from 
Lyngbya majuscula Gomont, 3:4583 
ES 


See also CHLORAMINES 
DOPAMINE 
TAURINE 


TETRYL 
AMINES/ENVIRONMENTAL TRANSPORT 
Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB-267121) 
AMINES/SOLVENT PROPERTIES 
Solvent extraction studies using high-molecular-weight amines. 
Progress report, 3:4539 (ORO-4535-4) 
AMINO ACIDS 
See also ARGININE 
DTPA 
PROLINE 
AMINO ACIDS/BIOSYNTHESIS 
Plant research (Gamma radiation, fission neutrons), 3:5303 (ORO- 
754) 
AMINO ACIDS/STEREOCHEMISTRY 
Sterochemical consequences of hydrogen exchange as a result of 
tritium atom reactions on solid aliphatic amino acids, 3:4592 
AMINO ACIDS/SYNTHESIS 
Nuclear medicine technology poagpete report for quarter ending 
June 30, 1977, 3:5268 (ORNL/TM-6044) 
AMINOETHANESULFONIC ACID 
See TAURINE 
AMINOGLYCIDES 
See AMINES 
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AMMONIA/BIOSYNTHESIS 
Systems study of fuels from sugarcane, sweet sorghum, sugar 
beets, and corn. Volume V. Comprehensive evaluation of corn. 
Task 77, final report, 3:2874 (BMI-1957A(Vol.5)) 
AMMONIA/COMBUSTION 
Control of NO/sub x/ in the discharge from a high temperature 
incinerating system, 3:2474 (CONF-7604124-P2) 
AMMONIA/CORROSIVE EFFECTS 
ae and —— of thick tarnish films on alpha-phase 
aaaeer alloys, 3:440! 
AMM TA/ENVIRONMENTAL IMPACTS 
Destruction of coke oven ammonia with production of minimum 
oxides of nitrogen (2 refs), 3:2033 (CONF-7604124-P1) 
AMMONIA /PRODUCTI ON 
Optimization study fo OTEC delivery systems based on chemical- 
wey carriers. Final report, 3:2917 (ERDA/NSF/00033-76/ 
1 


Production of ammonia using coal as a source of hydrogen. 
Annual report, 3: as — 259388) 
AMMONIA/TRANS 
Optimization study are OTEC delivery systems based on chemical- 
ad carriers. Final report, 3:2917 (ERDA/NSF/00033-76/ 
1 


AMMONIUM COMPOUNDS/BIOLOGICAL EFFECTS 
Nitrite uptake patterns in wheat seedlings as influenced by nitrate 
and ammonium, 3:5261 
AMMONIUM PERCHLORATES/CHEMICAL REACTIONS 
Decomposition and ignition of ammonium perchlorate in a stream 
of perchloric acid vapor, 3:4650 
AMMONIUM PERCHLORATES/COMBUSTION KINETICS 
Combustion mechanisms of composite solid propellants, 3:4652 
AMMONIUM PERCHLORATES/DECOMPOSITION 
Decomposition and ignition of ammonium perchlorate in a stream 
of perchloric acid vapor, 3:4650 
AMMONIUM PERCHLORATES/IGNITION 
Decomposition and —— - ammonium perchlorate in a stream 
of perchloric acid vai 
—— reactions of APA HTPB propellants studied by IR 
trometry, 3:4653 
AMN UNITION/QUALITY CONTROL 
Automated M9 propellant quantity gage. Final report (40 mm 
cartridge cases), 3:5039 (AD-A-039106) 
ANDESITES/X-RAY DIFFRACTION 
Some cristobalites and tridymites in geothermal area, 3:3107 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANIMAL CELLS 
See also TUMOR CELLS 
ANIMAL CELLS/ADHESION 
Cell adhesion to polymeric materials: implications with respect to 
biocompatibility (Gamma radiation, '*°I), 3:5250 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 
Animal effects (Gamma and x radiation, fission neutrons), 3:5311 
(ORO-754) 
Molecular events basic to cellular radiation response. Progress 
report, July 1, 1976-September 30, 1977, 3:5292 (COO-3335-25) 
Pyrimidine dimer excision in human cells and skin cancer 
(Ultraviolet Radiation), 3:5291 (CONF-770365-1) 
ANIMAL CELLS/CELL CYCLE 
Life-cycle mutants of Chinese hamster cells. Progress report, 
December 1, 1976-June 30, 1977, 3:5253 (LA-6944-PR) 
ANIMAL CELLS/CYTOLOGY 
Flow microfluorometric and spectrophotofluorometric analysis of 
DNA staining in mammalian cells, 3:5248 (LA-UR-77-677) 
ANIMAL CELLS/MUTANTS 
Life-cycle mutants of Chinese hamster cells. Progress report, 
December 1, 1976-June 30, 1977, 3:5253 (LA-6944-PR) 
ANIMALS 
(See also specific animal names.) 
See also AQUATIC ORGANISMS 
DOMESTIC ANIMALS 
INVERTEBRATES 
WILD ANIMALS 
ANIMALS/BIOLOGICAL ADAPTATION 
Burdening capacity of ecosystems, 3:5160 (AED-Conf-77-002-010) 
ANIMALS/RADIONUCLIDE KINETICS 
Nuclear wastes: fission (Transuranium element transport in 
terrestrial ecosystems and food chains), 3:5182 (BNWL- 
2100(Pt.2)) 
ANIONS/THOMAS-FERMI MODEL 
Existence of negative ions in the framework of the statistical 
model (Thomas-Fermi model, diamagnetic susceptibilities), 
3:5488 (SAND-77-6015) 
ANNUAL CYCLE ENERGY SYSTEM/HYBRID SYSTEMS 
Dual phase annual cycle, index of application, 3:3042 
ANNUAL CYCLE ENERGY SYSTEM/LIFE-CYCLE COST 
Optimization of an annual storage solar heating system over its life 
cycle, 3:2944 


AQUATIC ORGANISMS 


ANNUAL CYCLE ENERGY SYSTEM/OPTIMIZATION 
Optimization of an annual storage solar heating system over its life 
cycle, 3:2944 
ANNUAL CYCLE ENERGY SYSTEM/PERFORMANCE 
Dual phase annual cycle, index of application, 3:3042 
ANNUAL CYCLE ENERGY SYSTEM/ROCK BEDS 
Gravel-filled trenches in earth for annual thermal energy storage, 


:3040 
ANNULAR FUEL ELEMENTS/CREEP 
Creep strain limit experiment, 3:2571 
ANNULAR FUEL ELEMENTS/FAILURES 
Creep strain limit experiment, 3:2571 
ANTENNAS/SQUID DEVICES 
Development of a superconducting ELF receiving antenna 
(Submarine communications), 3:4758 
ANTHRACITE/BRIQUETTING 
Optimization of the granulation of anthracite slack, 3:2277 
ANTHRACITE/CHEMICAL COMPOSITION 
Distribution of scandium in brown and hard coals, 3:2128 
ANTHRACITE/COST 
Hard coal, its availability and importance in the world, 3:2170 
(AED-Conf-76-576-002) 
ANTHRACITE/DEGASSING 
Physicochemical methods of treating an anthracite seam for 
degassing purposes, 3:2147 
ANTHRACITE/FLOCCULATION 
Flocculatability of anthracite sludges, 3:2127 
ANTHRACITE/MARKET 
Hard coal, its availability and importance in the world, 3:2170 
(AED-Conf-76-576-002) 
ANTHRACITE/MOLECULAR STRUCTURE 
Physicochemical methods of treating an anthracite seam for 
degassing purposes, 3:2147 
ANTIGEN-ANTIBODY REACTIONS/MEASURING METHODS 
Immunization by lung lavage with antigen suspensions, 3:5277 
(LF-56) 
ANTIMONY ALLOYS/ATOM COLLISIONS 
Energy shift of alkali earths in the vicinity of metal surfaces. 
Technical report, 3:5450 (AD-A-042062 
ANTINEUTRINO-PROTON INTERACTIONS/CHARGED- 
CURRENT INTERACTIONS 
High energy antineutrino-proton interactions (Cross sections, 400 
GeV), 3:5494 (ANL-HEP-CP-77-35) 
ANTINEUTRINO-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Elastic neutrino proton and antineutrino proton scattering, 3:5496 
(COO-307 1-231) 
ANTINEUTRINO-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
High energy antineutrino-proton interactions (Cross sections, 400 
GeV), 3:5494 (ANL-HEP-CP-77-35) 


NTS 
See INSECTS 
APARTMENT BUILDINGS/ENERGY CONSERVATION 
Committee report on age conservation standards for new 
residential buildings, 3:4004 
APARTMENT BUILDINGS/ENERGY CONSUMPTION 
Comparison of computer-predicted and observed energy uses in a 
multi-family high-rise apartment building. Final report (NBSLD 
and E-CUBE codes), 3:4143 (PB-267829) 
APARTMENT BUILDINGS/FUEL CONSUMPTION 
Simulation model of household fuel uses, 3:4061 
APARTMENT BUILDINGS/SOLAR AIR CONDITIONING 
Analysis of two methods used to generate climatological data for 
design of solar energy buildings, 3:2942 
APARTMENT BUILDINGS/SOLAR SPACE HEATING 
Analysis of two methods used to generate climatological data for 
design of solar energy buildings, 3:2942 
APARTMENT BUILDINGS/SOLAR WATER HEATERS 
Stratification in solar water heater storage tanks, 3:3000 
APPARATUS 
See EQUIPMENT 
AQUACULTURE/COST 
Method for calculating ocean food and energy farm costs, 3:2882 
(ERDA/USN/1027-76/1(Vol.7)) 
AQUACULTURE/FEASIBILITY STUDIES 
Ocean food and energy farm project. Subtask No. 6: systems 
analysis. Volume 6. Mariculture subsystem. Final report, 3:2879 
(ERDA/USN/1027-76/1(Vol.6)) 
AQUACULTURE/WASTE HEAT UTILIZATION 
Cage culture of channel catfish in a heated effluent from a power 
eres Thomas Hill Reservoir. Doctoral thesis, 3:3197 (PB. 
266327) 
AQUATIC ECOSYSTEMS/COASTAL REGIONS 
Biological availability of energy related effluent material in the 
coastal ecosystem (Nuciear power plant chemical and 
radioactive effluents), 3:5195 (BNWL-2100(Pt.2)) 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 





AQUATIC ORGANISMS/BIOLOGICAL EFFECTS 


See also CRUSTACEANS 
FISHES 
MOLLUSCS 
LANKTON 
AQUATIC ORGANISMS/BIOLOGICAL EFFECTS 
Coal technology (Restoration of surface-mined lands and effects of 
coal utilization and fossil-fuel effluents on freshwater 
ecosystems), 3:5163 (BNWL-2100(Pt.2)) 
AQUATIC ORGANISMS/COASTAL WATERS 
Power plant heat and chemical effluent effects on selected marine 
and estuarine communities, 3:5215 (BNWL-2100(Pt.2)) 
AQUATIC ORGANISMS/GROWTH 
Temperature influences on growth of aquatic organisms, 3:5216 
(CONF-7705 16-9) 
AQUATIC ORGANISMS/LUMINESCENCE 
Chemical production of excited states in biology: mechanism, 
regulation and function. Renewal proposal and tri-annual 
summary report, July 1, 1974-June 30, 1977, 3:5229 (COO-3277- 
47 


AQUATIC ORGANISMS/MICROORGANISMS 
Chemical production of excited states in biology: mechanism, 
regulation and function. Renewal proposal and tri-annual 
summary report, July 1, 1974-June 30, 1977, 3:5229 (COO-3277- 
47 


AQUATIC ORGANISMS/MOLECULAR BIOLOGY 
Chemical production of excited states in biology: a 
regulation and function. Renewal pro and tri-annual 
summary report, July 1, 1974-June 30, 1977, 3:5229 (COO-3277- 
47 


) 
AQUATIC ORGANISMS/POPULATION DYNAMICS 
Fate and effects of petroleum hydrocarbons in marine coastal 
ecosystems (Biological effects of petroleum hydrocarbons on 
marine organisms in coastal ecosystems), 3:5193 (BNWL- 
2100(Pt.2)) 
Power plant heat and chemical effluent effects on selected marine 
and estuarine communities, 3:5215 (BNWL-2100(Pt.2)) 
Quarterly progress report on chemical effluents in surface waters 
from nuclear power plants, 3:5207 (UCID-17460-77-2) 
Quarterly progress report on chemical effluents in surface waters 
from nuclear power plants, 3:5208 (UCID-17460-77-3) 
AQUATIC ORGANISMS/SEAS 
Chemical production of excited states in biology: mechanism, 
regulation and function. Renewal proposal and tri-annua! 
summary report, July 1, 1974-June 30, 1977, 3:5229 (COO-3277- 
47 


AQUIFERS/SENSIBLE HEAT STORAGE 
Modeling underground storage in aquifiers of hot water from solar 
power systems, 3:3041 
ARAB REPUBLIC OF EGYPT 
See EGYPTIAN ARAB REPUBLIC 
ARBEITSGEMEINSCH. VERSUCHS REACTOR 
See'AVR REACTOR 
ARE-RR-1 REACTOR 
See WWR-C-CAIRO REACTOR 
ARGININE/METABOLISM 
Regulations of enzymes in animals: effects of developmental 
processes, cancer and radiation. Progress report XI, 1 May 
1976-30 April 1977, 3:5289 (COO-3085-58) 
ARGON/HEAVY ION REACTIONS 
Multiplicity and charged particle emission in relativistic heavy ion 
collisions (Cross sections, statistical thermodynamic models), 
3:5534 (LBL-6537) 
ARGON/ION-ATOM COLLISIONS 
Single electron overcharging of multicharged ions on atoms at 
moderate and high collision energies (Total cross sections), 
3:5485 (ORNL-tr-4457) 
ARGON/RAMSAUER EFFECT 
Experimental evidence for the existence of a Ramsauer-Townsend 
minimum in liquid CH, and liquid Ar (Kr and Xe), 3:4588 
ARGON IONS/ION-ATOM COLLISIONS 
Single electron overcharging of multicharged ions on atoms at 
moderate and high collision energies (Total cross sections), 
3:5485 (ORNL-tr-4457) 
ARGON IONS/ION-MOLECULE COLLISIONS 
Scattering of positive ions by molecules, 3:5486 
ARGONNE ZGS 
See ZGS 
ARKANSAS/WHITE RIVER BASIN 
Water resource appraisals for hydroelectric licensing. Planning 
Status report: Upper White River Basin, Missouri-Arkansas, 
3:5222 (NP-22446) 
ARMATURES/MAINTENANCE 
Steps to prevent loosening of the steel armature plates in hydraulic 
generators, 3:2811 
ARMY PERSONN 
See MILITARY PERSONNEL 
AROMATICS 
See also BENZENE 
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CONDENSED AROMATICS 
TOLUENE 
AROMATICS/COMPARATIVE EVALUATIONS 
Aromatic extracts used as rubber extenders and plasticizers, 3:2390 
AROMATICS/PURIFICATION 
Treatment of aromatic and paraffinic hydrocarbons to remove 
unsaturates, 3:2387 
Use of zone melting for purifying aromatic products of the by- 
roduct coke industry, 3:2108 
AROMATICS/THERMODYNAMIC PROPERTIES 
Thermochemistry of some six-membered cyclic and polycyclic 
compounds related to coal, 3:2120 
AROMATICS/ZONE MELTING 
Use of zone melting for purifying aromatic products of the by- 
roduct coke industry, 3:2108 
ARSENIC/ABSORPTION SPECTROSCOPY 
Quality engineerin, 4 he d control semiannual progress ag 
a, ww mber 1976 and January-April 1977, 3:4515 


(RFP-2644 
ARSENIC/ENVIRONMENTAL TRANSPORT 
Geochemical ocean sections study (GEOCECS). Chemistry of 
ocean solutions (Geochemistry and mixing dynamics of oceans 
and chemistry of seawater from various locations), 3:5387 
(BNWL-2100(Pt.2)) 
IC 75/NEUTRON REACTIONS 
Measurement and analysis of a few 14 MeV neutron capture cross 
sections, 3:5593 
ARSENIC SELENIDES/ELECTRICAL PROPERTIES 
PR vy eyed mm pe of amorphous semiconductors, 3:4388 
CAL ADAPTATION 
*Acclimation and tolerance of Artemia salina to copper salts, 


ASBESTOS/ABSORPTION SPECTROSCOPY 
Quality engineering and control semiannual progress report 
November and December 1976 and January-April 1977, 3:4515 
(RFP-2644) 
ASHES 
See also FLY ASH 
ASHES/CHEMICAL ANALYSIS 
Inorganic constituents in Finnish fuel neat ash, 3:2138 
ASHES/CHEMICAL COMPOSITION 
— geology with particular reference to coking coals, 
:21 


Trace element composition and disposal of gasifier ash (8 refs), 
3:2078 (CONF-7510149-) 
ASHES/METALS 
Analysis of metals found in incinerator residue, 3:4259 
ASHES/PEAT 
Inorganic constituents in Finnish fuel peat ash, 3:2138 
/REMOVAL 


_ ASHES 


Indirect measurement of particle association effects in coal derived 
liquids by x-ray photography. Final report, 3:2095 (EPRI-AF- 
502 


) 
ASHES/WASTE DISPOSAL 
Long-term chemical leaching from incinerator residue, 3:4258 
Trace element composition and disposal of gasifier ash (8 refs), 


3:2078 (CONF-7510149-) 
PHALTENES/MO STRUCTURE 
Characterization of heavy residuum by a small angle x-ray 


scattering technique, 3:2425 
ASTROCYTOMAS 


See NEOPLASMS 
ASTRONOMY/RESEARCH PROGRAMS 
Research activities of the institute of Astronomy. Annual repot 
period ending 31 Aug 1976 (Cambridge Univ., England), 3:5391 
(N-77-24030 
ASYMPTOTIC CONDITIONS 
See BOUNDARY CONDITIONS 
ATHABASCA DEPOSIT/GEOLOGIC STRUCTURES 
Emerging geology of the heavy-oil sands, 3:2497 
Geology and heavy-oil reserves of the Gregoire lake area, 3:2498 
ATLANTIC OCEAN 
See also NORTH SEA 
ATLANTIC OCEAN/THERMAL POLLUTION 
Results from the National Aeronautics and Space Administration 
remote mop Sony in the New York bight, 7-17 April 
1975, 3:5217 (N-77-23573) 
ATLANTIC OCEAN/WATER POLLUTION 
Ocean waste disposal (a bibliography with es Report for 
1964-July 1977, 3:5198 (NTIS/PS-77/0661) 
ATOM-ATOM COLLISIONS/ELECTRON LOSS 
Total Born approximation cross sections for single electron loss by 
atoms and ions colliding with atoms, 3:5479 (N-77-19843) 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC CLOUDS 
See RADIOACTIVE CLOUDS 
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ATOMIC ENERGY LAWS 
Decree No. 75-713 of 4th August 1975 ae 
Interministerial Committee for Nuclear Safety (France), 3:3484 
Publication of the new version of the Act on the Peaceful Uses of 
Atomic Energy and Protection against its Hazards (Atomic 
Energy Act) (German Federal Republic), 3:3895 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 
See also MUONIC ATOMS 
ATOMS/ELECTRONIC STRUCTURE 
Systematics of zero-energy phase shifts for atomic ions (Hartree- 
Slater model), 3:5463 (ANL-76-88(Pt.1)) 
ATOMS/PHASE SHIFT 
Systematics of zero-energy phase shifts for atomic ions (Hartree- 
Slater model), 3:5463 (ANL-76-88(Pt. 1)) 
ATOMS/PHYSICAL PROPERTIES 
Radiological and Environmental Research Division annual report. 
Fundamental molecular physics and chemistry, June 1975- 
September 1976 (Summaries of research activities at Argonne 
National Laboratory), 3:5455 (ANL-76-88(Pt.1)) 
ATWS 
(Anticipated transients without scram.) 
ATWS/FUEL ELEMENT FAILURE 
Theoretical investigations of fuel behavior during LOCA and 
ATWS (BWR; PWR), 3:3792 (KFK-2375) 
ATWS/FUEL-CLADDING INTERACTIONS 
Studies on the influence of oxide fuel on the mechanical properties 
of Zry-tubes for LOCA and ATWS (BWR; PWR), 3:3796 
(KFK-2375) 
AUFWUCHS/TEMPERATURE EFFECTS 
Aspects of reservoir-power station interactions: some effects of 
heat on physico-chemistry, ‘aufwuchs’ ecology, and plankton 
metabolism. Doctoral thesis, 3:5348 (PB-266326) 
AUGER MINING/MINING EQUIPMENT 
Technology of auger mining. Contract research report 1975, 
3:2194 (PB-259316) 
AURORAE/CHARGED-PARTICLE PRECIPITATION 
Auroral data analysis, 3:5437 (AD-A-040934) 
AUSTRALIA 
See also QUEENSLAND 
AUSTRALIA/COAL DEPOSITS 
Illawarra coalfield: a brief history to 1905, 3:2191 
Papers presented at the Illawarra District conference, 1976, 3:2186 
AUSTRALIA/COAL MINING 
Illawarra coalfield: a brief history to 1905, 3:2191 
Papers presented at the Illawarra District conference, 1976, 3:2186 
AUSTRALIA/GOVERNMENT POLICIES 
Federal Government policy on nuclear safeguards: statement by 
the Prime Minister, 24 May 1977, 3:3987 
AUSTRALIA/HYDROELECTRIC POWER 
Australia approaches limit of hydro power development, 3:2801 
AUSTRALIA/URANIUM DEPOSITS 
Hydrothermal uranium deposits, 3:2527 
AUSTRALIA/URANIUM RESERVES 
What price Australian uranium, 3:2589 
AUSTRIA/FUEL CONSUMPTION 
Austrian gas statistics 1975, 3:2483 
AUSTRIA/HYDROELECTRIC POWER 
Three-plant complex adds to Austria's peaking capacity, 3:3900 
AUSTRIA/NATURAL GAS INDUSTRY 
Austrian gas statistics 1975, 3:2483 
Officially authorized research station for gas- and combustion 
technique of the vienna municipal gas works, 3:2465 
AUSTRIA/POWER PLANTS 
75 years of Vienna electric power plants: consideration from the 
energy economy point of view, 3:4041 
AUTOMOBILES/AIR POLLUTION ABATEMENT 
Automobile emission control: the development status, trends, and 
outlook as of December 1976, 3:4301 (PB-267865) 
AUTOMOBILES/DIESEL ENGINES 
Diesel exhaust odor, 3:4304 
Study of fuel injection systems in diesel engines, 3:4298 
AUTOMOBILES/ENERGY CONSERVATION 
Present methods for improved energy use, 3:3997 
AUTOMOBILES/ENERGY DEMAND 
Present methods for improved energy use, 3:3997 
AUTOMOBILES/EXHAUST GASES 
Automobile emission control: the development status, trends, and 
outlook as of December 1976, 3:4301 (PB-267865) 
Computer simulation of emission inspection procedures: 
assessment of effectiveness, 3:4307 
— and release of sulfur compounds in automotive catalysts, 


Sulfate formation: catalyst and gas-phase composition effects in 


= and comparison of three-way with oxidation catalysts, 
:4310 


AZIDO COMPOUNDS/ENVIRONMENTAL TRANSPORT 


Sulfur storage on automotive catalysts, 3:4308 
Vehicle inspection and maintenance: the California program, 
3:4306 


AUTOMOBILES/FUEL ECONOMY 

Impact of the FEA/EPA fuel economy information program. (An 
evaluation of the FEA/EPA Gas Mileage Label and 1976 Gas 
Mileage Guide for New Car Buyers). Volume 1. Executive 
summary, 3:3954 (PB-266567) 

Impact of the FEA/EPA fuel economy information program. (An 
evaluation of the FEA/EPA Gas Mileage Label and 1976 Gas 
Mileage Guide for New Car Buyers.) Volume II. Report of the 
study, 3:3955 (PB-266568) 

AUTOMOBILES/HYBRID SYSTEMS 
Composite flywheel development, January 1-March 31, 1977, 
3:4285 (Y-2087) 
AUTOMOBILES/HYDROGEN FUELS 
Hydrogen fuel: a system made to measure, 3:2754 
AUTOMOBILES/HYDROGEN STORAGE 
Hydrogen fuel: a system made to measure, 3:2754 
Metal hydrides as fuel tanks for vehicles, 3:2747 
AUTOMOBILES/INSPECTION 

Computer simulation of emission inspection procedures: 
assessment of effectiveness, 3:4307 

Vehicle inspection and maintenance: the California program, 
3:4306 


AUTOMOBILES/INTERNAL COMBUSTION ENGINES 
Interaction of automotive-engine efficiency and exhaust pollution, 
3:4302 
AUTOMOBILES/MAINTENANCE 
Computer simulation of emission inspection procedures: 
assessment of effectiveness, 3:4307 
Vehicle inspection and maintenance: the California program, 
3:4306 


AUTOMOBILES/MARKET 

Impact of the FEA/EPA fuel economy information program. (An 
evaluation of the FEA/EPA Gas Mileage Label and 1976 Gas 
Mileage Guide for New Car Buyers). Volume 1. Executive 
summary, 3:3954 (PB-266567) 

Impact of the FEA/EPA fuel economy information program. (An 
evaluation of the FEA/EPA Gas Mileage Label and 1976 Gas 
Mileage Guide for New Car Buyers.) Volume II. Report of the 
study, 3:3955 (PB-266568) 

AUTOMOBILES/SMOKES 

Non-interfering optical single particle counter studies of 

automobile smoke emissions, 3:2443 
AUTOMOBILES/SPARK IGNITION ENGINES 
Analog heat release computer for engine combustion evaluation, 
3:4272 
AUTOMOTIVE FUELS 
See alco HYDROGEN FUELS 
AUTOMOTIVE FUELS/CHEMICAL PREPARATION 
Vapor pressure-adjusted motor fuel alkylate of reduced fluoride 
content (Patent), 3:2351 
AUTOMOTIVE FUELS/COMBUSTION PROPERTIES 
Feasibility of methanol/gasoline blends for automotive use, 3:2787 
AUTOMOTIVE FUELS/FUEL CONSUMPTION 

The effect of automotive fuel conservation measures on air 

pollution. Final report, 3:3966 (PB-259908) 
AUTORADIOGRAPHS 

See IMAGES 
AUXILIARY WATER SYSTEMS 

See also CONDENSER COOLING SYSTEMS 
AUXILIARY WATER SYSTEMS/FILTERS 

Process of recovery and reuse of the washing liquids from filters 
(Patent), 3:3597 

AUXILIARY WATER SYSTEMS/PIPES 

System identification for operational reliability assessment of a 

power plant subsystem (BWR), 3:3297 
AVIATION FUELS 

See also HYDROGEN FUELS 
AVIATION FUELS/EVALUATION 

An evaluation of very large airplanes and alternative fuels: 
executive summary. Interim report, 3:4314 (AD-A-042112) 

AVIATION PERSONNEL/RADIATION MONITORING 

Measurement of radiation exposure received by flight attendants 
from shipments of radioactive material. Technical report, 3:2680 
(PB-259940) 

AVR REACTOR/PERSONNEL MONITORING 

Radiation exposure in the AVR experimental nuclear power 
station, 3:3787 (Juel-Conf-21) 

AVR REACTOR/SPENT FUEL STORAGE 

Project of a continuation store for burned-up fuel elements from 
high-temperature reactors, 3:3352 

AZIDES/ENVIRONMENTAL TRANSPORT 

Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB-267121) 

AZIDO COMPOUNDS/ENVIRONMENTAL TRANSPORT 

Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB-267121) 





AZINES/ENVIRONMENTAL TRANSPORT 


AZINES/ENVIRONMENTAL TRANSPORT 
Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB-267121) 
AZO COMPOUNDS/ENVIRONMENTAL TRANSPORT 
Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB-267121) 
AZO DYES/ENVIRONMENTAL TRANSPORT 
Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB-267121) 


B-1235 RESONANCES/DECAY 
Baryon exchange reactions in 77-p scattering at 4 GeV/c 
(Differential cross sections), 3:5499 (LBL-6149) 
BABCOCK AND WILCOX STANDARD REACTOR 
See BW STANDARD REACTOR 
BACTERIA 
See also ESCHERICHIA COLI 
PSEUDOMONAS 
BACTERIA/BIOLOGICAL RADIATION EFFECTS 

Effect of heat on pathogenic organisms found in wastewater 

sludge, 3:5293 (SAND-77-1338C) 
BACTERIOPHAGES/BIOLOGICAL RADIATION EFFECTS 

Basic aspects of radiation action on microorganisms. Progress 
report, April 1, 1976-June 30, 1977 (Escherichia coli, 
Pseudomonas, lambda phage, gamma and uv radiation), 3:5296 
(COO-2362-26) 

Radiation biophysical study of biological molecules. Progress 
report, July 1, 1976-August 31, 1977 (X and uv radiation, 
lambda phage, Escherichia coli), 3:5297 (ORO-3631-7) 

BACTERIOPHAGES/MUTATIONS 

Radiation biophysical study of biological molecules. Progress 
report, July 1, 1976-August 31, 1977 (X and uv radiation, 
lambda phage, Escherichia coli), 3:5297 (ORO-3631-7) 

BAILLY-1 REACTOR/PUBLIC RELATIONS 
Discriminant analysis of characteristics determining acceptance of 
rejection of nuclear power, 3:3289 (PB-267664) 
BARIUM/X-RAY FLUORESCENCE ANALYSIS 
Inorganic constituents in Finnish fuel peat ash, 3:2138 
BARIUM 138/NEUTRON REACTIONS 

Measurement and analysis of a few 14 MeV neutron capture cross 

sections, 3:5593 
BARIUM BROMIDES/THERMODYNAMIC PROPERTIES 

Thermochemistry of gaseous compounds of metals. Annual 

summary report 5 Dec 74-4 Dec 75, 3:4547 (AD-A-040222) 
BARIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
Thermochemistry of gaseous compounds of metals. Annual 
summary report 5 Dec 74-4 Dec 75, 3:4547 (AD-A-040222) 
BARIUM COMPOUNDS/CRYSTAL STRUCTURE 
— of barium neptunyl(V) triacetate dihydrate, 
BARIUM COMPOUNDS/MOLECULAR STRUCTURE 
= of barium neptunyl(V) triacetate dihydrate, 
4 
BARIUM SILICATES/PHYSICAL RADIATION EFFECTS 

Deuteron and helium ion irradiation of ceramic coatings on Nb- 

1% Zr, 3:4473 
BARLEY/MUTATIONS 
Plant research (Gamma radiation, fission neutrons), 3:5303 (ORO- 


4) 
BARYON RESONANCES 
See also NNRESONANCES 
BARYON RESONANCES/PARTICLE PRODUCTION 
Baryon exchange reactions in 7-p scattering at 4 GeV/c 
(Differential cross sections), 3:5499 (LBL-6149) 
BARYONS 
See also BARYON RESONANCES 
NUCLEONS 
BARYONS/PAIR PRODUCTION 
Baryon-antibaryon pair decay of eta/sub c/ in coherent 
oy (Cross sections, angular distribution), 3:5508 (COO- 
45-216) 
BASEDOW’S DISEASE 
See HYPERTHYROIDISM 
BASF-1 REACTOR/PLANNING 
Plans for BASF nuclear power plant dismissed, 3:3333 
BATTERIES (ELECTRIC) . 
See ELECTRIC BATTERIES 
BEAM BENDING MAGNETS/DESIGN 
Cascade cyclotron magnet, 3:4882 
Ultrafast pulsed magnets for beam manipulation in an electron 
storage ring, 3:4980 
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BEAM BUNCHERS/CAVITY RESONATORS 
Application of a i resonator for bunching picosecond heavy- 
ion pulses, 3:4883 
BEAM BUNCHERS/DESIGN 
Engineering design of buncher sections, 3:4920 
BEAM BUNCHING/BEAM DYNAMICS 
Bunch lengthening and microwave instability, 3:4855 
Multi-cavity en eee 3:4853 
BEAM BUNCHING/INSTABILITY 
Theory for the fast blowup of particle bunches in accelerators, 


3:4877 
BEAM BUNCHING/MATHEMATICAL MODELS 
Bunch lengthening due to potential well distortion from 
cylindrical cavities with beam ports, 3:4863 
BEAM DYNAMICS 
(Particle beam motion inside an accelerator.) 
See also BEAM BUNCHING 
Potential and field produced by a uniform or non-uniform 
os beam inside a confocal elliptic vacuum chamber, 
3:4859 


BEAM DYNAMICS/INSTABILITY 
Bunch lengthening and microwave instability, 3:4855 
BEAM DYNAMICS/LOSSES 
Comparison of measured and computed loss to parasitic modes in 
coindaed cavities with beam ports, 3:4993 


BEAM DYNAMICS/RESONAN 
Structure resonances in proton linear accelerators, 3:4858 
BEAM MONITORS 
Se electron beam profile and position monitor, 
3:4938 


BEAM MONITORS/FEASIBILITY STUDIES 
Advanced electron beam diagnostics. Final report 24 June 1975-10 
March 1976, 3:4962 (AD-A-041666) 
Monitoring high energy proton beams by narrow-band 
synchrotron radiaton, 3:4912 
BEAM TRANSPORT/BEAM DYNAMICS 
Longitudinal and transverse space charge limitations on transport 
of maximum power beams, 3:4852 
BEAM-PLASMA SYSTEMS/PLASMA INSTABILITY 
Ion beam-plasma interaction at right angles to the external 
magnetic field, 3:5659 (N-77-14877) 
BEAVER VALLEY-1 REACTOR/AUXILIARY WATER 
SYSTEMS 
Selected safety-related occurrences reported in May and June 
1977, 3:3865 
BEAVON PROCESS/PERFORMANCE 
Recent advances in the Beavon Sulphur Removal Process and the 
Stretford Process, 3:2400 (CONF-7604124-P2) 


See INSECTS 
BEHAVIOR 
(Limited to living systems.) 
BEHAVIOR/BIOLOGICAL RADIATION EFFECTS 
Variables affecting radiation-induced performance decrements. 
Interim report, June 1975-August 1976, 3:5309 (AD-A-039271) 
BELGIAN REACTOR 2 
See BR-2 REACTOR 
BELOYARSK-3 REACTOR/FUEL ELEMENTS 
Testing experimental fuel elements of the BN-600 fuel element 
type up to various depth of burn up in the BOR-60 reactor, 
3:3455 


BENZANTHRACENE/BIOLOGICAL EFFECTS 
Quantitative exposure of grafted rat tracheas to 7,12- 
dimethylbenz(a)anthracene, 3:5359 
BENZENE/ENVIRONMENTAL TRANSPORT 
Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB-267121) 
BENZENE/FLAME PROPAGATION 
Horizontal propagation of laminar flames through vertically 
diffusing mixtures above a ground plane, 3:2788 
BENZENE/STEAM REFORMER PROCESSES 
Steam reforming of hydrocarbons on alkali polyaluminate 
catalysts+ I. Steam reforming of benzene on potassium 
polyaluminate catalysts, 3:2381 
BENZOPYRENE/BIOLOGICAL EFFECTS 
Induction of preneoplastic and neoplastic lesions in grafted rat 
tracheas continuously exposed to benzo(a)pyrene, 3:5360 
BERYLLIUM/ALBEDO 
Backscattering of gamma rays by barriers from various media, 


3:5 
BERYLLIUM/NEUTRON FLUX 
Neutron diffusion in finite blocks of beryllium, 3:3541 
BERYLLIUM/NEUTRON REACTIONS 
Nuclear design sensitivity analysis for a fusion reactor, 3:5681 
BERYLLIUM/PHOTON TRANSPORT 
Gamma ray build-up factors for finite media, 3:5583 
BERYLLIUM/PHYSICAL RADIATION EFFECTS 
Reduction of surface erosion caused by helium blistering in 
sintered beryllium and sintered aluminum powder, 3:4472 
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BERYLLIUM/PRODUCTION 
Annual report of the Metallurgy Division - period ending 
December 1975, 3:4315 (BARC-882) 
BERYLLIUM 7/ELECTRON CAPTURE DECAY 
Inner bremsstrahlung accompanying electron capture in 7Be and 
51Cr, 3:5531 
BERYLLIUM 7/ENVIRONMENTAL TRANSPORT 
Geochemical ocean sections study (GEOCECS). Chemistry of 
ocean solutions (Geochemistry and mixing dynamics of oceans 
and chemistry of seawater from various locations), 3:5387 
(BNWL-2100(Pt.2)) 
BERYLLIUM 9/NUCLEAR REACTION YIELD 
Enhanced *Be production in the ‘*N+ ''B reaction, 3:5533 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BERYLLIUM OXIDES/ION IMPLANTATION 
Tritium diffusion in AleO; and BeO, 3:4466 
BERYLLIUM OXIDES/PERMEABILITY 
Tritium diffusion in AleOs and BeO, 3:4466 
BERYLLIUM OXIDES/SINTERING 
Annual report of the Metallurgy Division - period ending 
December 1975, 3:4315 (BARC-882) 
BETA BACKSCATTERING GAGES 
See RADIOMETRIC GAGES 
BETA DOSIMETRY/DEPTH DOSE DISTRIBUTIONS 
Dose function for beta dosimetry, 3:5603 
BEVALAC/ACCELERATOR FACILITIES 
Bevalac Minibeam Facility, 3:4964 
BIBLIS-A REACTOR/CONTAINMENT SHELLS 
Containments for the Biblis nuclear power station, 3:3870 
BIBLIS-A REACTOR/PERSONNEL MONITORING 
Radiation protection during the first refueling shutdown of unit a 
of biblis nuclear power station, 3:3855 
BIBLIS-A REACTOR/RADIATION PROTECTION 
Radiation protection during the first refueling shutdown of unit a 
of biblis nuclear power station, 3:3855 
BIBLIS-A REACTOR/REACTOR CORES 
Identification of the vibrational behaviour and system parameter 
estimation of pressure and core vessel of the Kernkraftwerk 
Biblis-A, 3:3320 (MRR-165) 
BIBLIS-A REACTOR/REACTOR OPERATION 
Operating experience at the Biblis Atomic Power Plant, 3:3316 
(Juel-Conf-21) 
BIBLIS-B REACTOR/CONTAINMENT SHELLS 
Containments for the Biblis nuclear power station, 3:3870 
BI-GAS PROCESS/CATALYSTS 
Status of the BI-GAS program. Part II. Evaluation of fluidized 
bed methanation catalysts (16 refs), 3:2054 (CONF-761064-) 
BI-GAS PROCESS/ECONOMICS 
Preliminary economic comparison of six processes for pipeline gas 
from coal, 3:2064 (CONF-761064-) 
BI-GAS PROCESS/PILOT PLANTS 
Status of the BI-GAS coal gasification pilot plant, 3:2065 (CONF- 
7510149-) 
Status of the BI-GAS program. Part I. Pilot plant activities (11 
refs), 3:2053 (CONF-761064-) 
BILIBIN REACTOR/POWER DISTRIBUTION 
In-pile system for power distribution control in reactors of the 
ilibin atomic power station, 3:3630 
BILIBIN REACTOR/REACTOR CONTROL SYSTEMS 
In-pile system for power distribution control in reactors of the 
ilibin atomic power station, 3:3630 
BINARY STARS/COSMIC X-RAY SOURCES 
A1540-53, an eclipsing x-ray binary pulsator, 3:5410 (N-77-24025) 
Hercules X-1: spectral variability of an x-ray pulsar in a stellar 
binary system, 3:5405 (N-77-14962) 
BINARY STARS/PULSARS 
Magnetic fields of pulsars and an evolutionary scheme for the 
formation of radiopulsars in binary system, 3:5412 (N-76-34091) 
BINARY STARS/STAR EVOLUTION 
Magnetic fields of pulsars and an evolutionary scheme for the 
formation of radiopulsars in binary system, 3:5412 (N-76-34091) 
BINDERS 
Investigation of the distribution of films of binders on coal 
surfaces, 3:2134 
BIOCHEMICAL OXYGEN DEMAND/COMPARATIVE 
EVALUATIONS 
Investigations to find correlations for COD and TOC, 3:5209 
BIOCHEMICAL OXYGEN DEMAND/WATER QUALITY 
Investigations to find correlations for COD and TOC, 3:5209 
BIOLOGICAL RADIATION EFFECTS 
See also DELAYED RADIATION EFFECTS 
RADIATION INJURIES 
BIOLOGICAL RADIATION EFFECTS/DOSE-RESPONSE 
RELATIONSHIPS 
Comparability of the natural radiation exposure with the radiation 
exposure caused by nuclear facilities, 3:2681 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and algae.) 


BITUMINOUS COAL/CHEMICAL COMPOSITION 


See also PLANTS 
BIOMASS/PRODUCTION 

Utilization of microbial lebensraum. Modern developments in 

biologic technologies, 3:5274 
BIOMASS PLANTATIONS 

Artificial oceanic upwelling (Means of supplying nutrients to 
oceanic kelp farm), 3:2884 (ERDA/USN/1027-76/1(Vol.7)) 

Ocean food and energy farm project. Subtask No. 6: systems 
analysis. Volume 7. Appendix. Final report, 3:2880 (ERDA/ 
USN/1027-76/1(Vol.7)) 

Ocean food and energy farm (OFEF): development of the kelp 
growth model, 3:2883 (ERDA/USN/1027-76/1(Vol.7)) 

BIOMASS PLANTATIONS/DESIGN 

Ocean food and energy farm project. Subtask 4. Preliminary 
design studies of substrate and upwelling systems. Volume 1. 
Kelp support substrate structures for use in the OFEF project. 
Progress report, 3:2877 (ERDA/USN/1027-3/1) 

Ocean food and energy farm project. Subtask No. 6: systems 
analysis. Volume 6. Mariculture subsystem. Final report, 3:2879 
(ERDA/USN/1027-76/1(Vol.6)) 

Preliminary drag model for the ocean food and energy farm, 
3:2886 (ERDA/USN/1027-76/1(Vol.7)) 

BIOMASS PLANTATIONS/ECONOMICS 

Approach to modeling the ocean food and energy farm, 3:2881 
(ERDA/USN/1027-76/1(Vol.7)) 

Method for calculating ocean food and energy farm costs, 3:2882 
(ERDA/USN/1027-76/1(Vol.7)) . 

Ocean food and energy farm project. Subtask No. 6: systems 
analysis. Volume 6. Mariculture subsystem. Final report, 3:2879 
(ERDA/USN/1027-76/1(Vol.6)) 

Preliminary design and cost models for spherical and cylindrical 
buoys for the ocean farm project, 3:2885 (ERDA/USN/1027- 
76/1(Vol.7)) 

BIOMASS PLANTATIONS/MATHEMATICAL MODELS 

Approach to modeling the ocean food and energy farm, 3:2881 
(ERDA/USN/1027-76/1(Vol.7)) 

BIOMASS PLANTATIONS/RESEARCH PROGRAMS 

Ocean energy and food farm project, 3:2782 (CONF-7510149-) 

Status and prospects for widespread utilization of solar energy as a 
national energy resource, 3:2824 

BIOMASS PLANTATIONS/SITE SELECTION 

Ocean food and energy farm project. Subtask 5. Site survey 

studies. Progress report, 3:2878 (ERDA/USN/ 1027-5) 
BIOMEDICAL RADIOGRAPHY/PLANNING 

Considerations and criteria for diagnostic radiology services, 
3:5264 (HR P-0015442) 

BIOMEDICAL RADIOGRAPHY/RADIATION DOSES 

Patient exposure from diagnostic x rays: an analysis of 1972-1974 
NEXT data. Final report 1 Oct 72-30 Aug 74, 3:5306 (PB- 
267741) 

BIRDS/POPULATION DYNAMICS 

Technical progress report of biological research on the Volcanic 
Island Surtsey and environment for the year 1976 (Recovery of 
terrestrial ecosystem on volcanic island following volcano 
eruption), 3:5165 (COO-3531-25) 

BIS(2-ETHYLHEXYL)PHOSPHORIC ACID 
See HDEHP 
BISCAYNE BAY/ECOLOGY 

Ecological study of the effects of power plants on benthic 
macroplant microcosms in subtropical and tropical estuaries. 
Progress report, 1976-1977 (Effects of heavy metals and thermal 
effluents from fossil-fuel and nuclear power plants on benthic 
seagrass community), 3:5206 (TID-27767) 

BISCHOFF PROCESS/FLOWSHEETS 
Bischoff lime process for SO2 removal, 3:2150 (CONF-7604124- 


Pl 
BISMUTH 209 TARGET/KRYPTON 84 REACTIONS 
Hydrodynamical calculations of heavy-ion collisions (Fragment 
elongation, differential cross sections), 3:5540 (LA-UR-77-1965) 
BISMUTH IONS/ENERGY TRANSFER 
Interpretation of the mechanism of energy transfer from Bi* to 
Eu* in oxide glasses, 3:4402 
BITTER SPAR 
See DOLOMITE 
BITUMENS 
See also COAL TAR 
BITUMENS/MOLECULAR STRUCTURE 
Study of bitumens in solid fuels with an electron microscope, 
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BITUMENS/RECOVERY 
Geological, engineering, and economic study of a portion of the 


Lloydminster Sparky pool, Lloydminster, Alberta, 3:2506 
BITUMENS/STABILITY 
Studies on the thermal stability of bitumen-salt mixtures (Only 
strong salts have an adverse effect on bitumen stability), 3:2630 
BITUMINOUS COAL/CHEMICAL COMPOSITION 
— geology with particular reference to coking coals, 





BITUMINOUS COAL/COMBUSTION PROPERTIES 


BITUMINOUS COAL/COMBUSTION PROPERTIES 
Firing of bituminous coal with a high inerts content in large-scale 
wer plants located in the vicinity of collieries, 3:3193 
BITUMINOUS COAL/DRYING 
Measurement of the flow properties and capillary pressure 
relationships of certain jalan i underground coal 
5 Quarterly report, March-May 1977, 3:2118 (COO- 
Plant for the pretreatment of coking coal (Patent), 3:2274 
BITUMINOUS COAL/HEATING 
Plant for the pretreatment of coking coal (Patent), 3:2274 
BITUMINOUS COAL/HYDRAULIC TRANSPORT 
Hydraulic transportation of coal from collieries to coast (10 mty of 
-50 mm coking coal, 50 km to offshore loader, plug flow, 1225 
tonnes/hr), 3:2279 
BITUMINOUS COAL/HYDROGENATION 
Pipeline gas from coal-hydrogenation (IGT hydrogasification 
—— Project 9000 quarterly report No. 3, January 1-March 
1, 1977, 3:2087 (FE-2434-12) 
BITUMINOUS COAL/POROSITY 
Measurement of the flow properties and capillary pressure 
relationships of certain coon —— underground coal 
oo Quarterly report, March-May 1977, 3:2118 (COO- 
BITUMINOUS COAL/SHRINKAGE 
Measurement of the flow properties and capillary pressure 
relationships of certain coals pertaining to underground coal 
or Quarterly report, March-May 1977, 3:2118 (COO- 
129- 
BLACK HOLES/PARTICLE PRODUCTION 
The effects of the Hawking process on the boundary of and inside 
a black hole, 3:5400 (N-76-34089) 
BLACK HOLES/VACUUM POLARIZATION 
The effects of the Hawking process on the boundary of and inside 
a black hole, 3:5400 (N-76-34089) 
BLACK SHALES/EXPLOSIVE STIMULATION 
Gas stimulation studies at LASL, 3:2475 ah UR-77-1937) 
BLACK SHALES/IN-SITU PROCESSIN 
Energy from in situ processing of Antrim Si shale. Monthly 
technical progress report, July 1977, 3:2495 (FE-2346-13) 
BLACK SHALES/RETORTING 
IGT hydroretorting of eastern shales, 3:2509 (NP-22358) 
Status report on the development of the IGT hydroretorting 
rocess, 3:2508 (NP-22357) 
LANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST FURNACES/OPERATION 
Recent developments in ironmaking feed preparation 
(Requirements for large modern blast furnaces), 3:2038 
BLAST FURNACES/PRODUCTIVITY 
Recent developments in ironmaking feed preparation 
(Requirements for large modern blast furnaces), 3:2038 
BLAST FURNACES/REFRACTORIES 
Recent developments in the refractory requirements for iron and 
steelmaking (Refractory selection), 3:4470 
BLOOD/CHEMICAL ANALYSIS 
Long range tests with the Autosampler AS-1 for automated 
sample injection into the HGA 74 and HGA 76 graphite 
furnace, 3:4531 (JUEL-1360) 
BLOOD FLOW/MEASURING METHODS 
Ventilation-perfusion lung imaging in diaphragmatic paralysis, 
3:5270 (UCLA-12-1127) 
BLOOD PRESSURE/BIOLOGICAL VARIABILITY 
Arterial pressure and cardiac frequency in rabbits under animal 
hyphosis, 3:5262 (BNWL-tr-257) 
BLOWDOWN/FLUID FLOW 
Transient potential flow in complex geometry with application to 
PWR blowdown flows, 3:3788 (KFK-2324) 
BLOWDOWN/FUEL ELEMENT FAILURE 
Investigations of the fuel rod behavior during the blowdown 
phase of a loss-of-coolant accident. Out-of-pile experiments with 
o—-* heated single rods (BWR; PWR), 3:3795 (KFK- 
2375) 
BLOWDOWN/HEAT TRANSFER 
PWR Blowdown Heat Transfer Separate-Effects Program: 
Thermal-Hydraulic Test Facility experimental data report for 
test 101, 3:3815 (ORNL/NUREG/TM-128) 
BLOWDOWN/HYDRAULICS 
PWR Blowdown Heat Transfer Separate-Effects Program: 
Thermal-Hydraulic Test Facility experimental data report for 
test 101, 3:3815 (ORNL/NUREG/TM-128) 
BLOWDOWN/MATHEMATICAL MODELS 
STEWPOT, a code for establishing conditions in the primary 
— on depressurising a water reactor, 3:3682 (AEEW-M- 


BLOWDOWN/PRESSURE DROP 
Evaluation of pressure drop across area changes during 


blowdown. Quarterly progress report for period ending June 
30, 1976 (PWR and BWR), 3:3817 (PB-260527) 
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BLOWDOWN/PRESSURE GRADIENTS 
CLAPTRAP-II, a code for calculating pressure transients in the 
interconnected compartments of a total containment enclosing a 
breached water reactor circuit, 3:3684 (AEEW-R-1108) 
BLOWDOWN/PRESSURE SUPPRESSION 
Dynamic load of LWR pressure suppression systems, 3:3789 
(KFK-2375) 
BLOWDOWN/STRESSES 
Development and verification of coupled fluid-structural-dynamic 
codes for stress and deformation analysis of reactor vessel 
a) under blowdown loading (BWR; PWR), 3:3791 (KFK- 
2375 
BLOWERS 
Special motors for driving helium blowers for high-temperature 
reactors, 3:3364 
BN-600 REACTOR 
See BELOYARSK-3 REACTOR 
D 


See BIOCHEMICAL OXYGEN DEMAND 
BOHUNICE A-1 REACTOR/FUEL ASSEMBLIES 
Measurement of radiation-induced heating of uranium in fuel 
assemblies in the A-1 reactor under operation. Program of in- 
core measurements. Part 4, 3:3378 (Z5E. 147) 
BOHUNICE A-1 REACTOR/ON-LINE CONTROL SYSTEMS 
Application of control computer system TESLA RPP-16 in the 
Bohunice nuclear power plant, 3:3632 
BOHUNICE A-1 REACTOR/STEAM GENERATORS 
Welding and nondestructive testing of A-1 reactor steam 
enerator, 3:3389 
BOILERS/AIR POLLUTION CONTROL 
Burner design criteria for control of NO/sub x/ from natural gas 
combustion, 3:4776 (CONF-770351-2) 
BOILERS/BURNERS 
Burner design criteria for control of NO/sub x/ from natural gas 
combustion, 3:4776 (CONF-770351-2) 
Design of an integrated burner-boiler system using flue-gas 
recirculation, 3:4780 
BOILERS/DESIGN 
Industrial application of fluidized-bed combustion. Quarterly 
technical pr a report, April-June 1977, 3:2284 (FE-2461-4) 
BOILERS/EFFICIENCY 
Combustion in large boilers: design and operating effects on 
efficiency and emissions, 3:4778 
BOILERS/OPERATION 
Scrap-tire-fired boiler, 3:4787 
BOILERS/PERFORMANCE 
Scrap-tire-fired boiler, 3:4787 
BOILERS/PERFORMANCE TESTING 
Nashville incinerator performance tests, 3:4786 
BOILERS/REFUSE DERIVED FUELS 
Mechanisms of particle entrainment and combustion and how they 
affect emissions from wood-waste-fired boilers, 3:4784 
BOILERS/RELIABILITY 
Improved marine boiler reliability. Phase II. Volume IV. Stack 
gas analysis. Final report on Task 4, 3:5122 (PB-266843) 
BOILERS/RESEARCH PROGRAMS 
Multicell fluidized-bed boiler design, construction, and test 
program. Quarterly progress status report, July-September 1976, 
3:3172 (FE-1237-59) 
BOILERS/WOOD BURNING FURNACES 
Mechanisms of particle entrainment and combustion and how they 
affect emissions from wood-waste-fired boilers, 3:4784 
BOILING DETECTION 
Designs for in-reactor sodium boiling detection and generation, 
3:3722 (CONF-761001-P2) 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BONE FRACTURES/PROSTHESES 
Failure analyses of surgical implants from the human body can 
improve product and performance reliability (Metal fixation 
devices for bone fractures), 3:5263 (CONF-770735-2) 
BONE MARROW CELLS/BIOLOGICAL RADIATION EFFECTS 
Basic study on the role of thymus in hemopoietic differentiation, 
3:5310 (CONF-770952-1) 
BONE MARROW CELLS/TRANSPLANTS 
Basic study on the role of thymus in hemopoietic differentiation, 
3:5310 (CONF-770952-1) 
BONE TISSUES/ACTIVATION ANALYSIS 
Calcium determination in bone by proton activation analysis. 
Progress report, 3:5269 (PB-267211) 
BONE TISSUES/MINERALIZATION 
— whole-body retention of *7Ca in juvenile diabetics, 
5338 


BONE TISSUES/MINERALS 
Method and system for in vivo measurement of bone tissue using a 
two level energy source ae 3:5273 
BONE TISSUES/NEOPLASM: 
Use of rare-earth radionuclides and other bone-seekers in the 
evaluation of bone lesions in patients with multiple myeloma or 
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solitary Speco (®"Ga, /sup 99m/Tc, Er, "Dy, 
167Tm), 3:5271 
BONE TISSUES/RADIONUCLIDE KINETICS 
Decreased whole-body retention of *7Ca in juvenile diabetics, 
3:5338 
BONE TISSUES/SCINTISCANNING 
Use of rare-earth radionuclides and other bone-seekers in the 
evaluation of bone lesions in patients with multiple ht or 
solitary ee (®7Ga, /sup 99m/Tc, !”Er, 
167Tm), 3:5 
BONNEVILLE POWER ADMINISTRATION 
Northwest Energy Policy Project. Institutional constraints and 
opportunities study module V, Report on tasks 4, 5, 6, and 7. 
Final report, 3:4020 (NP-22397) 
BORIDES/MAGNETIC PROPERTIES 
Magnetic excitations in an amorphous ferromagnet 
((Fees Niss)7sPieBeAls), 3:4374 (BNL-23003) 
BORON/EXPLOSIVE FORMING 
Hydrodynamic modeling and explosive compaction of ceramics, 
3:4449 (UCRL-79345) 
BORON/IMPACT STRENGTH 
Effect of angleplying and matrix enhancement on impact-resistant 
boron/aluminum composites, 3:4477 (N-76-33293) 
BORON/MICROHARDNESS 
Hydrodynamic modeling and explosive compaction of ceramics, 
3:4449 (UCRL-79345) 
BORON/QUANTITATIVE CHEMICAL ANALYSIS 
Chemical analysis of steel (a bibliography with abstracts). Report 
for 1964-May 1977, 3:4517 (NTIS/PS-77/0418) 
BORON/SUBLIMATION HEAT 
Sublimation of boron, 3:4386 
BORON/TENSILE PROPERTIES 
Graphite/aluminum: an evaluation of state-of-the-art material, 
:4480 


44 
BORON 11/ENERGY LEVELS 
Electroexcitation of non-normal parity states in ''B, 3:5529 
BORON 11 TARGET/MULTI-NUCLEON TRANSFER 
REACTIONS 
Enhanced *Be production in the '*N+ "B reaction, 3:5533 
BORON CARBIDES/PHYSICAL RADIATION EFFECTS 
Facies of ion bombarded surfaces, 3:4438 
Tritium release from fast neutron irradiated boron carbide, 3:4471 
(HEDL-SA-1164FP) 
BORON CARBIDES/RADIOCHEMICAL ANALYSIS 
Simple and rapid method for determining tritium in irradiated 
boron carbide and getter materials, 3:4522 (HEDL-TME-77-52) 
BORON COMPOUNDS/CHEMICAL PREPARATION 
Magnetic isomers of iron(II). Bis(C- 
cyanotrihydroborate)bis(phenanthroline)iron: a spin triplet, 


3:4562 
BORON COMPOUNDS/ISOMERS 
Magnetic isomers of iron(II). Bis(C- 
cyanotrihydroborate)bis(phenanthroline)iron: a spin triplet, 


3:4562 
BORON NITRIDES/FABRICATION 
Thermal-shock-resistant ceramic composite (Patent; refractory 
oxide + flaked BN), 3:4451 
BOSCH PROCESS/BY-PRODUCTS 
~~ of fatty acids in the conversion of carbon monoxide, 
:2739 
BOUNDARY CONDITIONS/WIND 
Numerical simulation of the transport of noxious gas taking into 
account diffusion in the mean wind direction, 3:5138 
BOUNDARY VALUE PROBLEMS 
See BOUNDARY CONDITIONS 
BOUNDARY-VALUE PROBLEMS/ANALYTICAL SOLUTION 
Stability of solutions of mildly nonlinear elliptic problems, 3:5760 
BR-2 REACTOR/RESEARCH PROGRAMS 
Annual scientific report 1975 (Summaries of research activities at 
Centre d’Etude de l’Energie Nucleaire, Mol, Belgium), 3:3396 
(BLG-515) 
BRAIN/BIOCHEMISTRY 
Interactions between manganese and brain dopamine (Mice, rats), 


BRASS-ALPHA/STRESS CORROSION 
Stress corrosion cracking of alpha brass in a nontarnishing 
— environment: fractography and chemical analysis, 
BRAUNSCHWEIG EXPERIMENTAL REACTOR 
See FMRB REACTOR 
BRAUNSCHWEIG RESEARCH REACTOR 
See FMRB REACTOR 
BREAKWATERS 
See DAMS 
BREATH/CHEMICAL ANALYSIS 
18C-trioctanoin: a nonradioactive breath test to detect fat 
malabsorption, 3:5259 
Clinical diagnosis with the stable isotope '*C in COz breath tests: 
methodology and fundamental considerations, 3:5258 


BROWN COAL/COMBUSTION PROPERTIES 


BREATHING 
See BREATH 
BREEDER REACTORS 
See also FBR TYPE REACTORS 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
LWBR TYPE REACTORS 
Nuclear power without a risk is possible, 3:3446 
BREEDER REACTORS/COST 
Molten salt reactor type. Group ‘Economics’. Remarks on cost 
estimates for the Oak Ridge MSBR project. CEA-EDF 
workshop, 3:3400 (CEA-N-1963(Pt.4)) 
BREEDER REACTORS/ECONOMICS 
Nuclear power without nuclear bombs (Linear accelerator 
breeder), 3:3429 
BREEDER REACTORS/FUEL CYCLE 
Molten-salt reactor strategies viewed from fuel conservation 
effect, (1). Utilization of converters starting with plutonium, 
3:3453 
Molten-salt reactor strategies viewed from fuel conservation 
effect, (2). Utilization of converters using uranium-235 and 
coprosperity with high-temperature-gas-cooled reactors, 3:3451 
Nuclear power without nuclear bombs (Linear accelerator 
breeder), 3:3429 
BREEDER REACTORS/MOLTEN SALT FUELS 
Molten salt reactor type. Chemistry. The CEA-EDF workshop 
‘CHEMISTRY’, 3:3399 (CEA-N-1963(Pt.3)) 
BREEDER REACTORS/REACTOR COOLING SYSTEMS 
Molten salt reactor type. Circuits. The CEA-EDF workshop 
‘CIRCUITS’, 3:3398 (CEA-N-1963(Pt.2)) 
BREEDER REACTORS/REACTOR CORES 
Molten salt reactor type. The core. The CEA-EDF workshop 
‘CORE’, 3:3397 (CEA-N-1963(Pt.1)) 
BREEDING BLANKETS/BREEDING RATIO 
Imploding-liner reactor nucleonic studies: the LINUS blanket, 
3:5679 (LA-6948-MS) 
BREEDING BLANKETS/DESIGN 
Influence of design variations on controlled thermonuclear reactor 
blanket neutronic performance using variational techniques, 
3:5684 
Neutronics studies of the gas-carried lithium oxide cooling- 
breeding fusion reactor blanket and shield, 3:5682 
BREEDING BLANKETS/MAINTENANCE 
Developing maintainability in controlled thermonuclear reactors. 
Progress report, April 1, 1977-May 31, 1977, 3:5731 (COO-4184- 
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BREEDING BLANKETS/NEUTRON REACTIONS 
Neutronics studies of the gas-carried lithium oxide cooling- 
breeding fusion reactor blanket and shield, 3:5682 
BREEDING BLANKETS/OPTIMIZATION 
Influence of design variations on controlled thermonuclear reactor 
blanket neutronic performance using variational techniques, 
3:5684 
BREEDING BLANKETS/RADIATION HEATING 
Neutronics studies of the gas-carried lithium oxide cooling- 
breeding fusion reactor blanket and shield, 3:5682 
BREEDING PELLETS/PERFORMANCE 
Breeding performance of carbide and nitride fuels in 2000 MWe 
LMFBRs. Part IV: impact of a pressure drop constraint on 
breeding performance and pin diameter optimization in 5000 
MWt LMFBRs using sodium bonded carbide fuels, 3:3394 
(ANL-AFP-31) 
BRINES 
Vapor pressure and distribution of iodine for aqueous salt 
solutions, 3:4575 (ORNL-tr-4414) 
BRINES/WASTE DISPOSAL 
Surface disposal of geothermal brines, 3:3113 
BRITISH COLUMBIA/COAL DEPOSITS 
Formation of the Rocky Mountain coking coal deposits, 3:2179 
BROMINATED ALICYCLIC HYDROCARBONS/HYDROLYSIS 
Propellanes. 17. Bridgehead olefins via solvolysis of 10, 10- 
dibromo [4.3.1] propellanes, 3:4586 
BROMINE/X-RAY FLUORESCENCE ANALYSIS 
Inorganic constituents in Finnish fuel peat ash, 3:2138 
BROOKHAVEN AGS 
(Alternating-Gradient Synchrotron.) 
BROOKHAVEN AGS/SUPERCONDUCTING MAGNETS 
Operating experience with the HEUB superconducting dipoles 
(High energy unseparated beam (HEUB)), 3:4899 
BROWN COAL/CHEMICAL COMPOSITION 
Distribution of scandium in brown and hard coals, 3:2128 
Investigation of the nature of the organomineral compounds in 
brown coals, 3:2125 
BROWN COAL/COMBUSTION PROPERTIES 
Preparation of a modified coal-alkali reagent resistant to 
spontaneous ignition on storage and transport, 3:2110 





BROWN COAL/DEHYDRATION 


BROWN COAL/DEHYDRATION 
Process for drying solid fuel having a high water content and 
introduction of the hydrated product into a conversion reactor 
under pressure (Patent), 3:2273 
BROWN COAL/MATERIALS HANDLING 
Supply of the power station Schwandorf with indigenous lignite 
and browncoal from Czechoslovakia, 3:2269 
BROWN COAL/OXIDATION 
Investigation of the nature of the organomineral compounds in 
brown ccals, 3:2125 
BROWN COAL/STRUCTURAL CHEMICAL ANALYSIS 
Investigation of the nature of the organomineral compounds in 
brown coals, 3:2125 
BROWN COAL/USES 
Application and processing of brown coal, 3:2294 
Brown coal power station--giant Australian project, 3:3155 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
BUILDING MATERIALS/HEAT STORAGE 
Ener; Lae using building heat capacity group report, 3:3073 
BUILDINGS 
See also APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
GREENHOUSES 
HOSPITALS 
HOUSES 
OFFICE BUILDINGS 
SCHOOL BUILDINGS 
BUILDINGS/AIR CONDITIONING 
Air conditioning in the Federal Republic of Germany, 3:4155 
BUILDINGS/CLIMATES 
Changes in the thermal microclimate due to urbanization, 3:5169 
BUILDINGS/CONSTRUCTION 
Energy and economic impact assessment of HUD’s Minimum 
Property Standards, 3:4141 (PB-266236) 
BUILDINGS/ENERGY CONSERVATION 
Energy conservation and analysis and evaluation, 3:4165 (N-77- 
19582) 


Energy conservation in buildings: a subject not to be swept under 
the carpet anymore, 3:4120 
BUILDINGS/ENERGY CONSUMPTION 
Energy utilization index method for predicting building energy 
use. Volume II. Proposed supplement to TB ENG 529. Interim 
report, 3:4113 (AD-A-040344) 
BUILDINGS/ENERGY DEMAND 
Energy and pollution mapping: a prediction technique, 3:4016 
Use of the Building Loads Analysis and System Thermodynamics 
program to perform total energy system analysis. Interim report 
(Blast), 3:3942 (AD-A-040744) 
BUILDINGS/ENERGY EFFICIENCY 
State environmental issues series. Energy conservation: policy 
considerations for the states, 3:4002 (PB-267857) 
BUILDINGS/ENERGY MANAGEMENT 
Use of the Building Loads Analysis and System Thermodynamics 
program to perform total energy system analysis. Interim report 
(Blast), 3:3942 (AD-A-040744) 
BUILDINGS/HEAT LOSSES 
Quantitive evaluation of infrared pictures of house facades. The 
measuring system "Thermobil’, 3:4132 
BUILDINGS/HEAT STORAGE 
Energy storage using ai capacity group report, 3:3073 
BUILDINGS/LIGHTING SYSTEMS 
Controlling costs with lighting controls, 3:4129 
Daylighting of buildings. A compendium and study of its 
introduction and control. Final report, 3:4114 (PB-259523) 
Preliminary study of automatic daylight control of artificial 
lighting, 3:4128 
BUILDINGS/ROOFS 
Observation and analysis of protected membrane roofing systems, 
3:4112 (AD-A-040220) 
BUILDINGS/SOLAR AIR CONDITIONING 
Proceedings of first semiannual EPRI solar program review 
meeting and workshop. Volume I. Solar heating and cooling of 
buildings, 3:2924 (EPRI-ER-283-SR(Vol.1)) 
Solar heating and cooling of buildings requirements definition and 
impact analysis, 3:2925 (EPRI-ER-283-SR(Vol.1)) 
Solar heating and cooling of buildings: requirements definition and 
impact analysis, 3:2929 (EPRI-ER371-8R) 
BUILDINGS/SOLAR SPACE HEATING 
Proceedings of first semiannual EPRI solar program review 
meeting and workshop. Volume I. Solar heating and cooling of 
buildings, 3:2924 (EPRI-ER-283-SR(Vol.1)) 
—s solar systems in the Federal Republic of Germany, 
Solar heating and cooling of buildings requirements definition and 
impact analysis, 3:2925 (EPRI-ER-283-SR(Vol.1)) 
Solar heating and cooling of buildings: requirements definition and 
impact analysis, 3:2929 (EPRI-ER-371-SR) 
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BUILDINGS/SOLAR WATER HEATERS 
Realized solar systems in the Federal Republic of Germany, 
3:2979 


BUILDINGS/SPACE HEATING 
Demonstration of building heating with a heat pump using thermal 
effluent. Special report, 3:4134 (AD-A-041024) 
Device for heating by means of a heat pump (Patent), 3:4133 
Electric central storage heating, 3:4121 
Radiators and floor heating, 3:4122 
Significance of saving energy and technological realization within 
construction, 3:4156 
BUILDINGS/STANDARDS 
Energy and economic impact assessment of HUD’s Minimum 
Property Standards, 3:4141 (PB-266236) 
BUILDINGS/THERMAL INSULATION 
Requirements for thermal insulation, 3:4159 
BUILDINGS/WASTE DISPOSAL 
Vacuum systems for the collection of solid wastes, 3:4773 
BUILDINGS (CONT. 
See CONTAINMENT BUILDINGS 
BULGARIA/GEOLOGY 
Some features in the distribution of magmatic, hydrothermal and 
seismic activity in the area between the Balkanides and the 
Aegean arc, 3:3093 
BULGARIA/GEOTHERMAL RESOURCES 
Some features in the distribution of magmatic, hydrothermal and 
seismic activity in the area between the Balkanides and the 
Aegean arc, 3:3093 
BULGARIA/NUCLEAR POWER 
Development of the electro-economics of Bulgaria, 3:3251 
BUNKER OILS 
See RESIDUAL FUELS 
BUOYS/COST 
Preliminary design and cost models for spherical and cylindrical 
buoys for the ocean farm project, 3:2885 (ERDA/USN/1027- 
76/1(Vol.7)) 
BUOYS/DESIGN 
Preliminary design and cost models for spherical and cylindrical 
buoys for the ocean farm project, 3:2885 (ERDA/USN/1027- 
76/1(Vol.7)) 
BUREAU OF MINES 
See US BUREAU OF MINES 
BURNERS 
See also COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
BURNERS/COMPUTER-AIDED DESIGN 
Design of an integrated burner-boiler system using flue-gas 
recirculation, 3:4780 
BURNERS/DESIGN 
Burner design criteria for control of NO/sub x/ from natural gas 
combustion, 3:4776 (CONF-770351-2) 
Concentric multi-annular swirl burner: stability limits and emission 
characteristics, 3:4781 
Turbine-driven air-powered flare (Patent), 3:2797 
BURNERS/EVALUATION 
Design evaluation of the 40-cm (16-inch) primary burner system, 
3:2577 (GA-A-14452) 
BURNERS/PERFORMANCE TESTING 
Burner design criteria for control of NO/sub x/ from natural gas 
combustion, 3:4776 (CONF-770351-2) 
BURNERS/TESTING 
Burner design criteria for control of NO/sub x/ from natural gas 
combustion, 3:4776 (CONF-770351-2) 
BURST CAN MONITORS 
See FAILED ELEMENT MONITORS 
BURST REACTORS 
See PULSED REACTORS 
BURST SLUG MONITORS 
See FAILED ELEMENT MONITORS 
BUTANE/PYROLYSIS 
Promoted decomposition of n-butane, 3:2356 
BUTANE/SEPARATION PROCESSES 
Automated batch debutanization in a petroleum research 
laboratory, 3:2357 
BUTENES/OXIDATION 
Effects of solvents and addition of metal oxides on the liquid phase 
disproportionation of olefins over MoOs3-AloOs catalyst, 3:2382 
Synthesis of acetic acid by catalytic oxidation of butenes. I. 
Oxidation of n-butenes and isobutene to acetic acid over binary 
oxide catalysts containing vanadium pentoxide, 3:2383 
BUTENES/REDUCTION 
Effects of solvents and addition of metal oxides on the liquid phase 
disproportionation of olefins over MoO3-Al.Os catalyst, 3:2382 
BUTYLENES 
See BUTENES 
BW STANDARD REACTOR 
(Prior to 1975, PWR/241 TYPE REACTORS was used.) 
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BW STANDARD REACTOR/SPECIFICATIONS 
Standard technical specifications for Babcock and Wilcox 
ressurized water reactors. Revision of January 1, 1977, 3:3467 
B-264518) 

WR TYPE REACTORS 

See also BAILLY-1 REACTOR 
DODEWAARD REACTOR 
ENEL-4 REACTOR 
HDR REACTOR 
LIMERICK-1 REACTOR 
OKG-2 REACTOR 

UAD CITIES-1 REACTOR 
UAD CITIES-2 REACTOR 
RWE-BAYERNWERK REACTOR 
TARAPUR-] REACTOR 
TARAPUR-2 REACTOR 
VERMONT YANKEE REACTOR 
BWR TYPE REACTORS/ATWS 

Studies on the influence of oxide fuel on the mechanical properties 
of Zry-tubes for LOCA and ATWS, 3:3796 (KFK-2375) 

Theoretical investigations of fuel behavior during LOCA and 
ATWS, 3:3792 (KFK-2375) 

BWR TYPE REACTORS/AUXILIARY WATER SYSTEMS 

System identification for operational reliability assessment of a 

wer plant subsystem, 3:3297 
BWR TYPE REACTORS/BLOWDOWN 

CLAPTRAP-II, a code for calculating pressure transients in the 
interconnected compartments of a total containment enclosing a 
breached water reactor circuit, 3:3684 (AEEW-R-1108) 

Development and verification of coupled fluid-structural-dynamic 
codes for stress and deformation analysis of reactor vessel 
internals under blowdown loading, 3:3791 (KFK-2375) 

Dynamic load of LWR pressure suppression systems, 3:3789 
(KFK-2375) 

Evaluation of pressure drop across area changes during 
blowdown. Quarterly progress report for period ending June 
30, 1976, 3:3817 (PB-260527) 

Investigations of the fuel rod behavior during the blowdown 
phase of a loss-of-coolant accident. Out-of-pile experiments with 
electrically heated single rods, 3:3795 (KFK-2375) 

BWR TYPE REACTORS/CONTAINMENT 

Investigations on the interactions of fission products and aerosols 
in LWR-containments. Parameter study with the NAUA model. 
Sensitivity study, 3:3803 (KFK-2375) 

BWR TYPE REACTORS/CONTAINMENT BUILDINGS 
Experimental and analytical studies for a BWR nuclear reactor 
building. Evaluation of soil-structure interaction behaviour, 

3:3877 

BWR TYPE REACTORS/CONTAINMENT SHELLS 

Dynamic load of LWR pressure suppression systems, 3:3789 
(KFK-2375) 

BWR TYPE REACTORS/CONTAINMENT SPRAY SYSTEMS 

Apparatus for removing radioactive iodine (Patent; BWR), 3:3653 

BWR TYPE REACTORS/DESIGN 

Fundamentals of boiling water reactor systems, 3:3270 (AED- 
Conf-76-660-043) 

BWR TYPE REACTORS/ECCS 

Core cooling for the BWR, 3:3312 

Influence of the size and shape of cooling channel blockades upon 
emergency core cooling in the flooding phase of a LOCA, 
3:3798 (KFK-2375) 

Simple analytical model for counter-current flow limiting 
phenomena with vapor condensation, 3:3867 

BWR TYPE REACTORS/ELECTRIC CABLES 

Cable tray fire tests, 3:3825 (SAND-77-1125C) 

Electrical cables in a reactor containment of nuclear power plants, 
3:3298 

BWR TYPE REACTORS/FUEL CANS 

Investigations of the high temperature steam oxidation of 

Zircaloy-4 cladding tubes, 3:3284 (KFK-2375) 
BWR TYPE REACTORS/FUEL CYCLE 

Sensitivity of nuclear fuel cycle costs to uncertainties in nuclear 

data and methods, 3:3308 
BWR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

Calculation of the thermal and hydraulic states in rod cluster cores 
of light-water reactors, 3:3314 (GKSS-77/E/4) 

Fuel assembly identification for power reactors. Draft, 3:3296 

BWR TYPE REACTORS/FUEL ELEMENT FAILURE 

Nuclear fuel performance evaluation. Final report, 3:3273 (EPRI- 
NP-409(6-77)) 

BWR TYPE REACTORS/FUEL ELEMENTS 

Fabrication and properties of particle fuel, 3:2569 

Fuel rod for use in a nuclear reactor (Patent; BWR; PWR), 3:3311 

Halden: EPRI’s window on the nuclear world, 3:3303 

Nuclear fuel experience, 3:3279 (Juel-Conf-21) 

BWR TYPE REACTORS/FUEL RODS 

Comparative analysis of pellet-cladding interaction from IFA-431 

and IFA-432 Halden reactor tests, 3:3272 (BNWL-2240) 


BWR TYPE REACTORS/REACTOR ACCIDENTS 


Performance of the fuel model FFRS, 3:3291 (RISO-M-1928) 

Probabilistic approach to reliability predictions for LWR fuel 
rods, 3:3290 (RISO- M-1927) 

BWR TYPE REACTORS/FUEL-CLADDING INTERACTIONS 

Nuclear fuel performance evaluation. Final report, 3:3273 (EPRI- 
NP-409(6-77)) ; 

BWR TYPE REACTORS/HPCI 
Core cooling for the BWR, 3:3312 
BWR TYPE REACTORS/LOSS OF COOLANT 

Dryout and post dryout heat transfer at low flow in a single tube 
test section, 3:3683 (AEEW-R-1068) 

Investigations of fuel rod failure in the second heatup-phase of a 
LOCA. In-pile experiments with single rods in the DK-loop of 
the FR2 reactor, 3:3797 (KFK-2375) 

Investigations of the fuel rod behavior in the low pressure phase 
of a LOCA and of the interaction between ballooning Zircaloy 
claddings and emergency core cooling, 3:3800 (KFK-2375) 

Simple analytical model for counter-current flow limiting 
phenomena with vapor condensation, 3:3867 

Studies on the influence of oxide fuel on the mechanical properties 
of Zry-tubes for LOCA and ATWS, 3:3796 (KFK-2375) 

Theoretical investigations of fuel behavior during LOCA and 
ATWS, 3:3792 (KFK-2375) 

Theoretical and experimental investigations on = flow in LWR 
fuel rods during loss-of-coolant accidents, 3:3805 (KFK-2411) 

Theoretical analysis of the temperature response in a bimetallic, 
composite geometry, nuclear reactor pressure vessel undergoing 
a loss-of-coolant accident, 3:3868 

BWR TYPE REACTORS/LPCI 
Core cooling for the BWR, 3:3312 
BWR TYPE REACTORS/MELTDOWN 

Experiments on determination and limitation of fission and 

activation product release during core meltdown, 3:3801 (KFK- 
75) 


Experimental investigations of the meltdown phase of UO- 
Zircaloy fuel rods under conditions of failure of emergency core 
cooling, 3:3802 (KFK-2375) 

Properties of LWR-core-melts and preparation of corium samples 
(RS 200), 3:3804 (KFK-2375) 

Studies on molten fuel-concrete interactions, 3:3658 (CONF- 
761001-P4) 

BWR TYPE REACTORS/NEUTRON TRANSPORT 

Computational benchmark problems: a review of recent work 
within the American Nuclear Society Mathematics and 
Computation Division, 3:3293 

BWR TYPE REACTORS/OFF-GAS SYSTEMS 
Active carbon adsorption tower for rare gas hold-up system 
(Patent; BWR), 3:3652 
BWR TYPE REACTORS/PERFORMANCE 
Nuclear power-plant performance analysis, 3:3301 
BWR TYPE REACTORS/PIPES 

Characteristics of pipe system failures in light water reactors, 
3:3781 (EPRI-NP-438) 

Study of in-service ultrasonic inspection practice for BWR piping 
welds, 3:3274 (EPRI-NP-436-SR) 

BWR TYPE REACTORS/PLANNING 

Intermediate size LWR plant study for process heat plus power. 
Volume 3. Appendices, 3:3520 (ORNL/Sub-4380/3) 

International thermal reactor development, 3:3271 (ANL-77-XX- 
62 


BWR TYPE REACTORS/PLUTONIUM RECYCLE 

Pu-recycling in light water reactors: calculation of fuel burn-up 
data for the design of reprocessing plants as well as the 
influence on the demand of uranium, 3:3286 (KFK-2417) 

BWR TYPE REACTORS/PRESSURE VESSELS 

Development and verification of coupled fluid-structural-dynamic 
codes for stress and deformation analysis of reactor vessel 
internals under blowdown loading, 3:3791 (KFK-2375) 

Status report. Reactor pressure vessels. Volume 3. Evaluation of 
the literature relating to the Heavy Section Steel Technology 
Program (status as of Spring 1973). First draft, 3:3313 (NP-tr- 
1981) 

Theoretical analysis of the temperature response in a bimetallic, 
composite geometry, nuclear reactor pressure vessel undergoing 
a loss-of-coolant accident, 3:3868 

BWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Nuclear facilities. Recurrent inspections. Visual inspection. Draft, 
3:3299 
BWR TYPE REACTORS/RADIATION MONITORING 
Measuring radioactive discharges from nuclear power plants, 
3854 


BWR TYPE REACTORS/RCIC SYSTEMS 
Core cooling for the BWR, 3:3312 
BWR TYPE REACTORS/REACTOR ACCIDENTS 
Applications of the reactor safety study probabilistic safety 
analysis, 3:3888 
Development of a computer code for thermal hydraulics of 
reactors (THOR). Eighth quarterly progress report, July- 
September 1976, 3:3686 (BNL-NUREG-50659) 





BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 


BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Water chemistry in nuclear power plants, 3:3283 (Juel-Conf-21) 
BWR TYPE REACTORS/REACTOR DISMANTLING 
Development of methods and techniques for decommissioning and 
ultimate dis; of nuclear facilities, 3:3319 (K FK-2375) 
BWR TYPE REACTORS/REACTOR KINETICS 
Annual progress report FY 1977 (Computer calculations of light 
water reactor dynamics and safety), 3:3528 (COO-2262-13) 
Computational benchmark problems: a review of recent work 
within the American Nuclear Society Mathematics and 
Computation Division, 3:3293 
BWR TYPE REACTORS/REACTOR LATTICES 
Comparative study of two-dimensional transport methods for 
BWR lattice geometries, 3:3300 
BWR TYPE REACTORS/REACTOR LICENSING 
Compilation of the information on the reactor core required for 
testing under the nuclear licensing procedure (German Federal 
Republic), 3:3472 
Compilation of the information on control and scram systems 
required for inspections under the licensing procedure for 
nuclear power plants (German Federal Republic), 3:3473 
BWR TYPE REACTORS/REACTOR MATERIALS 
Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 2: 
nuclear energy panel report. Part 2A: details of current 
materials R and D programs to support LWR. Part 2B: seizing 
opportunities for international cooperation and collaboration. 
Part 2C: national alloy development program, 3:3307 (ERDA- 
76-28V 1(App.2)) 
BWR TYPE REACTORS/REACTOR OPERATION 
Operating experience with 13 light-water reactor in Europe, 
3:3302 


BWR TYPE REACTORS/REACTOR SAFETY 
Analysis of fault modes in atomic thermoelectric power plants 
with boiling water reactors, 3:3869 
Applications of the reactor safety study probabilistic safety 
analysis, 3:3888 
Evaluation of pressure drop across area changes during 
blowdown. Quarterly progress report for period ending June 
30, 1976, 3:3817 (PB-260527) 
General application of system event tree analysis to light water 
reactors, 3:3826 (SAND-77-1372C) 
Summary of conclusions and major recommendations: Study 
Group on Light Water Reactor Safety, 3:3887 
BWR TYPE REACTORS/RELIABILITY 
Reliability improvement: where do we go from here. ERDA- 
LWR technology program, 3:3310 
BWR TYPE REACTORS/RHR SYSTEMS 
Core cooling for the BWR, 3:3312 
BWR TYPE REACTORS/STEAM TURBINES 
Large nuclear turbine, 3:3305 
BWR TYPE REACTORS/XENON OSCILLATIONS 
ae sean occurrences reported in May and June 
1977, 3:3865 
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CADARACHE RAPSODIE REACTOR 
See RAPSODIE REACTOR 
CADMIUM/BIOLOGICAL EFFECTS 
Elevated systolic pressure following chronic low-level cadmium 
feeding, 3:5362 
CADMIUM/DIFFUSION 
Animal metabolism (Tritium oxides, mercury, cadmium, '*Ce, 
*5Nb, iodine), 3:5257 (ORO-754) 
CADMIUM/INTESTINAL ABSORPTION 
Animal metabolism (Tritium oxides, mercury, cadmium, '**Ce, 
*5Nb, iodine), 3:5257 (ORO-754) 
CADMIUM/ION EXCHANGE CHROMATOGRAPHY 
Development of a column chromatography method for field pre- 
concentration of trace metals with application to the Haw-Cape 
Fear Riverss, N.C. Master's thesis, 3:5203 (PB-267878) 
CADMIUM/MEASURING METHODS 
ae —" in soils: evaluation of Cd ion-selective electrode, 
75174 
CADMIUM/OPTICAL MODELS 
Optical model analysis of nonelastic intezaction of 14.2 MeV 
neutrons, 3:5592 
CADMIUM/TOXICITY 
Coal technology (Restoration of surface-mined lands and effects of 
coal utilization and fossil-fuel effluents on freshwater 
ecosystems), 3:5163 (BNWL-2100(Pt.2)) 
Effect of sublethal metal pollutants on the fiddler crab 'Uca 
pugilator’. Final report, 3:5351 (PB-267940) 
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CADMIUM ALLOYS/DOMAIN STRUCTURE 
Lattice imaging of the B19 ordering transformation and interfacial 
structures in MgsCd, 3:4340 
CADMIUM ARSENIDES/ELECTRICAL PROPERTIES 
Electronic properties of amorphous semiconductors, 3:4388 
CADMIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Identification of defects in compound semiconductors. Final 
report 1 Jul 1971-31 Mar 1976, 3:4504 (AD-A-032128) 
CADMIUM SELENIDES/PHYSICAL RADIATION EFFECTS 
Identification of defects in compound semiconductors. Final 
report 1 Jul 1971-31 Mar 1976, 3:4504 (AD-A-032128) 
CADMIUM SULFIDE SOLAR CELLS/ELECTRICAL 
PROPERTIES 
Photoelectronic properties of II-VI heterojunctions. Progress 
report No. 1, September 1, 1976-March 31, 1977, 3:2870 (SU- 
326P47X1) 
CADMIUM SULFIDE SOLAR CELLS/FABRICATION 
Photoelectronic properties of II-VI heterojunctions. Progress 
report No. 1, September 1, 1976-March 31, 1977, 3:2870 (SU- 
326P47X1) 
CADMIUM SULFIDES/PHYSICAL RADIATION EFFECTS 
Identification of defects in compound semiconductors. Final 
report 1 Jul 1971-31 Mar 1976, 3:4504 (AD-A-032128) 
CADMIUM SULFIDES/SEMICONDUCTOR JUNCTIONS 
Photoelectronic properties of II-VI heterojunctions. Progress 
report No. 1, September 1, 1976-March 31, 1977, 3:2870 (SU- 
326P47X1) 
CADMIUM TELLURIDES/PHYSICAL RADIATION EFFECTS 
Identification of defects in compound semiconductors. Final 
report 1 Jul 1971-31 Mar 1976, 3:4504 (AD-A-032128) 
CADMIUM TELLURIDES/SEMICONDUCTOR JUNCTIONS 
Photoelectronic properties of II-VI heterojunctions. Progress 
report No. 1, September 1, 1976-March 31, 1977, 3:2870 (SU- 
326P47X1) 
CALCITONIN/BIOLOGICAL EFFECTS 
Mechanisms of calcium transport in small intestine. Progress 
report, March 1, 1976-September 30, 1977 (Chickens, rats, lead), 
3:5255 (COO-1668-86) 
CALCIUM/ACTIVATION ANALYSIS 
Calcium determination in bone by proton activation analysis. 
Progress report, 3:5269 (PB-267211) 
CALCIUM/HEAVY ION REACTIONS 
Multiplicity and charged particle emission in relativistic heavy ion 
collisions (Cross sections, statistical thermodynamic models), 
3:5534 (LBL-6537) 
CALCIUM/NEUTRON REACTIONS 
Random sampling technique for choosing scattering angles from 
arbitrary angular distributions in dosimetric and shielding 
computations, 3:5596 
CALCIUM/PHOTON TRANSPORT 
Gamma ray build-up factors for finite media, 3:5583 
CALCIUM/TRANSLOCATION 
Mechanisms of calcium transport in small intestine. Progress 
report, March 1, 1976-September 30, 1977 (Chickens, rats, lead), 
3:5255 (COO-1668-86) 
CALCIUM/X-RAY FLUORESCENCE ANALYSIS 
Inorganic constituents in Finnish fuel peat ash, 3:2138 
CALCIUM 47/RETENTION 
—— whole-body retention of *7Ca in juvenile diabetics, 
:5338 
CALCIUM BROMIDES/THERMODYNAMIC PROPERTIES 
Thermochemistry of gaseous compounds of metals. Annual 
summary report 5 Dec 74-4 Dec 75, 3:4547 (AD-A-040222) 
CALCIUM CARBONATES 
See also PHOSPHATE ROCKS 
CALCIUM CARBONATES/USES 
Calcium carbonate in the removal of iron and lead from dilute 
waste water, 3:5210 
CALCIUM CHLORIDES/LATENT HEAT STORAGE 
Suspension media for heat storage materials, 3:3061 
CALCIUM COMPOUNDS/CHEMICAL PREPARATION 
Calcium chromate synthesis molar ratio and drying studies, 3:4553 
(GEPP-323) 
CALCIUM COMPOUNDS/SURFACE PROPERTIES 
Surface analysis of pyrotechnic material, 3:3935 (GEPP-324) 
CALCIUM OXIDES/THERMOCHEMICAL HEAT STORAGE 
Solar heat storage based on inorganic chemical reactions, 3:3065 
CALIFORNIA/AIR QUALITY 
Chemical consequences of air quality standards and of control 
implementation programs. Roles of hydrocarbons, oxides of 
nitrogen and aged smog in the production of photochemical 
oxidant. Final report 1 August 1973-30 June 1974, 3:5130 (PB- 
269376) 
CALIFORNIA/ELECTRIC POWER 
Capital (a compendium), 3:4037 (NP-22030) 
Electric power transfers for California. Final report, 3:4053 
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CALIFORNIA/ENERGY SOURCES 
Assessment of the potential environmental impacts of utilities’ 
resource plans. Volume III (California South Coast area 
regional analysis), 3:5224 (NP-22128) 
CALIFORNIA/GEOLOGY 
Geophysical study of the Clear Lake region, California, 3:3106 
CALIFORNIA/GEOPHYSICAL SURVEYS 
Geophysical study of the Clear Lake region, California, 3:3106 
CALIFORNIA/GEOTHERMAL FIELDS 
Geophysical study of the Clear Lake region, California, 3:3106 
CALIFORNIA/INSOLATION 
Rehabilitation techniques for daily solar radiation data, 3:2832 
CALIFORNIA/NATURAL GAS PROCESSING PLANTS 
Alaskan arctic natural gas transportation system. Volume III. 
Western LNG terminal company. Docket No. CP 75-83-1. 
Draft environmental impact statement, 3:2486 (PB-267031) 
CALIFORNIA/PUBLIC UTILITIES 
Capital (a compendium), 3:4037 (NP-22030) 
CALIFORNIA/REGIONAL ANALYSIS 
Assessment of the potential environmental impacts of utilities’ 
resource plans. Volume III (California South Coast area 
regional analysis), 3:5224 (NP-22128) 
CALIFORNIA/RESIDENTIAL SECTOR 
Committee report on energy conservation standards for new 
residential buildings, 3:4004 
CALIFORNIA/SMOG 
Chemical consequences of air quality standards and of control 
implementation programs. Roles of hydrocarbons, oxides of 
nitrogen and aged smog in the production of photochemical 
oxidant. Final report 1 August 1973-30 June 1974, 3:5130 (PB- 
269376) 
Formation of photochemical aerosols. Final report, 3:5128 (PB- 
268895) 
CALIFORNIUM 250/SPONTANEOUS FISSION 
Mass distributions for the spontaneous fission of ***Cm and *°Cf, 
3:5559 
CALORIMETERS/DATA ACQUISITION SYSTEMS 
Quality engineering and control semiannual progress report 
November and December 1976 and January-April 1977, 3:4515 
(RFP-2644) 
CALORIMETERS/STANDARDIZATION 
Metrology and measuring techniques, 3:5031 (PB-266556-T/SL) 
CANADA 
See also ALBERTA 
BRITISH COLUMBIA 
SASKATCHEWAN 
CANADA/NATURAL GAS DEPOSITS 
Pore geometry and reservoir aspects of secondary porosity in 
sandstones, 3:2314 
CANADA/NUCLEAR POWER PLANTS 
Authorization procedure for the construction and operation of 
nuclear installations within certain non-member states of the 
European Communities, 3:3465 (EUR-5525e) 
CANADA/PETROLEUM DEPOSITS 
Pore geometry and reservoir aspects of secondary porosity in 
sandstones, 3:2314 
CANADA/PIPELINES 
Alaska natural gas transportation systems. Volume I. El Paso 
Alaska Company. docket no. CP 75-96, et al. General economic 
analysis comparison of systems. Draft environmental impact 
statement, 3:2484 (PB-267029) 
CANADA/URANIUM DEPOSITS 
Hydrothermal uranium deposits, 3:2527 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
Current state and prospects of Canadian heavy-water reactors, 
3:3386 
CANDU TYPE REACTORS/FUEL ELEMENTS 
CANDU channel decay powder, 3:3384 
CANDU TYPE REACTORS/NUCLEAR MATERIALS 
MANAGEMENT 
Safeguarding on-power fuelled reactors: instrumentation and 
techniques, 3:3383 
CANDU TYPE REACTORS/REACTOR DECOMMISSIONING 
Decommissioning of the CANDU-PHW reactor, 3:3638 
CANDU TYPE REACTORS/REACTOR KINETICS 
CANDU reactor kinetics benchmark activity, 3:3379 
CANDU TYPE REACTORS/STEAM TURBINES 
Wet steam turbines for CANDU-Reactors, 3:3381 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAORSO REACTOR 
See ENEL-4 REACTOR 
CARBIDES/CRYSTAL STRUCTURE 
Interstitial phases, 3:4456 
CARBIDES/TRANSITION HEAT 
Phase relations and the thermal transformations of rare earth 
dicarbide solid solutions, 3:4458 
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CARBON 
See also ACTIVATED CARBON 
GRAPHITE 


PYROLYTIC CARBON 
CARBON/CHARGED-PARTICLE TRANSPORT 
Monte Carlo calculations on dose distributions from plane infinite 
oblique electron sources, 3:5577 
Studies of electron interactions with communications materials. 
Final report July 1970-September 1976 (20 to 64 eV), 3:5564 
(AD-A-040937 
CARBON/ECOLOGY 
Carbon cycling in a mixed deciduous forest floor, 3:5168 
CARBON/NEUTRON REACTIONS 
Random sampling technique for choosing scattering angles from 
arbitrary angular distributions in dosimetric and shielding 
computations, 3:5596 
CARBON/PHOTON TRANSPORT 
Gamma ray attenuation coefficient measurements at 1115, 1173, 
and 1332 keV, 3:5571 
Gamma ray build-up factors for finite media, 3:5583 
CARBON/QUANTITATIVE CHEMICAL ANALYSIS 
Chemical analysis of steel (a bibliography with abstracts). Report 
for 1964-May 1977, 3:4517 (NTIS/PS-77/0418) 
CARBON/SPUTTERING 
Plasma/wall interaction and radiation damage. Progress report, 
3:5732 (TID-27743) 
CARBON 11/USES 
Nuclear medicine technology progress report for quarter ending 
June 30, 1977, 3:5268 (ORNL/TM-6044) 
CARBON 13/DIAGNOSTIC TECHNIQUES 
Clinical diagnosis with the stable isotope ‘°C in COs breath tests: 
methodology and fundamental considerations, 3:5258 
CARBON 13/ISOTOPE RATIO 
Problems of isotope studies of the Polish sulphur deposits, 3:5386 
CARBON 13/NUCLEAR MAGNETIC RESONANCE 
18C magnetic resonance shifts in triscyclopentadieny] uranium(IV) 
chloride, 3:4610 
CARBON 13/TRACER TECHNIQUES 
13C-trioctanoin: a nonradioactive breath test to detect fat 
malabsorption, 3:5259 
CARBON BLACK/PRODUCTION 
Mechanism of coke formation in the process of obtaining furnace 
blacks from liquid hydrocarbon raw materials, 3:2111 
CARBON DIOXIDE/ENVIRONMENTAL EFFECTS 
Uncertainties associated with future atmospheric CO: levels, 
3:5111 (ORAU/TIEA(O)-77-16) 
CARBON DIOXIDE/EXCRETION 
Clinical diagnosis with the stable isotope '*C in COs breath tests: 
methodology and fundamental considerations, 3:5258 
CARBON DIOXIDE ACCEPTOR PROCESS/ECONOMICS 
Preliminary economic comparison of six processes for pipeline gas 
from coal, 3:2064 (CONF-761064-) 
CARBON DIOXIDE ACCEPTOR PROCESS/ 
ENVIRONMENTAL EFFECTS 
Environmental assessment in coal gasification processing (5 refs), 
3:2057 (CONF-761064-) 
CARBON DIOXIDE ACCEPTOR PROCESS/PILOT PLANTS 
CO: acceptor process pilot plant, 1975, Rapid City, South Dakota, 
3:2081 (CONF-7510149-) 
CO, acceptor process pilot plant, 1976, 3:2051 (CONF-761064-) 
CARBON DIOXIDE ACCEPTOR PROCESS/SIMULATION 
Computer-aided industrial process design. Third quarterly 
progress report, December 1, 1976-February 28, 1977 (5 refs), 
3:2085 (FE-2295-T-2) 
CARBON DIOXIDE COOLED REACTORS 
CO2-cooled, graphite-moderated nuclear reactor, 3:3362 
CARBON DIOXIDE COOLED REACTORS/GAS TURBINES 
Gas-turbine plants for nuclear power stations with CO, as 
working medium, 3:3371 
CARBON DIOXIDE LASERS 
Modulator - repetitively pulsed field emission electron beam gun 
interface. Research and development technical report, 3:4706 
(AD-A-039460) 
CARBON DIOXIDE LASERS/DESIGN 
Propagation of high power pulses of 10.6 micrometers radiation 
from a CO? TEA laser of novel design through clouds produced 
by adiabatic expansion in the laboratory. Final technical report 
Feb-Jul 1976, 3:4703 (AD-A-031984) 
CARBON DIOXIDE LASERS/NUCLEAR PUMPING 
Direct nuclear pumped laser approaching feedback laser fusion 
needs, 3:4724 (COO-2007-87) 
CARBON DIOXIDE LASERS/PERFORMANCE 
Propagation of high power pulses of 10.6 micrometers radiation 
from a CO? TEA laser of novel design through clouds produced 
by adiabatic expansion in the laboratory. Final technical report 
Feb-Jul 1976, 3:4703 (AD-A-031984) 
CARBON DIOXIDE LASERS/POWER SUPPLIES 
— requirements for laser fusion, 3:5696 (EPRI-ER-376- 
R) 
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CARBON FIBERS/TENSILE PROPERTIES 
Graphite/aluminum: an evaluation of state-of-the-art material, 
3:4480 
CARBON IONS/ION-MOLECULE COLLISIONS 
Scattering of positive ions by molecules, 3:5486 
CARBON ISOTOPES/ISOTOPE RATIO 
Conditions of methane formation and migration (according to the 
isotopic carbon composition), 3:2326 
CARBON MONOXIDE- AIR POLLUTION ABATEMENT 
The effect of automotive fuel conservation measures on air 
pollution. Final report, 3:3966 (PB-259908) 
— MONOXIDE/CHEMISORPTION 
“or T spectrometry and mass rape 2 of carbon monoxide 
— on polycrystalline molybdenum, 3:4404 (INEL- 


CARBON MONOXIDE/METHANATION 
Homogeneous catalysis: a synthesis of methanol from carbon 
monoxide and water, 3:2793 
Process and catalyst for synthesizing low boiling (C1 to C3) 
aliphatic hydrocarbons from carbon monoxide and hydrogen 
(Patent), 3:2761 
Synthesis of gaseous hydrocarbons from carbon monoxide and 
hydrogen over transition metal catalysts. 1. The activity and 
selectivity of graphite-supported metal catalysts, 3:2781 
CARBON MONOXIDE/MONITORING 
Indoor and outdoor measurements of carbon monoxide (CO), 
5142 


CARBON MONOXIDE/OXIDATION 
Chemical reactions on solid surfaces using molecular beam 
techniques. Final report 1 Jan 72-31 Mar 77, 3:4548 (AD-A- 
040579 
Oscillatory phenomena in combustion, 3:4635 
= of high temperature treated supported metal oxide catalyst, 
4311 
Surface and catalytic properties of lanthanum lead manganite (Lao 
7Pbo 3MnQs) containing traces of platinum, 3:4303 
CARBON MONOXIDE/PHOTOELECTRON SPECTROSCOPY 
Fixed-molecule photoelectron angular distributions of CO for 
fixed source-detector orientation (Multiple scattering 
formulation, inner-shell photoionization, cross sections, 
helicity), 3:5458 (ANL-76-88(Pt.1)) 
CARBON MONOXIDE/RADIOLYSIS 
Organic products of gamma radiolysis of CO-H2 mixtures, 3:4603 
(ORO-3106-65) 
CARBON MONOXIDE LASERS/STABILITY 
Investigations to the increase of the specific energy of a 
gasdynamic CO-laser, 3:4737 
CARBON STEELS/STRAIN HARDENING 
Strain-hardening of spheroidized high carbon steels, 3:4366 
CARBON SULFIDES/FLUORESCENCE SPECTROSCOPY 
Detailed combustion of sulfur compounds. Annual technical 
report, June 1, 1976-May 31, 1977, 3:4620 (SAN-34P243-1) 
CARBON SULFIDES/OXIDATION 
Shock tube study of carbon disulfide oxidation, 3:4639 
CARBON TETRACHLORIDE/INFRARED SPECTRA 
Quality engineering and control semiannual progress report 
November and December 1976 and January-April 1977, 3:4515 
(RFP-2644) 
CARBONACEOUS MATERIALS/THERMAL ANALYSIS 
Study of the carbonaceous rocks of the Ekibastuz deposit by 
thermal analysis, 3:2130 
CARBONATES/ENVIRONMENTAL TRANSPORT 
Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB-267121) 
CARBONATES/TOXICITY 
Acclimation and tolerance of Artemia salina to copper salts, 


3:5352 
CARBONIC ACID ESTERS/ENVIRONMENTAL TRANSPORT 
Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB-267121) 
CARBOXYLIC ACIDS 
See also AMINO ACIDS 
CARBOXYLIC ACIDS/ADSORPTION 
Influence of the surface properties of Donbass coals on the 
adsorption of n-carboxylic acids from aqueous solutions, 3:2145 
CARBOXYLIC ACIDS/CHEMICAL COMPOSITION 
Investigation of the composition of the hydroxycarboxylic and 
benzenecarboxylic acids produced by the oxidation of the 
residue from the hydrolysis of peat, 3:2131 
CARBOXYLIC ACIDS/CHROMATOGRAPHY 
Investigation of the composition of the hydroxycarboxylic and 
benzenecarboxylic acids produced by the oxidation of the 
residue from the hydrolysis of peat, 3:2131 
CARBURIZATION/CONTROLLED ATMOSPHERES 
Conventional atmospheres for gas carburizing, 3:2466 
CARCINOGENESIS/BIOASSAY 
Methods for the isolation and identification of polycyclic aromatic 
hydrocarbons found in complex mixtures and the determination 
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of their possible toxicity by means of a host mediated bioassay 
technique. Progress report, July 1, 1976-February 1, 1977 
sei mouse leumemia cell bioassay system), 3: 5104 (COO/ 
2958-1 
CARCINOGENESIS/INHIBITION 
Effects of antiinflammatory agents on mouse skin tumor 
promotion, epidermal DNA synthesis, phorbol ester-induced 
cellular proliferation, and —— of plasminogen activator 
—- acetonide, fluocinonide, fluclorolone acetonide), 
3:5358 
ag eat arp rel ag: i ‘sii 
jation exposure in uranium mining, 3: 
CARDIOVASCULAR SYSTEM 
See also HEART 
CARDIOVASCULAR SYSTEM/PHYSIOLOGY 
Deads breathing as a screening test for early lung damage, 
3:5337 (LF-56) 
ARPOOLING/PUBLIC RELATIONS 
Factors influencing the success of company-based carpooling 
rograms. University research, 3:4186 (PB-259434) 
DESIGN 


Container and vehicle for transporting radioactive materials 
(Patent), 3:4694 (MLM-2456(TR)) 
Device for storing and handling of fissile materials (Patent), 3:4695 
CATALYSTS/CHEMICAL PREPARATION 
Method of producing on oxidizing and/or ammoxidizing catalizer 
containing antimony, uranium, and oxigen (Patent), 3:2385 
CATALYSTS/PERFORMANCE G 
Status of the BI-GAS program. Part II. Evaluation of fluidized 
bed methanation catalysts (16 refs), 3:2054 (CONF-761064-) 
CATALYSTS/REGENERATION 
Investigation and mathematical description of dependence of 
catalyst specific surface on residual coke content and diameter 
of coked particles in process of regeneration, 3:2367 
CATALYSTS/SUPPORTS 
Method for the production of methane-rich gases by catalytic 
cracking of hydrocarbons (Patent), 3:2762 
CATALYTIC CONVERTERS/PERFORMANCE 
Study of base metal oxide emission control oxidation catalysts, 


3:4300 
CATTLE/COOLING PONDS 
Coal technology (Restoration of surface-mined lands and effects of 
coal utilization and fossil-fuel effluents on freshwater 
ecosystems), 3:5163 (BNWL-2100(Pt.2)) 
CATTLE/FORAGE 
Coal technology (Restoration of surface-mined lands and effects of 
coal utilization and fossil-fuel effluents on freshwater 
ecosystems), 3:5163 (BNWL-2100(Pt.2)) 
CAVITIES 
See also UNDERGROUND SPACE 
CAVITIES/LEACHING 
Principles of intensification of leaching underground cavities, 
3:2440 


CAVITY RESONATORS 
See also SUPERCONDUCTING CAVITY RESONATORS 
Parallel coupled cavity structure, 3:4996 
CAVITY RESONATORS/FREQUENCY CONTROL 
Improved reference cavity — for frequency tracking of rf 
accelerating structures, 3:491 
CE STANDARD REACTOR 
(Prior to 1975, PWR/80 TYPE REACTORS was used.) 
CE STANDARD REACTOR/SPECIFICATIONS 
Standard technical specifications for Combustion Engineering 
ressurized water reactors, 3:3468 (PB-264606) 
CELL CONSTITUENTS 
See also CHLOROPLASTS 
CELL CONSTITUENTS/BINDING ENERGY 
Binding of dexamethasone by the subcellular fractions of mouse 
epidermis and dermis, 3:5363 
CELL CONSTITUENTS/BIOCHEMISTRY 
Identification of albumin-synthesizing polysomes from mouse liver 
and a mouse hepatoma cell line (7 A. tracer technique), 3:5239 
CELL CYCLE/MEASURING METHO 
Rapid cell cycle analysis by bs menarnc of the radioactivity per 
cell in a narrow window in S phase ae 3:5286 
CELL DIVISION/GENETIC CONTRO 
Molecular events basic to cellular silaiies response. Progress 
report, July 1, 1976-September 30, 1977, 3:5292 (COO-3335-25) 
CELL FLOW SYSTEMS/SPECIFICATIONS 
Continuous-flow system for large-scale ultraviolet irradiation of 
bacterial cells (Escherichia coli), 3:5299 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLULOSE/HEAT TREATMENTS 
Heat treatment of refuse for increasing anaerobic biodegradability. 
Final report, January 1, 1976-May 31, 1976, 3:2876 (ERDA/ 
NSF/7940-7612) 
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CELLULOSE/PYROLYSIS 
Reaction mechanisms in cellulose pyrolysis: a literature review, 
3:4616 (BNWL-2297) 
CEMENT INDUSTRY/ENERGY CONSERVATION 
Recent developments in the cement manufacturing process, 3:4193 
CEMENTS/CHEMICAL COMPOSITION 
Recent developments in the cement manufacturing process, 3:4193 
CEMENTS/LEACHING 
Leaching of radioactive nuclides from cement-solidified 
radioactive waste in saline (Part 2), 3:2654 (NP-21420) 
CEMENTS/PRODUCTION 
Recent developments in the cement manufacturing process, 3:4193 
CENTRAL AMERICA/NUCLEAR ENERGY 
Tenth session of the Interamerican Nuclear Energy Commission. 
Final report, 3:5738 (ERDA-tr-309) 
CENTRAL HEATING PLANTS 
See also DISTRICT HEATING 
CENTRAL HEATING PLANTS/OPERATION 
Experience gained in the operation of heating centers, 3:4234 
CENTRAL RECEIVERS/DESIGN 
Closed cycle, high temperature central receiver concept for solar 
electric power, 3:2906 (EPRI-ER-371-SR) 
Closed cycle, high temperature central receiver concept for solar 
electric power, 3:2904 (EPRI-ER-283-SR(Vol.2)) 
Open cycle gas turbine solar electric system, 3:2905 (EPRI-ER- 
283-SR(Vol.2)) 
CENTRAL RECEIVERS/WORKING FLUIDS 
Optical properties of a solar-absorbing molten salt heat transfer 
fluid (Eutectic mixture of KNO3, NaNO2, and NaNO3 with 
particle suspensions of cobalt oxides or copper oxides), 3:2909 
(SAND-77-0938) 
CENTRIFUGAL FAST ANALYZERS 
Evaluation with the centrifugal fast analyzer of a chemical 
activation procedure for creatine kinase MB isoenzyme, 3:5236 
CEPHEIDS/PULSES 
Mass loss and cepheid pulsation, 3:5399 (LA-UR-77-1922) 
CEPHEIDS/STAR EVOLUTION 
Mass loss and cepheid pulsation, 3:5399 (LA-UR-77-1922) 
CERAMICS/COMPATIBILITY 
Crucible materials to contain molten uranium, 3:4328 (Y-2084) 
CERAMICS/PHYSICAL RADIATION EFFECTS 
Deuteron and helium ion irradiation of ceramic coatings on Nb- 
1% Zr, 3:4473 
CERAMICS/USES 
Method of application of refractory materials in the firing system 
of a communal refuse incineration plant, 3:4777 
CERIUM/EMISSION SPECTRA 
Rydberg series in the lanthanides and actinides observed by 
stepwise laser excitation, 3:5465 (UCRL-79521) 
CERIUM/PHOTOIONIZATION 
Rydberg series in the lanthanides and actinides observed by 
stepwise laser excitation, 3:5465 (UCRL-79521) 
CERIUM/X-RAY FLUORESCENCE ANALYSIS 
X-ray fluorescent rare earth analyses using an intrinsic germanium 
detector, 3:4526 
CERIUM 144/BIOLOGICAL RADIATION EFFECTS 
Deadspace breathing as a screening test for early lung damage, 
3:5337 (LF-56) 
Gamma camera imaging studies of regional radiation-induced 
injury, 3:5336 (LF-56) 
CERIUM 144/GAMMA SPECTROSCOPY 
In situ subterranean gamma-ray spectroscopy, 3:5071 
CERIUM 144/INTESTINAL ABSORPTION 
Animal metabolism (Tritium oxides, mercury, cadmium, '**Ce, 
%5Nb, iodine), 3:5257 (ORO-754) 
CERIUM 144/RADIATION DOSE DISTRIBUTIONS 
Biological effects of repeated inhalation exposure of beagle dogs 
to aerosols of '**Ce in fused aluminosilicate particles. III, 3:5324 
(LF-56) 
Repeated inhalation exposure of mice to '**CeQOz: retention and 
dosimetry. IV, 3:5325 (LF-56) 
Repeated inhalation exposure of mice to '**CeQOz: lung tumors. V, 
3:5326 (LF-56) 
Repeated inhalation exposure of Syrian hamsters to '*CeOs. II, 
3:5327 (LF-56) 
CERIUM ALLOYS/BINARY ALLOY SYSTEMS 
Binary alloys of rare earths: phase equilibria of cerium-indium and 
neodymium-indium, 3:4346 
CERIUM ALLOYS/MAGNETIC PROPERTIES 
Bonded rare earth-cobalt permanent magnets, 3:4392 
CERIUM ALLOYS/PHASE DIAGRAMS 
Binary alloys of rare earths: phase equilibria of cerium-indium a1.d 
neodymium-indium, 3:4346 
CERIUM OXIDES/FABRICATION 
Development, characterization, and evaluation of materials for 
open cycle MHD. Quarterly report, October-December 1976, 
3:4073 (BNWL-2004-5) 


CERN SPS SYNCHROTRON/DESIGN 


CERIUM OXIDES/MATERIALS TESTING 
Development, characterization, and evaluation of materials for 
open cycle MHD. Quarterly report, October-December 1976, 
3:4073 (BNWL-2004-5) 
CERIUM OXIDES/THERMODYNAMIC PROPERTIES 
Some aspects of the high temperature vaporization behavior and 
valence effects in actinide-oxide rare-earth-oxide systems 
(Nd2O3; U-Nd-O; U-Pu-O; U-Pu-Ce-O;), 3:4552 (CONF-770662- 
2 


) 
CERN AG SYNCHROTRON 
See CERN PS SYNCHROTRON 
CERN II SYNCHROTRON 
See CERN SPS SYNCHROTRON 
CERN ISR 
(28-GeV proton--proton storage ring at Geneva.) 
CERN ISR/BEAM BUNCHING 
Longitudinal bunch dilution due to rf noise, 3:4990 
Longitudinal instabilities of bunched beams in the ISR, 3:4992 
CERN ISR/BEAM DYNAMICS 
Measurement of the excitation of the coupling resonance Q/sub 
h/-Q/sub v/ = 0, 3:4989 
Measurement of beam stability and coupling impedance by rf 
excitation, 3:4991 
CERN ISR/BEAM MONITORING 
ISR clearing current monitoring system, 3:4983 
Magnetic beam position detector, 3:5003 
CERN ISR/BEAM STACKING 
Compensation of beam loading in the ISR rf cavities, 3:4995 
Overlap knock-out effects on the CERN Intersecting Storage 
Rings (ISR), 3:4986 
Phase displacement acceleration of high intensity stacks in the 
CERN ISR, 3:4988 
CERN ISR/CONTROL SYSTEMS 
50 MHz transverse feedback system in the CERN ISR, 3:5004 
CERN ISR/DEUTERON BEAMS 
= and stacking of deuterons in the CERN PS and ISR, 
3:4830 


CERN ISR/OPERATION 
Operation of the CERN-ISR for high luminosity, 3:4994 
CERN ISR/VACUUM SYSTEMS 
Vacuum cold bore test section at the CERN ISR, 3:4982 
CERN PS SYNCHROTRON/BEAM DYNAMICS 
Theory and performance of the longitudinal active damping 
system for the CERN PS booster, 3:4856 
CERN PS SYNCHROTRON/BEAM MONITORING 
Microprocessors help in contro] and beam observation at the 
CERN PS booster, 3:4934 
CERN PS SYNCHROTRON/DEUTERON BEAMS 
Acceleration and stacking of deuterons in the CERN PS and ISR, 
3:4830 
CERN PS SYNCHROTRON/ELECTRONIC EQUIPMENT 
Electronics for the longitudinal active damping system for the 
CERN PS booster, 3:4914 
CERN PS SYNCHROTRON/ON-LINE SYSTEMS 
Implementation of an INTEL 8080 microprocessor development 
system using existing minicomputers, 3:4930 
CERN PS SYNCHROTRON/OPERATION 
Pulse to pulse modulation of the CERN PS complex, 3:4866 
CERN PS SYNCHROTRON/PARTICLE BOOSTERS 
Reliability and maintenance analysis of the CERN PS booster, 
3:4828 
CERN PS SYNCHROTRON/RF SYSTEMS 
Better dynamic closed loop control of the PSB rf accelerating 
system, 3:4906 
CERN SPS SYNCHROTRON/ACCELERATOR FACILITIES 
Target stations and beam dumps for the CERN SPS, 3:4967 
CERN SPS SYNCHROTRON/BEAM DUMPS 
Target stations and beam dumps for the CERN SPS, 3:4967 
CERN SPS SYNCHROTRON/BEAM DYNAMICS 
Longitudinal phenomena in the CERN SPS, 3:4857 
CERN SPS SYNCHROTRON/BEAM EXTRACTION 
Extraction from the CERN SPS, 3:4957 
CERN SPS SYNCHROTRON/BEAM INJECTION 
Simple model for multiturn injection into A.G. proton 
synchrotrons, 3:4955 
CERN SPS SYNCHROTRON/BEAM MONITORING 
SPS beam instrumentation and closed orbit correction, 3:4923 
CERN SPS SYNCHROTRON/BEAM SPLITTING 
External proton beam lines and the splitter systems of the CERN 
SPS, 3:4907 
CERN SPS SYNCHROTRON/BEAM TRANSPORT 
External proton beam lines and the splitter systems of the CERN 
SPS, 3:4907 
Modulated fast bump for the CPS continuous transfer (CERN 
Proton Synchrotron (CPS)), 3:4900 
CERN SPS SYNCHROTRON/DESIGN 
Lattice of the SPS, 3:4824 
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CERN SPS SYNCHROTRON/ELECTRONIC EQUIPMENT 

Zero-flux dc current meng ey a high precision bipolar wide- 
band measuring device, 3:4937 

CERN SPS SYNCHROTRON/MAGNETIC FIELDS 
Non linear fields in the SPS and their compensation, 3:4862 

CERN SPS SYNCHROTRON/ON-LINE CONTROL SYSTEMS 
—— experience with the SPS computer control system, 

3:4910 


CERN SPS SYNCHROTRON/OPERATION 
Start up of the European 400 GeV proton synchrotron, 3:4800 
CERN SPS SYNCHROTRON/STORAGE RINGS 
CERN 400 GeV proton storage rings with superconducting 
magnets, 3:4969 
e-p facility in the CERN SPS, 3:4970 
CERN SYNCHROCYCLOTRON/PERFORMANCE 
Reconstructed CERN 600 MeV synchro-cyclotron, 3:4838 
CESIUM/ATOM-MOLECULE COLLISIONS 
Atomic form factors and incoherent-scattering functions of Cs* 
and Au* (Total inelastic cross sections), 3:5470 (ANL-76- 


88(Pt.1)) 
CESIUM/COLLISIONS 
Energy shift of alkali earths in the vicinity of metal surfaces. 
Technical report, 3:5450 (AD-A-042062) 
CESIUM 133/NUCLEAR MAGNETIC RESONANCE 
Spectroscopic studies of ionic solvation. XX. Cesium-133 NMR 
study of cesium salts in different solvents, 3:4564 
CESIUM 137/ENVIRONMENTAL TRANSPORT 
Land use (Terrestrial animal and plant ecosystems and Arid Land 
Ecology Reserve administration), 3:5162 (BNWL-2100(Pt.2)) 
CESIUM 137/GAMMA SPECTROSCOPY 
In situ subterranean gamma-ray spectroscopy, 3:5071 
CESIUM 137/LEACHING 
Leaching of radioactive nuclides from cement-solidified 
radioactive waste in saline (Part 2), 3:2654 (NP-21420) 
CESIUM 137/TISSUE DISTRIBUTION 
Comparison of in vivo and in vitro lavage of Syrian hamsters for 
removal of inhaled '*’Cs in fused aluminosilicate particles, 
3:5341 (LF-56) 
CESIUM COMPOUNDS/SOLVATION 
Spectroscopic studies of ionic solvation. XX. Cesium-133 NMR 
study of cesium salts in different solvents, 3:4564 
CESIUM IONS/ION-MOLECULE COLLISIONS 
Atomic form factors and incoherent-scattering functions of Cs* 
and Au* (Total inelastic cross sections), 3:5470 (ANL-76- 
88(Pt.1)) 
CHAR OIL ENERGY DEVELOPMENT PROCESS 
See COED PROCESS 
CHARCOAL/BIBLIOGRAPHIES 
Activated charcoal (citations from the Engineering Index data 
base). Report for 1970-Jun 77, 3:4497 (NTIS/PS-77/0539) 
CHARGE EXCHANGE/ACTIVATION ENERGY 
Rate constants and activation parameters for outer-sphere 
electron-transfer reactions and comparisions with the 
predictions of Marcus theory, 3:4558 
CHARGE EXCHANGE/CHEMICAL REACTION KINETICS 
Rate constants and activation parameters for outer-sphere 
electron-transfer reactions and comparisions with the 
predictions of Marcus theory, 3:4558 
CHARGED PARTICLE DETECTION 
See also ION DETECTION 
CHARGED PARTICLE DETECTION/SOLID 
SCINTILLATION DETECTORS 
Thorium tetrabromide scintillators and radiation detection and 
measurement therewith (Patent), 3:5021 
CHARGED PARTICLES 
See also ALPHA PARTICLES 
DEUTERONS 


IONS 
CHARGED PARTICLES/BEAM PRODUCTION 
— for the production of charged-particle beams (Patent), 
4878 
CHARGED PARTICLES/ENERGY LOSSES 
Approximate material temperature and boundary motion 
corrections for local energy deposition due to elastic scattering, 
3:5567 (UCID-17533) 
CHARGED-PARTICLE TRANSPORT 
(For diffusion or transmission of charged particles in material media.) 
Approximate material temperature and boundary motion 
corrections for local energy deposition due to elastic scattering, 
3:5567 (UCID-17533) 
CHARGED-PARTICLE TRANSPORT/ONE-DIMENSIONAL 
CALCULATIONS 
— particles transport in one-dimensional finite systems, 


CHARM PARTICLES/DECAY 
Baryon-antibaryon pair decay of eta/sub c/ in coherent 


production (Cross sections, angular distribution), 3:5508 (COO- 
1545-216) 
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Isospin restrictions of charge distributions in charmed-particle 
decays, 3:5507 
CHARS/COMBUSTION 
Pollutant control through staged combustion of pulverized coal. 
Interim report, Sop tienatiner 1976 (17 refs), 3:2283 (FE-1817- 
3 


CHARS/FLUIDIZATION 

Gas generator research and development: TRI-GAS process. 

Quarterly report, January-March 1977, 3:2084 (FE-1527-29) 
CHARS/PRODUCTION 

Process and apparatus for producing char and co-products from 

coal and the like (Patent; 8 claims . 3:2088 
CHELATING AGENTS 

See also DTPA 
CHELATING AGENTS/RESEARCH PROGRAMS 

Chelating extractants of improved selectivity. Progress report, 
September 1, 1976-October 31, 1977, 3: "4538 (COO-4073-1) 

CAL BONDS/CLEAVAGE 

Isotopic studies of thermally induced reactions of coal and coal- 

like structures (5 refs), 3: fT 17 (CONF-7708 14-6) 
CHEMICAL EFFLUENTS/BIOLOGICAL EFFECTS 

Ecological study of the effects of power plants on benthic 
macroplant microcosms in subtropical and tropical estuaries. 
Progress report, 1976-1977 (Effects of heavy metals and thermal 
effluents from fossil-fuel and nuclear power plants on benthic 
seagrass community), 3:5206 (TID-27767) 

Effects of water quality alterations on fish behavior (Effects of 
nuclear and fossil-fuel power plants on water quality and 
S100) of Columbia and Snake Rivers), 3:5194 (BNWL- 
2100( 

Effects of discharges on aquatic biota. Combined effects 
of waste heat and environmental factors acting in concert, 
3:5214 (BNWL-2100(Pt.2)) 

Power plant heat and chemical effluent effects on selected marine 
and estuarine communities, 3:5215 (BNWL-2100(Pt.2)) 

CHEMICAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 

Biological availability of energy related effluent material in the 
coastal ecosystem (Nuclear power plant chemical and 
radioactive effluents), 3:5195 (BNWL-2100(Pt.2)) 

Ecological study of the effects of power plants on benthic 
macroplant microcosms in subtropical and tropical estuaries. 
Progress report, 1976-1977 (Effects of heavy metals and thermal 
effluents from fossil-fuel and nuclear power plants on benthic 
seagrass community), 3:5206 (TID-27767) 

Pacific Northwest Laboratory annual report for 1976 to the 
ERDA Assistant Administrator for Environment and Safety. 
Part 2. Ecological sciences, 3:5159 (BNWL-2100(Pt.2)) 

Quarterly progress report on chemical effluents in surface waters 
from nuclear power plants, 3:5207 (UCID-17460-77-2) 

Quarterly progress report on chemical effluents in surface waters 
from nuclear power a. 3:5208 (UCID-17460-77-3) 

Study of air pollution scavenging. Fifteenth progress report (Air 
pollution over St. Louis, Missouri and rural Illinois), 3:5102 
(COO-1199-52) 

CHEMICAL EFFLUENTS/HEALTH HAZARDS 

NIOSH solid sorbents roundtable (2nd) held at Cincinnati, Ohio 

on December 5-6, 1973, 3:5113 (PB-266 449) 
CHEMICAL EFFLUENTS/LAND POLLUTION 

Land use (Terrestrial animal and plant ecosystems and Arid Land 
Ecology Reserve administration), 3:5162 (BNWL-2100(Pt.2)) 

Terrestrial effects of oil shale development (Terrestrial effects of 
oil shale development), 3:5170 (BNWL-2100(Pt.2)) 

CHEMICAL EFFLUENTS/MEASURING METHODS 

Development of procedures for the measurement of fugitive 

emissions. Final report, July 1974-June 1975, 3:5119 (PB-263992) 
CHEMICAL EFFLUENTS/MONITORING 

Portsmouth Gaseous Diffusion Plant environmental monitoring 

report for calendar year 1976, 3:5106 (GAT-914) 
CHEMICAL EFFLUENTS/SEPARATION PROCESSES 

Terrestrial effects of oil shale development (Terrestrial effects of 

oil shale development), 3:5170 (BNWL-2100(Pt.2)) 
CHEMICAL EXPLOSIONS 

Predictions of effects produced by the DICE THROW detonation 
On experimental microwave links. Topical report 1 January-30 
September 1976, 3:5072 (AD-A-040907) 

CHEMICAL EXPLOSIONS/GROUND MOTION 

Effects of porosity, strength and water content on attenuation of 
stresses generated by subsurface explosions in soils, 3:5087 
(UCRL-79113) 

CHEMICAL EXPLOSIVES 
See also PETN 
TATB 


TETRYL 
CHEMICAL EXPLOSIVES/CHEMICAL PREPARATION 
Alternate HNS I synthesis routes. Period covered: July-September 
1976, 3:5073 (MHSMP-76-46G) 
CHEMICAL EXPLOSIVES/DETONATIONS 
Initiation and detonation studies in sensitized nitromethane, 3:5077 
(UCRL-79116) 
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CHEMICAL EXPLOSIVES/QUALITATIVE CHEMICAL 
ANALYSIS 
Determination of bis(2,2-dinitropropy]) acetal/formal in PBX 
9501, 3:5075 (MHSMP-77-42) 
CHEMICAL EXPLOSIVES/SENSITIVITY 
Characterization of initiation and detonation by Lagrange gage 
technology. Final report, 3:5076 (UCRL-13760) 
CHEMICAL EXPLOSIVES/WASTE DISPOSAL 
Disposal of waste or excess high explosives. Final report 
(Incineration), 3:5074 (MHSMP-76-51) 
CHEMICAL FEEDSTOCKS 
See also PETROCHEMICALS 
Petrochemical feedstocks from coal, 3:2107 
CHEMICAL FEEDSTOCKS/DISTILLATION 
Influence of feedstock distillation range on lube oil manufacturing 
process indices and properties of lube stocks, 3:2388 
CHEMICAL INDUSTRY/ENERGY CONSUMPTION 
Energy consumption of the chemical industry will increase more 
slowly as time goes on, 3:4215 
CHEMICAL INDUSTRY/INDUSTRIAL WASTES 
Incineration of industrial wastes at a large multi-product 
manufacturing plant, 3:4767 
Two chemical incinerator plants with by-product recovery, 3:4766 
CHEMICAL LASERS/FEASIBILITY STUDIES 
Collisional quenching and radiative decay studies of NF(A1 delta) 
and NF(B1 sigma plus). Interim report, 3:4705 (AD-A-039263) 
CHEMICAL LASERS/LINE WIDTHS 
Lorentz broadening in the modeling of the HF chemical laser. 
Interim report, 3:4715 (AD-A-040972) 
CHEMICAL LASERS/RESEARCH PROGRAMS 
Far infrared chemical lasers. Technical progress report No. 3, 
August 1, 1976-July 31, 1977 (HCN), 3:4725 (COO-2523-11) 
CHEMICAL REACTION KINETICS/SEMICLASSICAL 
APPROXIMATION 
Recent developments in semiclassical mechanics: eigenvalues and 
reaction rate constants, 3:5614 
CHEMICAL REACTORS/CHEMICAL REACTION KINETICS 
Microstirred flow reactor: potential utilization for kinetic and 
mechanistic studies of the reaction of additives in fuels and 
lubricants, 3:4589 
CHEMICAL REACTORS/DESIGN 
Heat transfer in contactor for sulfuric acid alkylation of 
isoparaffins with olefins, 3:2364 
Microstirred flow reactor: potential utilization for kinetic and 
mechanistic studies of the reaction of additives in fuels and 
lubricants, 3:4589 
Packed bed reactor shape. Series No. I: C-1. Final report, 3:2082 
(FE-1235-2) 
CHEMICAL REACTORS/HEAT TRANSFER 
Heat transfer in contactor for sulfuric acid alkylation of 
isoparaffins with olefins, 3:2364 
CHEMICAL REACTORS/MATHEMATICAL MODELS 
Analysis of transport processes in vertical cylinder epitaxy 
reactors, 3:4484 
CHEMICAL REACTORS/MODIFICATIONS 
Operating experience with type I-A/IM catalytic units, 3:2365 
CHERENKOV COUNTERS/OPTICAL FILTERS 
Use of optical filters to improve lead glass shower counter 
resolution, 3:5035 
CHEST/BIOMEDICAL RADIOGRAPHY 
Survey of computer processing of chest radiographs, 3:5265 (LA- 
UR-77-1917) 
CHICAGO/WASTE PROCESSING PLANTS 
City of Chicago and Commonwealth Edison Company’s watts 
from waste program, 3:4771 
CHINA/GEOTHERMAL RESOURCES 
Subterranean hot water, 3:3084 
CHINA/HOT SPRINGS 
Subterranean hot water, 3:3084 
CHINESE HAMSTER 
See HAMSTERS 
CHIRAL SYMMETRY/SYMMETRY BREAKING 
Instantons and massless fermions in two dimensions, 3:5514 (COO- 
2220-110) 
CHLORAMINE-B 
See CHLORAMINES 
CHLORAMINES/SYNTHESIS 
Nuclear medicine technology progress report for quarter ending 
June 30, 1977, 3:5268 (ORNL/TM-6044) 
CHLORAMINE-T 
See CHLORAMINES 
CHLORIDES/CHEMICAL REACTION YIELD 
Survey of sulfate, nitrate, and acid aerosol emissions and their 
control. Final task report, 3:2160 (PB-267558) 
CHLORINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRACHLORIDE 


111S CHROMIUM ALLOYS 


CHLORINATED ALIPHATIC HYDROCARBONS/ 
DIFFUSION 
Concentration and pressure dependence of the diffusion of 
dichlorodifluoromethane in poly(dimethy] siloxane), 3:4587 
CHLORINATED ALIPHATIC HYDROCARBONS/ 
ELECTRON ATTACHMENT 
Mass spectrometric study of dissociative and nondissociative 
electron attachment to organic molecules (30 disubstituted NOz- 
benzenes; 10 aliphatic chlorocarbons), 3:4580 (TID-27708) 
CHLORINATED AROMATIC HYDROCARBONS/WASTE 
DISPOSAL 
Microeconomic impacts of the proposed marking and disposal 
regulations for PCBS. Final report, 3:4227 (PB-267833) 
CHLORINE/BIOLOGICAL EFFECTS 
Effects of water quality alterations on fish behavior (Effects of 
nuclear and fossil-fuel power plants on water quality and 
ecology of Columbia and Snake Rivers), 3:5194 (BNWL- 
2100(Pt.2)) 
CHLORINE/CHEMICAL REACTIONS 
Experimental investigation of acoustic-kinetic interactions in non- 
equilibrium H2-Cle reactions, 3:2756 
CHLORINE/ENVIRONMENTAL TRANSPORT 
Effects of water quality alterations on fish behavior (Effects of 
nuclear and fossil-fuel power plants on water quality and 
ecology of Columbia and Snake Rivers), 3:5194 (BNWL- 
2100(Pt.2)) 
Power plant heat and chemical effluent effects on selected marine 
and estuarine communities, 3:5215 (BNWL-2100(Pt.2)) 
CHLORINE/MUONIC ATOMS 
Some recent results on ,z~ transfer in systems with bound 
hydrogen, 3:5468 (LA-UR-77-1266) 
CHLORINE/REACTION KINETICS 
Absolute rate of the reaction of Cl(p-2) with molecular hydrogen 
from 200-500°K, 3:4557 (N-77-14825) 
CHLORINE/TOXICITY 
Power plant heat and chemical effluent effects on selected marine 
and estuarine communities, 3:5215 (BNWL-2100(Pt.2)) 
CHLORINE/X-RAY FLUORESCENCE ANALYSIS 
Inorganic constituents in Finnish fuel peat ash, 3:2138 
CHLORINE IODIDES 
See IODINE CHLORIDES 
CHLORINE IONS/BIOCHEMICAL REACTION KINETICS 
Evidence for a coordination position available to solute molecules 
on one of the metals at the active center of reduced bovine 
superoxide dismutase, 3:5246 
CHLORINE IONS/COLLISIONS 
Multiple scattering of 12 to 40 MeV heavy ions through small 
angles, 3:5452 
CHLOROPLASTS/BIOCHEMICAL REACTION KINETICS 
Cyclic electron transport in photosynthesis, 3:5276 (BNL-23271) 
Function of chloroplast DNA in relation to chloroplast proteins. 
Progress report, May 1976-April 1977, 3:5235 (SAN-34P8X8) 
CHOLECALCIFEROL/BIOLOGICAL LOCALIZATION 
Mechanisms of calcium transport in small intestine. Progress 
report, March 1, 1976-September 30, 1977 (Chickens, rats, lead), 
3:5255 (COO-1668-86) 
CHONDRITES/CHEMICAL COMPOSITION 
Molybdenite in calcium-aluminum-rich inclusions in the Allende 
meteorite, 3:5433 
CHROMATES/CHEMICAL PREPARATION 
Calcium chromate synthesis molar ratio and drying studies, 3:4553 
(GEPP-323) 
CHROMATES/SURFACE PROPERTIES 
Surface analysis of pyrotechnic material, 3:3935 (GEPP-324) 
CHROMIUM/ABUNDANCE 
Analysis of metals found in incinerator residue, 3:4259 
CHROMIUM/AVAILABILITY 
Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 4: 
materials supply and management panel report, 3:4319 (ERDA- 
76-28V 1(App.4)) 
CHROMIUM/ECOLOGICAL CONCENTRATION 
Assessment of industrial hazardous waste practices, leather 
tanning and finishing industry. Final report Jun 1975-Nov 1976, 
3:5172 (PB-261018) 
CHROMIUM/EMISSION SPECTROSCOPY 
Inorganic constituents in Finnish fuel peat ash, 3:2138 
CHROMIUM/ION EXCHANGE CHROMATOGRAPHY 
Development of a column chromatography method for field pre- 
concentration of trace metals with application to the Haw-Cape 
Fear Riverss, N.C. Master's thesis, 3:5203 (PB-267878) 
CHROMIUM 51/ELECTRON CAPTURE DECAY 
Inner bremsstrahlung accompanying electron capture in 7Be and 
“Cy, 355351 
CHROMIUM ALLOYS 
See also CHROMIUM STEELS 
CHROMIUM-NICKEL STEELS 
HASTELLOY X 





CHROMIUM ALLOYS/DISLOCATIONS 


INCONEL ALLOYS 
NICHROME 
NICKEL-CHROMIUM STEELS 
RENE 41 
STAINLESS STEELS 
STELLITE 
CHROMIUM ALLOYS/DISLOCATIONS 
Observation of multiple-layer loops in nickel base alloys under ion 
bombardment, 3:4447 
CHROMIUM ALLOYS/MAGNETIC PROPERTIES 
Critical magnetic properties of Fe-Cr alloys, 3:4382 
CHROMIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Observation of multiple-layer loops in nickel base alloys under ion 
bombardment, 3:4447 
CHROMIUM ALLOYS/TENSILE PROPERTIES 
A directionally solidified iron-chromium aluminum-tantalum 
=— eutectic alloy (Fe-13.6 Cr-3.7Al-9TaC), 3:4459 (N-77- 
19208) 
Transverse tensile and stress rupture properties of gamma/gamma 
rime-delta directionally solidified eutectic (Ni-20Nb-6Cr-2.5A), 
4352 (N-76-33314) 
CHROMIUM OXIDES/CHEMICAL REACTIONS 
Redox reactions of graphite intercalation compounds, 3:2376 
CHROMIUM OXIDES/FABRICATION 
Development, characterization, and evaluation of materials for 
open cycle MHD. Quarterly report, October-December 1976, 
3:4073 (BNWL-2004-5) 
Thin film CrO/sub x/ selective absorbers stable above 500°C, 
3:3024 
CHROMIUM OXIDES/MATERIALS TESTING 
Development, characterization, and evaluation of materials for 
open cycle MHD. Quarterly report, October-December 1976, 
3:4073 (BNWL-2004-5) 
CHROMIUM OXIDES/OPTICAL PROPERTIES 
Thin film CrO/sub x/ selective absorbers stable above 500°C, 


3:3024 
CHROMIUM STEELS 
(Steels containing only chromium as alloying element; see also 
CHROMIUM-NICKEL STEELS.) 
CHROMIUM STEELS/CORROSION RESISTANCE 
Oxidation and corrosion behavior of modified-composition, low- 
chromium 304 stainless steel alloys (870 C), 3:4413 (N-77-23241) 
CHROMIUM-MOLYBDENUM STEELS/CORROSION 
Corroded peo from gas generating plant. Corrosion by hydrogen 
sulfide, 3:2359 
CHROMIUM-MOLYBDENUM STEELS/MECHANICAL 
PROPERTIES 
Oak Ridge National Laboratory (Summary of research activities 
= = properties of LMFBR materials), 3:4354 (ORNL- 
8 
CHROMIUM-MOLYBDENUM STEELS/TENSILE 
PROPERTIES 
Metallurgical characterization of prototypic tubesheet forging 
(Summary of research activities on the mechanical properties of 
an type reactor structural materials), 3:4358 (ORNL- 
CHROMIUM-MOLYBDENUM STEELS/THERMAL 
STRESSES 


Materials data requirements for the high-temperature structural 
design of 2 1/4 Cr-1 Mo steel components, 3:4350 (CONF- 
770545-3) 

CHROMIUM-NICKEL STEELS 
(Steels containing Cr and Ni; the Ni content is usually 0.5 to 2.0%, 
the Cr content is higher.) 
See also STAINLESS STEEL-302 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-316 
CHROMIUM-NICKEL STEELS/INTERGRANULAR 

CORROSION 

PGr4: high temperature corrosion and carburization. Corrosion 
research with a view to practice, 3:4407 (AED-CONF-77-037- 
001 


CHROMOSOMAL ABERRATIONS/RADIOINDUCTION 
Animal effects (Gamma and x radiation, fission neutrons), 3:5311 
(ORO-754) 
CHROMOSPHERE/ULTRAVIOLET SPECTRA 
The calculation of theoretical chromospheric models and 
predicted OSO I spectra. Semiannual report, 1 July-30 
December 1976, 3:5419 (N-77-19975) 
CHRONIC RADIATION EFFECTS 
See DELAYED RADIATION EFFECTS 
CHUKOTKA REACTOR 
See BILIBIN REACTOR 
CITRATE PROCESS/ECONOMICS 
Citrex Process for desulphurisation of gas streams, 3:2152 (CONF- 
7604124-P1) 
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CITRATE PROCESS/FLOWSHEETS 
Citrex Process for desulphurisation of gas streams, 3:2152 (CONF- 

7604124-P1 

CLAMS 

See MOLLUSCS 

CLATHRATES/PHASE TRANSFORMATIONS 
Melting-like bahavior of an intercalated TaS2 phase, 3:2378 

CLATHRATES/REACTION KINETICS 
Intercalation of zirconium disulfide with low ionisation potential 

organometallic sandwich compounds, 3:2377 

CLATHRATES/REDOX REACTIONS 
Redox reactions of graphite intercalation compounds, 3:2376 

CLAUS PROCESS 
Sulphur recovery from low HS acid gases, 3:2397 (CONF- 

7604124-P2) 

CLAUS PROCESS/OPERATION 
Operating experience on a Claus unit at Milford Haven, 3:2398 

(CONF-7604124-P2) 

CLAUS PROCESS/OPTIMIZATION 
Optimization of Claus process plants, 3:2161 

CLAYS/SORPTIVE PROPERTIES 
Treatment of aromatic and paraffinic hydrocarbons to remove 

unsaturates, 3:2387 

CLEAN AIR ACT/ECONOMIC IMPACT 
High cost of clean air rules not fully justified, 3:3970 

CLIMATES/DATA ANALYSIS 
Characterization of terrestrial service environments: the 

simultaneous occurrence of combined conditions of solar 
insolation and climatic variables, 3:2828 

CLIMATES/GLOBAL ASPECTS 

Further studies of the impact of waste heat release on simulated 
global climate. Part I (Waste heat from energy parks in Atlantic 
and Pacific Oceans), 3:5154 (IIASA-RM-77-15) 

Further studies of the impact of waste heat release on simulated 
see climate. Part II (Waste heat from parks in Atlantic and 

‘acific Ocean), 3:5155 (ILASA-RM-77-34) 

CLIMATES/VARIATIONS 

Further studies of the impact of waste heat release on simulated 
global climate. Part I (Waste heat from energy parks in Atlantic 
and Pacific Oceans), 3:5154 (IIASA-RM-77-15) 

Further studies of the impact of waste heat release on simulated 
global climate. Part II (Waste heat from parks in Atlantic and 
Pacific Ocean), 3:5155 (IIASA-RM-77-34) 

CLINCH RIVER BREEDER REACTOR/DESIGN 
Safety-related design considerations for the Clinch River Breeder 

Reactor Plant, 3:3700 (CONF-761001-P1) 

CLINCH RIVER BREEDER REACTOR/HEAT EXCHANGERS 

Heat transfer in tube bundles of heat exchangers with flow baffles 
induced forced mixing, 3:3401 (CONF-761 107-27) 

CLINCH RIVER BREEDER REACTOR/MELTDOWN 

Nonequilibrium evaporation and condensation in liquid-metal fast 
breeder reactor fuel expansion, 3:3849 

CLINCH RIVER BREEDER REACTOR/REACTOR CORE 
DISRUPTION 
Analysis of simulated HCDA experiments in ZPPR, 3:3718 

(CONF-761001-P2) 

Mechanical damage to LMFBR structures from a severe CDA. 
Summary report of work accomplished in FY 1976. Final report 
July 1975-June 1976, 3:3679 (AD-A-039114) 

Nonequilibrium evaporation and condensation in liquid-metal fast 
breeder reactor fuel expansion, 3:3849 

Simulation of an HCDA sequence on the ZPPR critical facility, 
3:3717 (CONF-761001-P2) 

CLINCH RIVER BREEDER REACTOR/REACTOR KINETICS 
Evaluated delayed neutron spectra and their importance in reactor 

calculations, 3:5557 

CLINCH RIVER BREEDER REACTOR/REACTOR 
PROTECTION SYSTEMS 
Reliability models for plant protection systems, 3:3727 (CONF- 

761001-P2) 

CLINCH RIVER BREEDER REACTOR/REACTOR SAFETY 
Overview of the CRBRP safety study, 3:3780 (CRBRP-PS-01) 
Safety-related design considerations for the Clinch River Breeder 

Reactor Plant, 3:3700 (CONF-761001-P1) 

CLINCH RIVER BREEDER REACTOR/SEALS 

Sodium technology and cover gas seal development programs. 
Quarterly technical progress report, January-March 1977, 
3:3391 (AI-ERDA-13195) 

CLINCH RIVER BREEDER REACTOR/VOID COEFFICIENT 
Extrapolation of ZPR sodium void measurements to the power 

reactor, 3:3711 (CONF-761001-P2) 

CLINTON P ANDERSON MESON PHY. FACILITY 

See LAMPF LINAC 
COAL 
See also ANTHRACITE 
BITUMINOUS COAL 
BROWN COAL 
COAL GASIFICATION 
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ee 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 
COAL/AGGLOMERATION 
Thermal treatment of aqueous suspensions of coal in order to 
obtain spherical agglomerates, 3:2032 
COAL/AIR POLLUTION 
Air quality and health, 3:3962 
Setting environmental research policies, 3:3968 
COAL/BITUMENS 
“ao of bitumens in solid fuels with an electron microscope, 
15 


COAL/BY-PRODUCTS 
Use of zone melting for purifying aromatic products of the by- 
product coke industry, 3:2108 
COAL/CARBONIZATION 
Method for the production of reactive grained or powdery coke 
(Patent), 3:2036 
Process and apparatus for producing char and co-products from 
coal and the like (Patent; 8 claims), 3:2088 
COAL/CHEMICAL ACTIVATION 
Evaluation of the activity of coals to various oxidizing agents by 
differential microcalorimetry, 3:2030 
COAL/CHEMICAL ANALYSIS 
Mechanism of partial hydrogenation of coal, 3:2045 
Procedures for pricing synthetic pipeline gas from coal, 3:2070 
(CONF-7510149-) 
COAL/CHEMICAL COMPOSITION 
Characterization of mineral matter in coals and coal liquefaction 
residues. Annual report (38 refs.), 3:2094 (EPRI-AF-417) 
Influence of the petrographic composition on the nitrogen content 
of the hard coals of the Kuzbass, 3:2140 
COAL/CHEMICAL PROPERTIES 
Assessment of coal samples from spontaneous combustion caverns 
with a view to an underground gasification, 3:2121 
Investigation of the vapor-phase activation of granulated coal, 


:2141 
COAL/CHEMICAL REACTIONS 
i - pressure gasification under slagging conditions (4 refs), 
:2079 (CONF-7510149-) 
Isotopic studies of thermally induced reactions of coal and coal- 
like structures (5 refs), 3:2117 (CONF-7708 14-6) 
COAL/CLEANING 
Interactions of cupric ion with humic acid. Master's thesis, 3:2119 
(PB-266338) 
COAL/COKING 
Influence of various factors of thermal degradation on the strength 
of the coke formed from mixtures of coals with binding 
additives, 3:2122 
Study on the possibility of exporting coal conversion technologies. 
Final report, 3:2048 (BMFT-FB-T-76-72) 
COAL/COMBUSTION 
Combustion in large boilers: design and operating effects on 
efficiency and emissions, 3:4778 
Evolutionary nature of the national program in coal research, 
3:2080 (CONF-7510149-) 
Pollutant control through staged combustion of pulverized coal. 
Interim report, May-December 1976 (17 refs), 3:2283 (FE-1817- 


) 
COAL/COMBUSTION PRODUCTS 

Nitrogen oxide kinetics in combustion systems and their 
— in computation schemes, 3:2403 (CONF-7604124- 

2 
COAL/COST 

Fuel cost escalation study. Summary report Jan-Oct 76 

(Production to year 2020), 3:3947 (AD-A-040209) 
COAL/DECOMPOSITION 
Investigation of the mechanodegradation of coals in various 
media, 3:2272 
COAL/DEMAND FACTORS 
Coal need for power supply to quadruple in 25 years, 3:2291 
COAL/DEMETALLIZATION 

Fuel contaminants: Volume 2. Removal technology evaluation. 

Final report Jun 1975-Apr 1976, 3:2043 (PB-260475) 
COAL/DENITRIFICATION 

Fuel contaminants: Volume 2. Removal technology evaluation. 

Final report Jun 1975-Apr 1976, 3:2043 (PB-260475) 
COAL/DESULFURIZATION 

Coal-pyrite flotation in concentrated pulp: a pilot plant study, 
3:2261 (BM-RI-8239) 

Desulfurization of coal and petroleum. Volume 1. 1964-1975 (a 
bibliography with abstracts). Report for 1964-1975, 3:2041 
(NTIS/PS-77/0433) 

Desulfurization of coal and petroleum. Volume 2. 1976-May 1977 
(a bibliography with abstracts). Report for 1976-May 1977, 
3:2042 (NTIS/PS-77/0434) 

Fuel contaminants: Volume 2. Removal technology evaluation. 
Final report Jun 1975-Apr 1976, 3:2043 (PB-260475) 


COAL/MOLECULAR STRUCTURE 


Method and device for the treatment of coal containing sulfur 
(Patent), 3:2044 
COAL/DRYING 
Coal sludge filtering with special regard of steam utilization, 


Preliminary coal grinding tests for the design of coal grinding 
systems in coal gasification plants. Series No. II: B-1, 3:2263 
(FE-1235-4) 

COAL/ELECTRIC CONDUCTIVITY 

Study of the electric surface properties of aqueous suspensions of 

coals of the Donbass, 3:2144 
COAL/ELECTRICAL PROPERTIES 

Study of the electric surface properties of aqueous suspensions of 

coals of the Donbass, 3:2144 
COAL/ELECTRON SPIN RESONANCE 

Electron paramagnetic resonance study of tars produced by rapid 

pyrolysis, 3:2136 (N-77-14224) 
COAL/FLOTATION 

Effect of slurry liquid on coal flotation in a closed, water-pulp 
cycle (4 refs), 3:2039 

Flotation technology in coal preparation, 3:2270 

COAL/FLUIDIZED-BED COMBUSTION 

Agglomerating burner gasification process: design, installation, 
and operation of a 25-ton-a-day process development unit. 
Monthly progress report, August 1977, 3:2083 (FE-1513-64) 

Engineer, design, construct, test and evaluate a pressurized 

uidized bed pilot plant using high sulfur coal for production of 
electric power. Phase I: preliminary engineering. bu arterly 
report, June 1-August 31, 1976, 3:2282 (FE-1726-11) 

Industrial application of fluidized-bed combustion. uarterly 
technical progress report, April-June 1977, 3:2284 (FE- 2461-4) 

Investigation of hot corrosion and erosion occurring in a fluid bed 
combustor-gas turbine cycle using coal as fuel, 3:2286 (FE/ 
1536-2) 

Laser interferometer analysis of flue gas particles from a fluidized 
bed combustor (3 refs), 3:2156 (FE/2413-1) 

Modeling of a fluidized bed combustor with immersed tubes. 
Quarterly report, September-November 1975, 3:3175 (FE-1787- 
2 


Multicell fluidized-bed boiler design, construction, and test 
program. Quarterly progress status report, July-September 1976, 
3:3172 (FE-1237-59) 

Procedures manual for environmental assessment of fluidized-bed 
combustion processes. Final report, 3:2287 (PB-266564) 

Reduction of air pollution by the application of fluidised-bed 
combustion under pressure with special reference to emissions 
of NO/sub x/ (30 refs), 3:2280 (CONF-7604124-P2) 

COAL/FOSSIL-FUEL POWER PLANTS 

Effects of the construction and operation of a coal-fired power 
station on the production and on the number of employees. 
Findings of an input-output analysis, 3:3960 

COAL/FRACTURING 

Probable reason for the delay in convergence of intrusive ores 

before sudden eruptions of coal and gas (6 refs), 3:2304 
COAL/GRAPHITIZATION 

Method and device for the treatment of coal containing sulfur 

(Patent), 3:2044 
COAL/GRINDING 

Developing/modifying coal grinding procedures and equipment 
to produce predictable size distributions during coal 
preparation. Quarterly progress report, January-March 1977, 
3:2264 (FE-2475-6) 

Investigation of the mechanodegradation of coals in various 
media, 3:2272 

Preliminary coal grinding tests for the design of coal grinding 
systems in coal gasification plants. Series No. II: B-1, 3:2263 
(FE-1235-4) 

COAL/HEATING 

— T of calculating the heating of polydisperse coal in a flow 

of gas, 3:2126 
COAL/ HYDRAULIC TRANSPORT 

Review of Russian data on hydrotransport of coal. Final report 1 

Aug-30 Nov 76, 3:2267 (PB-267269) 
COAL/HYDROGENATION 

Coalcom--a prognosis for coal in an integrated fuel technology 
(South Africa), 3:2031 

Gasification of coal using process heat from HTR (15 refs), 3:2052 
(CONF-761064-) 

Mechanism of partial hydrogenation of coal, 3:2045 

COAL/MECHANICAL PROPERTIES 
Design optimization in underground coal systems. Interim report, 
October-December 1976 (31 refs), 3:2192 (FE-1231-7) 
COAL/METAMORPHISM 
Transformations of humic coals in metamorphism, 3:2105 
COAL/MOISTURE 
Rapid capacitive measurement of water content in fine coals, 
:2137 


COAL/MOLECULAR STRUCTURE 
Siructure of coals, 3:2124 





COAL/OXIDATION 


COAL/OXIDATION 
Influence of hydrochloric acid treatment on the oxidation with 
oxygen of coal of the Irsha-Borodino deposit, 3:2142 
Influence of the substances extractable from coal of the Irsha- 
Borodino deposit on its oxidation by oxygen, 3:2132 
Investigation of the vapor-phase activation of granulated coal, 
3:2141 
Separation of the products from the alkaline oxidation of coal on 
KU-2 cation-exchange resin, 3:2129 
COAL/PETROLOGY 
Influence of the petrographic composition on the nitrogen content 
of the hard coals of the Kuzbass, 3:2140 
COAL/PHYSICAL PROPERTIES 
Coal sludge filtering with special regard of steam utilization, 
3:2276 
Probable reason for the delay in convergence of intrusive ores 
before sudden eruptions of coal and gas (6 refs), 3:2304 
Study of the properties of aqueous suspensions of coal in the 
presence of surface-active agents, 3:2146 
COAL/POROSITY 
Present state of investigations on the sorption properties and 
porous structures of mineral coals, 3:2123 
COAL/PRODUCTION 
Coal and energy: a southern perspective. Regional 
characterization report for the National Coal Utilization 
Assessment, 3:2028 (ORNL/TM-5900) 
COAL/PYROLYSIS 
Coalcom--a prognosis for coal in an integrated fuel technology 
(South Africa), 3:2031 
Influence of various factors of thermal degradation on the strength 
of the coke formed from mixtures of coals with binding 
additives, 3:2122 
Novel concept for improved pyrolysis feedstock production, 
3:2103 
Study of differences in the properties of lumps of coke along their 
length, 3:2133 
Study of the substance and petrographic compositions of the 
products of the thermal degradation of coals, 3:2104 
COAL/QUANTITATIVE CHEMICAL ANALYSIS 
Assessment of coal samples from spontaneous combustion caverns 
with a view to an underground gasification, 3:2121 
COAL/RESEARCH PROGRAMS 
Inventory of energy research and development: 1973-1975. 
Volume I, Serial U. Part I, 3:3980 (PB-265125(Pt.1)) 
COAL/SAMPLING 
Design optimization in underground coal systems. Interim report, 
October-December 1976 (31 refs), 3:2192 (FE-1231-7) 
SA coal sampling codes and practices under scrutiny, 3:2306 
COAL/SEPARATION PROCESSES 
Method for preparing a coal slurry substantially depleted in 
mineral-rich particles (Patent; 12 claims), 3:2260 
COAL/SOLVENT EXTRACTION 
Evolutionary nature of the national program in coal research, 
3:2080 (CONF-7510149-) 
Process for producing fluid fuel from coal (Patent; 34 claims), 
3:2099 
= producing fluid fuel from coal (Patent; 26 claims), 
:21 
COAL/STRUCTURAL CHEMICAL ANALYSIS 
Structure of coals, 3:2124 
COAL/SURFACE PROPERTIES 
Influence of the surface properties of Donbass coals on the 
adsorption of n-carboxylic acids from aqueous solutions, 3:2145 
Investigation of the distribution of films of binders on coal 
surfaces, 3:2134 
Investigation of the mechanodegradation of coals in various 
media, 3:2272 
COAL/THERMODYNAMIC PROPERTIES 
Methods of calculating the heating of polydisperse coal in a flow 
of gas, 3:2126 
COAL/TRANSPORT 
Method for preparing a coal slurry substantially depleted in 
mineral-rich particles (Patent; 12 claims), 3:2260 
COAL/USES 
Coal demand and reserves, 3:2177 (ERDA-tr-290) 
Report on potential for increased use of coal in New England, 
3:4031 (NP-22177) 
COAL DEPOSITS 
Brown coal reserves of the Provence, 3:2184 
Illawarra coalfield: a brief history to 1905, 3:2191 
Short notes on Alaskan geology, 1976, 3:5377 (PB-267846) 
COAL DEPOSITS/BOREHOLES 
ee division of strata in the Rhenish soft coal mining area, 
COAL DEPOSITS/DEGASSING 
Degasification of coal seam, 3:2234 
Diffusion of methane in coal beds, 3:2185 
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COAL DEPOSITS/ELECTRICAL SURVEYS 
Use of the drilling and core-boring technique in the exploration of 
hard coal deposits, 3:2178 
COAL DEPOSITS/EXPLOITATION 
Safeguarding of deposits in North Rhine-Westphalia, 3:2293 
COAL DEPOSITS/EXPLORATION 
Applied coal geology with particular reference to coking coals, 
3:2188 


Coal and iron mining, 1976-1982, 3:2174 (ERDA-tr-290) 
Coal demand and reserves, 3:2177 (ERDA-tr-290) 
Coal exploration and reserves in Mexico, 3:2172 (ERDA-tr-290) 
Consultancy in the development of coal deposits all over the 
world, 3:2182 
Department of Mines’ programme of exploration and development 
of the State’s coal resources (New South Wales, Australia), 
3:2189 
Mexican coal reserves and exploration, 3:2175 (ERDA-tr-290) 
Mineral coal as primary source of energy, 3:2176 (ERDA-tr-290) 
Papers on “coal”, 3:2171 (ERDA-tr-290) 
Papers presented at the Illawarra District conference, 1976, 3:2186 
Proving of coal deposits preparatory to underground mine 
planning, 3:2187 
Use of the drilling and core-boring technique in the exploration of 
hard coal deposits, 3:2178 
COAL DEPOSITS/GAS HYDRATES 
Cause of sudden explosions, 3:2295 
COAL DEPOSITS/GEOLOGIC STRATA 
Deposition of clastic rock during the formation of the Rhine 
lignite seams, 3:2180 
Geological division of strata in the Rhenish soft coal mining area, 
3:2181 
COAL DEPOSITS/GEOLOGIC STRUCTURES 
Standard structures of the country rocks around the coal in 
existing and deep horizons of the Prokop’evsk-kiselevsk 
coalfield of the Kuzbass, 3:2245 
COAL DEPOSITS/GEOLOGY 
Applied coal geology with particular reference to coking coals, 
3:2188 


Coal exploration and reserves in Mexico, 3:2172 (ERDA-tr-290) 
Environmental criteria for young tertiary deposits in the southern 
Lower Rhenish Bay determined with the aid of oxygen and 
carbon isotope ratios from siderites. (Frechen opencast mine of 
the Rheinische Braunkohlenwerke AG), 3:2183 
COAL DEPOSITS/GEOPHYSICAL SURVEYS 
Standard structures of the country rocks around the coal in 
existing and deep horizons of the Prokop’evsk-kiselevsk 
coalfield of the Kuzbass, 3:2245 
COAL DEPOSITS/LEGISLATION 
Department of Mines’ programme of exploration and development 
of the State’s coal resources (New South Wales, Australia), 
3:2189 
COAL DEPOSITS/MEETINGS 
Papers presented at the Illawarra District conference, 1976, 3:2186 
COAL DEPOSITS/PETROGENESIS 
Formation of the Rocky Mountain coking coal deposits, 3:2179 
COAL DEPOSITS/ROCK BURSTS 
Probable reason for the delay in convergence of intrusive ores 
before sudden eruptions of coal and gas (6 refs), 3:2304 
COAL DEPOSITS/TECTONICS 
Structural-tectonic characteristics for advance groundproving of 
coal faces, 3:2218 
COAL FINES/CHEMICAL REACTIONS 
Reaction of carbonaceous reducing agents with silica, 3:2143 
COAL FINES/COMBUSTION 
Bottom-ash generation in a coal-fired power plant when refuse- 
derived supplementary fuel is used, 3:3169 
COAL FINES/FLOCCULATION 
Mechanism of the flocculation of coal particles by 
polyoxyethylene, 3:2139 
Technical note on a laboratory study of the flocculation of coal 
slimes by ultrasonic waves, 3:2271 
COAL GAS/COMBUSTION KINETICS 
NO/sub x/ from fuel nitrogen in two-stage combustion, 3:2288 
COAL GAS/DESULFURIZATION 
SELEXOL solvent process for selective removal of sulphur 
compounds, 3:2040 (CONF-7604124-P2) 
COAL GAS/REMOVAL 
Degasification of coal seam, 3:2234 
COAL GASIFICATION 
See also AGGLOMERATING ASH PROCESS 
BI-GAS PROCESS 
CARBON DIOXIDE ACCEPTOR PROCESS 
COED PROCESS 
COGAS PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
LIQUID PHASE METHANATION PROCESS 
LURGI PROCESS 
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SYNTHANE PROCESS 

Advantages and importance of coal gasification, 3:2050 (CONF- 
761064-) 

Catalytic conversion of coal energy to hydrogen. Monthly report, 
May 1-May 31, 1977, 3:2742 (FE-2206-11) 

Coalcom--a prognosis for coal in an integrated fuel technology 
(Souta Africa), 3:2031 

Evolutionary nature of the national program in coal research, 
3:2080 (CONF-7510149-) 

COAL GASIFICATION/COAL PREPARATION 
Preli coal grinding tests for the design of coal grinding 

systems in coal gasification plants. Series No. II: B-1, 3:2263 
~ 1235-4) 

COAL GASIFICATION/DEMONSTRATION PLANTS 
Demonstration plants program, 3:2071 (CONF-7510149-) 
Demonstration of the slagging gasifier, 3:2063 (CONF-761064-) 

COAL GASIFICATION/ECONOMICS 
Demonstration plants program, 3:2071 (CONF-7510149-) 

Preli economic comparison of six processes for pipeline gas 
from coal, 3:2064 (CONF-761064-) 

Procedures for pricing synthetic pipeline gas from coal, 3:2070 
(CONF-7510149-) 


Study on the possibility of exporting coal conversion technologies. 


Final report, 3:2048 (BMFT-FB-T-76-72) 
COAL GASIFICATION/EQUIPMENT 
Process and apparatus for producing char and co-products from 
coal and the like (Patent; 8 claims), 3:2088 
COAL GASIFICATION/FLOWSHEETS 
Gasification of coal using process heat from HTR (15 refs), 3:2052 
(CONF-761064-) 
COAL GASIFICATION/HYDROGEN PRODUCTION 
Production of ammonia using coal as a source of hydrogen. 
Annual report, 3:2029 (PB-259388) 
COAL GASIFICATION/MATERIALS 
AGA-ERDA-MPC program for materials for the gasification of 
coal, 3:2067 (CONF-7510149-) 
COAL GASIFICATION/MEETINGS 
Proceedings of the seventh synthetic pipeline gas symposium, 
3:2066 (CONF-7510149-) 
Proceedings of the eighth synthetic pipeline gas symposium, 
3:2049 (CONF-761064-) 
COAL GASIFICATION/PILOT PLANTS 
Gasification of coal using process heat from HTR (15 refs), 3:2052 
(CONF-761064-) 
COAL GASIFICATION/PLANNING 
Computer-aided industrial process design. Third quarterly 
progress report, December 1, 1976-February 28, 1977 (5 refs), 
3:2085 (FE-2295-T-2) 
COAL GASIFICATION/PRESSURE VESSELS 
Standardizing high pressure vessels, 3:2058 (CONF-761064-) 
COAL GASIFICATION/PROCESS DEVELOPMENT UNITS 
Pipeline gas from coal-hydrogenation (IGT hydrogasification 
process). Project 9000 quarterly report No. 3, January 1-March 
31, 1977, 3:2087 (FE-2434-12) 
COAL GASIFICATION/THERMODYNAMICS 
High pressure gasification under slagging conditions (4 refs), 
3:2079 (CONF-7510149-) 
COAL GASIFICATION/WASTE DISPOSAL 
High pressure gasification under slagging conditions (4 refs), 
3:2079 (CONF-7510149-) 
COAL GASIFICATION PLANTS/ASHES 
Trace element composition and disposal of gasifier ash (8 refs), 
3:2078 (CONF-7510149-) 
COAL GASIFICATION PLANTS/COST 
Preliminary economic comparison of six processes for pipeline gas 
from coal, 3:2064 (CONF-761064-) 
COAL GASIFICATION PLANTS/DESIGN 
Coal gasification study. Final report, 3:2046 (AD-A-041860) 
Present materials design considerations (7 refs), 3:2061 (CONF- 
761064-) 
Procedures for pricing synthetic pipeline gas from coal, 3:2070 
(CONF-7510149-) 
COAL GASIFICATION PLANTS/ECONOMICS 
Coal gasification study. Final report, 3:2046 (AD-A-041860) 
COAL GASIFICATION PLANTS/ENVIRONMENTAL 
IMPACTS 
Illinois coal gasification group project incorporating the COGAS 
Process, 3:2062 (CONF-761064-) 
COAL GASIFICATION PLANTS/EQUIPMENT 
Modern high-pressure synthesis plants, 3:2093 
COAL GASIFICATION PLANTS/FAILURES 
Improving the reliability of fossil energy plants by means of a 
ailure analysis and reporting system, 3:2074 (CONF-7510149-) 
COAL GASIFICATION PLANTS/FINANCING 
Financing coal gasification projects, 3:2075 (CONF-7510149-) 
COAL GASIFICATION PLANTS/FLOWSHEETS 
Illinois coal gasification group project incorporating the COGAS 
Process, 3:2062 (CONF-761064-) 


COAL LIQUIDS/CHEMICAL COMPOSITION 


COAL GASIFICATION PLANTS/LICENSING 
British gas may have hit the jackpot with a gasification plant, 
3:2090 


COAL GASIFICATION PLANTS/MATERIALS 
Application of ERDA materials program (44 refs), 3:2060 (CONF- 
761064-) 


Availability of pressure vessel steels for coal gasification plants, 
3:2073 (CONF-7510149-) 
Developing a data base (3 refs), 3:2059 (CONF-761064-) 
Present materials design considerations (7 refs), 3:2061 (CONF- 
761064-) 
Selection of materials used in coal gasification plants, 3:2068 
(CONF-7510149-) 
COAL GASIFICATION PLANTS/MODIFICATIONS 
Pipeline gas from coal-hydrogenation (IGT hydrogasification 
process). Project 9000 quarterly report No. 3, January 1-March 
31, 1977, 3:2087 (FE-2434-12) 
COAL GASIFICATION PLANTS/PLANNING 
Financing coal gasification projects, 3:2075 (CONF-7510149-) 
COAL GASIFICATION PLANTS/WASTE DISPOSAL 
Present materials design considerations (7 refs), 3:2061 (CONF- 
761064-) 
COAL INDUSTRY 
Application and processing of brown coal (German Federal 
Republic), 3:2294 
Development in brown coal in the Federal Republic of Germany 
and its significance to the energy industry today, 3:2292 
COAL INDUSTRY/ELECTRICAL EQUIPMENT 
75 years electrical engineering in the German soft coal mining 
industry, 3:2221 
COAL INDUSTRY/ENGINEERING 
Engineering in brown coal mining reflected over 75 years in the 
"Braunkohle’ special journal, 3:2223 
COAL INDUSTRY/ENVIRONMENTAL EFFECTS 
Desirability of the health physics society assuming responsibilities 
in nonnuclear and nonradiation fields, 3:5101 (CONF-770720-4) 
COAL INDUSTRY/ENVIRONMENTAL IMPACTS 
Coal and energy: a southern perspective. Regional 
characterization report for the National Coal Utilization 
Assessment, 3:2028 (ORNL/TM-5900 
Monitoring environmental impacts of the coal and oil shale 
industries: research and development needs. Final report, 3:2166 
(PB-266292) 
COAL INDUSTRY/REGIONAL ANALYSIS 
Coal and energy: a southern perspective. Regional 
characterization report for the National Coal Utilization 
Assessment, 3:2028 (ORNL/TM-5900) 
COAL INDUSTRY/RESEARCH PROGRAMS 
Coal research and the coal industry, 3:2076 (CONF-7510149-) 
COAL INDUSTRY/SOCIO-ECONOMIC FACTORS 
Coal and energy: a southern perspective. Regional 
characterization report for the National Coal Utilization 
Assessment, 3:2028 (ORNL/TM-5900) 
COAL INDUSTRY/WATER REQUIREMENTS 
Water requirements for steam-electric power generation and 
synthetic fuel plants in the western United States. Final report 
May-Aug 76, 3:2168 (PB-268062) 
COAL LIQUEFACTION 
See also COED PROCESS 
H-COAL PROCESS 
PAMCO PROCESS 
SRC-IT PROCESS 
SYNTHOIL PROCESS 
Characterization of mineral matter in coals and coal liquefaction 
residues. Annual report (38 refs.), 3:2094 (EPRI-AF-417) 
Coalcom--a prognosis for coal in an integrated fuel technology 
(South Africa), 3:2031 
Evolutionary nature of the national program in coal research, 
3:2080 (CONF-7510149-) 
Petrochemical feedstocks from coal, 3:2107 
COAL LIQUEFACTION/ECONOMICS 
Study on the possibility of exporting coal conversion technologies. 
Final report, 3:2048 (BMF T-FB-T-76-72) 
COAL LIQUEFACTION PLANTS/CATALYSTS 
EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, January-July 1976, 3:2098 (FE-2353- 
1 


) 
COAL LIQUEFACTION PLANTS/MATERIAL BALANCE 
EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, January-July 1976, 3:2098 (FE-2353- 
1 


COAL LIQUEFACTION PLANTS/OPERATION 
EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, January-July 1976, 3:2098 (FE-2353- 
1 


COAL LIQUIDS/CHEMICAL COMPOSITION 
Characterization of mineral matter in coals and coal liquefaction 
residues. Annual report (38 refs.), 3:2094 (EPRI-AF-417) 





COAL LIQUIDS/CHEMICAL PROPERTIES 


January-March 1977, 3:2096 (FE-15 
COAL LIQUIDS/CHEMICAL PROPERTIES 
Study of the substance and ——_ com 
products of the thermal de 
COAL LIQUIDS/FILTRATION 
Filtration of micron-sized particles for coal liquids: carbonaceous 
precoats (5 refs), 3:2262 (CONF-7708 10-6) 
COAL LIQUIDS/FRACTIONATION 
nee) from coal. Interim report for HRI H-Coal, 3:2697 (FE- 
1 
sg 2 for producing fluid fuel from coal (Patent; 26 claims), 
3:2100 


COAL LIQUIDS/HYDROCRACKING 
Chemicals from coal. Quarterly technical progress report, 
January-March 1977, 3:2096 (FE-1534-46) 
Chemicals from coal. Interim report for HRI H-Coal, 3:2097 (FE- 


1534-48) 
COAL LIQUIDS/PURIFICATION 
Indirect measurement of particle association effects in coal derived 
_— by x-ray photography. Final report, 3:2095 (EPRI-AF- 


COAL MINERS 

Mine safety. Part 2. Communication and position finding systems 
(a bibliography with abstracts). Report for 1964-July 1977 (75 
abstracts), 3:2297 (NTIS/PS-77/0679) 

COAL MINERS/RESPIRATORS 
a! _— equipment, December 15, 1975, 3:2300 (PB- 
COAL MINES/BIBLIOGRAPHIES 

Mine safety. Part 1. Fires and explosions (a bibliography with 
abstracts). Report for 1964-August 1977 (149 abstracts), 3:2296 
(NTIS/PS-77/0678) 

Mine safety. Part 2. Communication and position finding systems 
(a bibliography with abstracts). Report for 1964-July 1977 (75 
abstracts), 3:2297 (NTIS/PS-77/0679) 

COAL MINES/COMMUNICATIONS 

Mine safety. Part 2. Communication and position finding systems 
(a bibliography with abstracts). Report for 1964-July 1977 (75 
abstracts), 3:2297 — 

COAL MINES/CONVEY 

Noise reduction of Soaanae used in underground coal mining 
machinery. Final report, 3:2207 (PB-267787) 

— 2700 kw belt conveyor with active top and bottom sides, 

:2216 
COAL MINES/DEGASSING 

Effect of the method of opening highly gassy seams on Ch, 
occurrence in the area of the longwall face, 3:2231 

Method for outgassing coal samples for determination of gas 
content of seams, 3:2232 

COAL MINES/DESIGN 

Analogue modelling of stresses and displacements in bord and 
pillar workings of coal mines (7 refs), 3:2235 

avy of underground coal mine design--an approach--1, 

4 


COAL MINES/DUST COLLECTORS 
Extended longwall and diagonal water infusion by roadside 
consolidation, 3:2210 
COAL MINES/DUSTS 
Extended longwall and diagonal water infusion by roadside 
consolidation, 3:2210 
Improvement of the efficacy of surface active agents, 3:2249 
COAL MINES/EFFICIENCY 
Efficiency and productivity at the coal face, 3:2209 
COAL MINES/EXPLOSIONS 
Mine safety. Part 1. Fires and explosions (a bibliography with 
abstracts). Report for 1964-August 1977 (149 abstracts), 3:2296 
(NTIS/PS-77/0678) 
COAL MINES/FINANCING 
Coal demand and reserves, 3:2177 (ERDA-tr-290) 
Papers on “coal”, 3:2171 (ERDA-tr-290) 
COAL MINES/FIRES 
Controlling an open mine fire by neutralizing the object with 
nitrogen, 3:2301 
Mine safety. Part 1. Fires and explosions (a bibliography with 
abstracts). Report for 1964-August 1977 (149 abstracts), 3:2296 
(NTIS/PS-77/0678) 
COAL MINES/FUNCTIONAL MODELS 
Custom mining research in the Southern District (Similitude and 
scaline laws), 3:2256 
COAL MINES/INDUSTRIAL WASTES 
Influence of spoil material on ground water quality, 3:2169 
COAL MINES/LIGHTING SYSTEMS 
How to improve battery-supplied luminaires with filament lamps 
for mining applications, 3:2225 
COAL MINES/MANAGEMENT 
The effect of organizational climate and policy on coal mine 
safety. Open file report, 3:2205 (PB-267781) 


Chemicals from coal. Quarterly technical progress report, 
34-46) 


itions of the 
tion of s, 3:2104 
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COAL MINES/MATERIALS HANDLING 

Belt conveyor transport systems, 3:2278 

COAL MINES/MATHEMATICAL MODELS 
Custom mining research in the Southern District (Similitude and 
scaline laws), 3:2256 
COAL MINES/MEASURING INSTRUMENTS 
Baseline evaluation of recent EDM systems, 3:2213 
COAL MINES/MINING EQUIPMENT 

Comparative investigations of supporting devices for mechanical 
road driving, 3:2212 

Measured values transfer from double-chain scraper conveyor, 
and chain haulage forces analysis, 3:2246 

NIOSH certified equipment, December 15, 1975, 3:2300 (PB- 
266222) 

Noise reduction of conveyers used in ert) coal mining 
machinery. Final report, 3:2207 (PB-267787 

COAL MINES/OVERBURDEN 
Basis for classification of rocks by their strength properties, 3:2248 
COAL MINES/PRODUCTIVITY 
Efficiency and productivity at the coal face, 3:2209 
COAL MINES/ROCK BURSTS 
Some characteristics of gas bursts, 3:2244 
COAL MINES/ROCK MECHANICS 

Approximate calculation of the risk of bed separation in coal seam 
roofs, 3:2243 

Geological aspects of coal seam roof conditions in the southern 
coalfield of New South Wales, 3:2252 

Method of calculating the displacement surfaces of the side rocks 
during working of a coal seam, 3:2242 

Rock stresses determination in the Ruhr carbon, 3:2211 

COAL MINES/ROOF BOLTS 

An investigation of the interaction of rock and t 
for selected loading conditions. Annual report 
(PB-267672) 

An investigation of the interaction of rock and ty 
for selected loading conditions. Annual report 
(PB-267673) 

COAL MINES/ROOFS 

An investigation of the interaction of rock and t 
for selected loading conditions. Annual report 
(PB-267672) 

An investigation of the interaction of rock and types of rock bolts 
for selected loading conditions. Annual report No. 1, 3:2202 
(PB-267673) 

Application of powered supports, continuous miners, and 
continuous transport to full extraction, 3:2253 

Geological aspects of coal seam roof conditions in the southern 
coalfield of New South Wales, 3:2252 

COAL MINES/SAFETY 

Constant-depth linear cutting head for continuous mining 
machines. Engineering and economic feasibility study. Final 
report, 3:2208 (PB-267927) 

Degasification of coal seam, 3:2234 

COAL MINES/SAFETY ENGINEERING 

NIOSH certified equipment, December 15, 1975, 3:2300 (PB- 
266222) 

COAL MINES/SIMULATION 

Investigations on optimum layout of coal faces, 3:2233 

Program system for process computer utilization in stripping coal 
betting, 3:2247 

COAL MINES/SUPPORTS 

Determining the service time of mechanized mine supports, 3:2237 

Perfecting mine shaft supports under conditions of the Podmoskov 
basin, 3:2241 

Practical pillar design problem encountered under deep cover and 
with different block geometric pillar. Final open file report, 
3:2198 (PB-266705) 

State of timbering of the main workings of deep Donbas mines and 
the way to improve it, 3:2250 

COAL MINES/VENTILATION 

Effect of the method of opening highly gassy seams on Ch, 
occurrence in the area of the longwall face, 3:2231 

Physicochemical methods of treating an anthracite seam for 
degassing purposes, 3:2147 

COAL MINES/WASTE PRODUCT UTILIZATION 
Study of the carbonaceous rocks of the Ekibastuz deposit by 
thermal analysis, 3:2130 
COAL MINING 
See also LONGWALL MINING 
SURFACE MINING 
UNDERGROUND MINING 

Consultancy in the development of coal deposits all over the 
world, 3:2182 

Selecting the method of transporting fill materials in Kuzbass 
mines, 3:2239 

Worldwide outlook for primary energy sources. The case of 


Mexico: coal, nuclear power, geothermal, 3:4030 (ERDA-tr- 
290) 


of rock bolts 
0. 2, 3:2201 


of rock bolts 
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of rock bolts 
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COAL MINING/AIR POLLUTION CONTROL 

Constant-depth linear cutting head for continuous mining 
machines. Engineering and economic feasibility study. Final 
report, 3:2208 (PB-267927) 

COAL MINING/BIBLIOGRAPHIES 

Mine safety. Part 3. Occupational health - general studies (a 
bibliography with abstracts). Report for 1964-August 1977 (162 
abstracts; industrial hydiene and occupational hazards), 3:2298 
(NTIS/PS-77/0680) 

Mine safety. Part 5. General studies (a bibliography with 
abstracts). Report for 1964-August 1977 (250 abstracts; blasting 
safety rescue operations, toxic and flammable gas detection, 
safety barriers, machinery safety design, and safety techniques in 
excavation and tunnel supports.), 3:2299 (NTIS/PS-77/0682) 

COAL MINING/CONVEYORS 

Development of a conveyor-type cross pit overburden and 
material handling system. Final report 23 Jun 75-21 Dec 76, 
3:2199 (PB-267272) 

Development of a conveyor-type cross pit overburden and 
material handling system. appendixes. Final report, 3:2200 (PB- 
267273) 

COAL MINING/ECONOMICS 

Basic estimated capital investment and operating costs for 
underground bituminous coal mines developed for longwall 
mining. Mines with annual production of 1.5 and 3 million tons 
by longwall mining from an 84-inch coalbed. Information 
circular 1976, 3:2195 (PB-259361) 

COAL MINING/ENVIRONMENTAL IMPACTS 

Coal, a giant in chains, 3:2305 (CONF-761064-) 

COAL MINING/FORECASTING 

Problem of increasing coal output from the Southern Mining 

District of New South Wales, 3:2257 
COAL MINING/HEALTH HAZARDS 

Mine safety. Part 3. Occupational health - general studies (a 
bibliography with abstracts). Report for 1964-August 1977 (162 
abstracts; industrial hydiene and occupational hazards), 3:2298 
(NTIS/PS-77/0680) 

COAL MINING/MATERIALS 

Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 1: fossil 
energy panel report, 3:4318 (ERDA-76-28V 1(App.1)) 

COAL MINING/MATERIALS HANDLING 

Design of central workshop for a group of mines (3 refs), 3:2227 
COAL MINING/MEETINGS 

Papers presented at the Illawarra District conference, 1976, 3:2186 
COAL MINING/MINING EQUIPMENT 

Constant-depth linear cutting head for continuous mining 
machines. Engineering and economic feasibility study. Final 
report, 3:2208 (PB-267927) 

Design of central workshop for a group of mines (3 refs), 3:2227 

Man-machine design of automation of production processes at coal 
industry undertakings, 3:2251 

Open-cut mining equipment and coaling for a brown coal power 
station in Thailand, 3:2236 

Shaft sinking and drifting with special reference to coal mining in 
the Southern District of New South Wales, 3:2259 

COAL MINING/PLANNING 
Design of central workshop for a group of mines (3 refs), 3:2227 
COAL MINING/PRODUCTIVITY 

Coal exploration and reserves in Mexico, 3:2172 (ERDA-tr-290) 

Mexican coal reserves and exploration, 3:2175 (ERDA-tr-290) 

Papers on “coal”, 3:2171 (ERDA-tr-290) 

COAL MINING/PUBLIC RELATIONS 

Issues and opinions on the social effects of water allocation for 
coal development in the Yellowstone River drainage. 
Completion report, 3:2196 (PB-263484) 

COAL MINING/ROCK BURSTS 
Destressing of seams liable to rock bursts by drilling the solid coal, 


3:2230 
COAL MINING/SAFETY 
Mine safety. Part 5. General studies (a bibliography with 
abstracts). Report for 1964-August 1977 (250 abstracts; blasting 
safety rescue operations, toxic and flammable gas detection, 
safety barriers, machinery safety design, and safety techniques in 
excavation and tunnel supports.), 3:2299 (NTIS/PS-77/0682) 
COAL MINING/SOCIO-ECONOMIC FACTORS 
Issues and opinions on the social effects of water allocation for 
coal development in the Yellowstone River drainage. 
Completion report, 3:2196 (PB-263484) 
COAL MINING/SURFACE MINING 
Coal technology (Restoration of surface-mined lands and effects of 
coal utilization and fossil-fuel effluents on freshwater 
ecosystems), 3:5163 (BNWL-2100(Pt.2)) 
COAL MINING/WATER RESOURCES 
Issues and opinions on the social effects of water allocation for 
coal development in the Yellowstone River drainage. 
Completion report, 3:2196 (PB-263484) 


COATED FUEL PARTICLES/FISSION PRODUCTS 


COAL PREPARATION 
Effect of slurry liquid on coal flotation in a closed, water-pulp 
cycle (4 refs), 3:2039 
Investigation of the mechanodegradation of coals in various 
media, 3:2272 
COAL PREPARATION/GRINDING MACHINES 
Developing/modifying coal grinding procedures and equipment 
to produce predictable size distributions during coal 
preparation. Quarterly progress report, January-March 1977, 
3:2264 (FE-2475-6) 
COAL PREPARATION/MECHANICAL VIBRATIONS 
Theory of inertial screens with three-dimensional vibrations of the 
box, 3:2275 
COAL PREPARATION/SLUDGES 
Coal sludge filtering with special regard of steam utilization, 
3:2276 
COAL PREPARATION/SOLID WASTES 
Environmental pollution by trace elements in coal preparation 
wastes (7 refs), 3:2165 (LA-UR-77-1850) 
COAL PREPARATION PLANTS/PRODUCTIVITY 
Surface efficiency and productivity, 3:2268 
COAL RESERVES 
Coal reserves for iron and steel works, 3:2173 (ERDA-tr-290) 
Hard coal, its availability and importance in the world, 3:2170 
(AED-Conf-76-576-002) 
COAL TAR/CARBONIZATION 
Study of the carbonization of coal tar pitch under various 
conditions, 3:2035 
COAL TAR/ELECTRON SPIN RESONANCE 
Electron paramagnetic resonance study of tars produced by rapid 
pyrolysis, 3:2136 (N-77-14224) 
COAL TAR/PROCESSING 
Density and molar volume of condensed aromatic hydrocarbons, 
3:2114 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS/ELECTRICAL 
INSULATORS 
Development, characterization, and evaluation of materials for 
open cycle MHD. Quarterly report, October-December 1976, 
3:4073 (BNWL-2004-5) 
COAL-FIRED MHD GENERATORS/ELECTRODES 
Development, characterization, and evaluation of materials for 
open cycle MHD. Quarterly report, October-December 1976, 
3:4073 (BNWL-2004-5) 
COAL-FIRED MHD GENERATORS/MATERIALS 
Development, characterization, and evaluation of materials for 
open cycle MHD. Quarterly report, October-December 1976, 
3:4073 (BNWL-2004-5) 
COAST 
See SHORES 
COASTAL REGIONS/RESOURCES 
Bringing the oceans into America’s future. A report on the 
Massachusetts Institute of Technology Sea Grant Program. 
Annual report, 1 July 1975-30 Jun 1976, 3:3979 (PB-264262) 
COASTAL WATERS/AQUATIC ORGANISMS 
Fate and effects of petroleum hydrocarbons in marine coastal 
ecosystems (Biological effects of petroleum hydrocarbons on 
marine organisms in coastal ecosystems), 3:5193 (BNWL- 
2100(Pt.2)) 
COASTAL WATERS/CHEMICAL COMPOSITION 
Coordination: southeast continental shelf studies. A progress 
report (Effects of Gulf Stream intrusions on biology and water 
quality of SE Atlantic Bight), 3:5188 (SRO-901-2) 
COASTAL WATERS/WATER CURRENTS 
Coordination: southeast continental shelf studies. A progress 
report (Effects of Gulf Stream intrusions on biology and water 
quality of SE Atlantic Bight), 3:5188 (SRO-901-2) 
COATED FUEL PARTICLES/CHEMICAL VAPOR 
DEPOSITION 
Quantitative aspects of the fluidized bed deposition of pyrocarbon, 
3:3358 
COATED FUEL PARTICLES/DEFECTS 
Determination of defective particle fraction in high-temperature 
gas-cooled reactor fuels, 3:3351 
COATED FUEL PARTICLES/FABRICATION 
Fabrication and properties of particle fuel, 3:2569 
Improved moulding material for addition to nuclear fuel particles 
to produce nuclear fuel elements (Patent), 3:3367 
— aspects of the fluidized bed deposition of pyrocarbon, 
3358 


COATED FUEL PARTICLES/FAILURES 
Some calculations of the failure statistics of coated fuel particles 
(HTGR), 3:3342 (AERE-R-8724) 
COATED FUEL PARTICLES/FISSION PRODUCTS 
Concentration profiles of fission products in the coating layers of 
irradiated fuel particles, 3:3359 





COATED FUEL PARTICLES/INSPECTION 


COATED FUEL PARTICLES/INSPECTION 
Inspection of high-temperature gas-cooled reactor recycle fuel, 
3:2565 (ORNL-5165) 
COATED FUEL PARTICLES/SORTING 
icle-size analysis of HTGR recycle fuel, 3:2566 
-5907) 


Automatic 
(ORNL, 
COATINGS 
See also PAINTS 
COATINGS/PERFORMANCE TESTING 
Reflective materials evaluation. Final report, Task III, July 1975- 
April 1977, 3:3005 (COO/2699-5) 
COATINGS/PHYSICAL RADIATION EFFECTS 
Degradation of thermal control coatings by ultraviolet and 
particle irradiation. Final report (200-keV electrons, 40- and 
150keV protons), 3:4506 (N-77-23415) 
COATINGS/TABLES 
Collector coatin ngs for solar heating and cooling systems, 3:3006 
(COO/2930-10) 
CABLES/DESIGN 
Cable for the transmission of electrical signals from a neutron 
detector in a nuclear reactor (Patent), 3:3579 
COBALT/AVAILABILITY 
Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 4: 
materials supply and management panel report, 3:4319 (ERDA- 
76-28V 1(App.4)) 
COBALT/CATALYTIC EFFECTS 
Chemical reactions on solid surfaces using molecular beam 
ponmn ues. Final report 1 Jan 72-31 Mar 77, 3:4548 (AD-A- 
COBALT/CHEMICAL VAPOR DEPOSITION 
In situ deposition of metal coatings, 3:4453 
COBALT/COATINGS 
Electron diffraction: observation of sulfiding of thin cobalt films 
by means of electron diffraction, 3:4329 (INEL-tr-14) 
COBALT/DIFFUSION 
Diffusion and electrotransport of metallic solutes in thorium metal, 
3:4375 (IS-M-103) 
COBALT/EMISSION SPECTROSCOPY 
Inorganic constituents in Finnish fuel peat ash, 3:2138 
COBALT/ENVIRONMENTAL TRANSPORT 
Geochemical ocean sections study (GEOCECS). Chemistry of 
ocean solutions (Geochemistry and mixing dynamics of oceans 
and chemistry of seawater from various locations), 3:5387 
(BNWL-2100(Pt.2)) 
COBALT/ION EXCHANGE 
Separation of cobalt from nickel in ammonia-ammonium carbonate 
solutions using pressurized ion exchange, 3:4545 
COBALT/NE ON SPUTTERING 
Neutron sputtering yields from Nb, Au and Co, 3:4434 
COBALT 60/GAMMA SPECTROSCOPY 
In situ subterranean gamma-ray spectroscopy, 3:5071 
COBALT 60/LEACHING 
Leaching of radioactive nuclides from cement-solidified 
radioactive waste in saline (Part 2), 3:2654 (NP-21420) 
COBALT ALLOYS 
See also HASTELLOY X 
INCONEL 617 
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COBALT ALLOYS/BIBLIOGRAPHIES 
Cobalt rare earth permanent magnets (citations from the NTIS 
data base). Report for 1964-May 77, 3:4321 (NTIS/PS-77/0443) 
Cobalt rare earth permanent magnets (citations from the 
Engineering Index data base). Report for 1970-May 77, 3:4322 
(NTIS/PS-77/0444) 
COBALT ALLOYS/CATALYTIC EFFECTS 
EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, January-July 1976, 3:2098 (FE-2353- 


1) 
COBALT ALLOYS/ELECTRIC CONDUCTIVITY 
The thermal and electrical conductivity of metal-powder/resin 
composites. Annual report No. 2, 31 December 1975-31 
December 1976 (Polymer-molded Sm-Co magnets and carbon 
fiber-reinforced plastic), 3:4372 (AD-A-040950) 
COBALT ALLOYS/MAGNETIC PROPERTIES 
Bonded rare earth-cobalt permanent magnets, 3:4392 
COBALT ALLOYS/MAGNETIZATION 
Magnetization, magnetostriction, and magnetocrystalline 
anisotropy in some R2Co;; compounds, 3:4396 
COBALT ALLOYS/PHASE TRANSFORMATIONS 
Fault structures in rare earth-cobalt intermetallics, 3:4343 
COBALT ALLOYS/SORPTIVE PROPERTIES 
ee and desorption rates of Hz and D2 for LaNis, LaCos, 
Cos, and FeTi. Interim report, 3:3933 (AD-A-039518) 
COBALT ALLOYS/SPECIFIC HEAT 
Low temperature heat capacities of DyCoNi, 3:4401 
COBALT ALLOYS/THERMAL CONDUCTIVITY 
The thermal and electrical conductivity of metal-powder/resin 
composites. Annual report No. 2, 31 December 1975-31 
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December 1976 (Polymer-molded Sm-Co magnets and carbon 
fiber-reinforced plastic), 3:4372 (AD-A-040950) 
COBALT COMPLEXES/CRYSTAL STRUCTURE 
Crystal and molecular structure of pentakis(4-methy]-1-phospha- 
2,6,7-trioxabicyclo[2.2. TOCICCMeL acetonitrile)trini 
tratocobalt(II), Co[P(OCH2)sCMe On aaa 3:4561 
COBALT COMPLEXES/MOLECULAR STRUCT 
Crystal and molecular structure of pentakis methyl 1- ihe. 
2,6,7-trioxabicyclo[2.2.2]octane)cobalt(I)(acetonitrile)trini 
tratocobalt(II), Co[P(OCH2)sCMe}; [Co(NOs)s NCMe], 3:4561 
COBALT COMPOUNDS/STRUCTURAL CHEMICAL 
ANALYSIS 
Growth of the transition metal oxalates in gels, 3:4571 
COBALT SULFIDES/DECOMPOSITION 
Decomposition pressure and phase equilibria of the higher sulfides 
of cobalt and nickel, 3:4574 (INEL-TR-16) 
COED PROCESS 
Chemicals from coal. Quarterly technical progress report, 
January-March 1977, 3:2096 (FE-1534-46) 
COGAS PROCESS/FLOWSHEETS 
Illinois coal gasification group project incorporating the COGAS 
Process, 3:2062 (CONF-761064-) 
COGAS PROCESS/MATERIAL BALANCE 
COGAS progress report, 1975 (3 refs), 3:2069 (CONF-7510149-) 
COGAS PROCESS/PILOT PLANTS 
COGAS progress report, 1975 (3 refs), 3:2069 (CONF-7510149-) 
COHERENT SCATTERING 
See also RAYLEIGH SCATTERING 
COHERENT SCATTERING/MATHEMATICAL MODELS 
Semiempirical formulation of coherent scattering of gamma rays, 


3:556 
COKE/CHEMICAL PROPERTIES 
Recent developments in ironmaking feed preparation 
(Requirements for large modern blast furnaces), 3:2038 
COKE/CHEMICAL REACTIONS 
Reaction of carbonaceous reducing agents with silica, 3:2143 
COKE/PHYSICAL PROPERTIES 

Recent developments in ironmaking feed preparation 
(Requirements for large modern blast furnaces), 3:2038 

Study of differences in the properties of lumps of coke along their 
length, 3:2133 

COKE/PRODUCTION 

Method for the production of reactive grained or powdery coke 
(Patent), 3:2036 

Method of calcining green coke agglomerates (Patent), 3:2034 

Process for producing fluid fuel from coal (Patent; 34 claims), 
3:2099 

Process for producing fluid fuel from coal (Patent; 26 claims), 
3:2100 

COKE/SYNTHESIS 

Mechanism of coke formation in the process of obtaining furnace 

blacks from liquid hydrocarbon raw materials, 3:2111 
COKE OVENS/ENVIRONMENTAL EFFECTS 
Desirability of the health physics society assuming responsibilities 
in nonnuclear and nonradiation fields, 3:5101 (CONF-770720-4) 
COKE OVENS/EVALUATION 
Criteria and methods of coke oven plants evaluation, 3:2037 
COKE OVENS/GASEOUS WASTES 

Report on analytical methods used in a coke oven effluent study, 
3:2159 (PB-267500) 

COKE OVENS/OPERATION 

Recent developments in ironmaking feed preparation 
(Requirements for large modern blast furnaces), 3:2038 

COKE-OVEN GAS 
See COAL GAS 
COKING/OPTIMIZATION 
Criteria and methods of coke oven plants evaluation, 3:2037 
COLD LAKE DEPOSIT/GEOLOGIC STRUCTURES 
Emerging geology of the heavy-oil sands, 3:2497 
COLD LAKE DEPOSIT/RESERVOIR ENGINEERING 

Importance of reservoir description in evaluating in situ recovery 
methods for Cold Lake heavy oil. Part 2. In situ application, 
3:2505 

COLLAGEN/BIOSYNTHESIS 

Pulmonary collagen metabolism in irradiated hamsters and those 
treated with corticosteroids, 3:5329 (LF-56) 

Pulmonary coilagen metabolism in irradiated hamsters and those 
treated with beta-aminoproprionitrile (BAPN) and others 
undergoing repeated bronchopulmonary saline lavage, 3:5330 

LF-56 


COLLAGEN/METABOLISM 
Lung connective tissue: location, metabolism and response to 
injury, 3:5233 (LF-56) 
COLLECTIVE ACCELERATORS 
See also ELECTRON-RING ACCELERATORS 
COLLECTIVE ACCELERATORS/BEAM DYNAMICS 
Collective ion acceleration in a traveling virtual cathode, 3:4870 
Collective ion acceleration and power balance in intense electron 
beams in neutral gas, 3:4871 
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COLLECTIVE ACCELERATORS/BEAM PRODUCTION 

Controlled collective field propagation for ion acceleration using a 
slow wave structure, 3:4836 

Electrostatic collective ion acceleration in the evacuated drift tube 
geometry, 3:4845 

Linear collective effect acceleration in the presence of a strong 
axial magnetic field, 3:4841 

COLLECTIVE ACCELERATORS/RESEARCH PROGRAMS 

Recent results of the University of Maryland research program on 

collective ion accelerators, 3:4844 
COLLECTRONS 

See SELF-POWERED NEUTRON DETECTORS 
COLLIERIES 

See COAL MINES 
COLLISIONLESS PLASMA/ION ACOUSTIC WAVES 

Current induced ion oscillations in a bounded thermally produced 

plasma. Interim report, 3:5665 (N-76-34000) 
COLLISIONS 
See also ATOM-ATOM COLLISIONS 
ELECTRON-ATOM COLLISIONS 
ELECTRON-ION COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
ION-ATOM COLLISIONS 
ION-MOLECULE COLLISIONS 
Model of the behavior of solid objects during collision, 3:5758 
COLLISIONS/RESEARCH PROGRAMS 

Radiological and Environmental Research Division annual report. 
Fundamental molecular physics and chemistry, June 1975- 
September 1976 (Summaries of research activities at Argonne 
National Laboratory), 3:5455 (ANL-76-88(Pt.1)) 

COLLODION 
See NITROCELLULOSE 
COLOR MODEL/QUARKS 

Higher order effects of pseudoparticles in QCD, 3:5501 (COO- 

1545-212) 
COLORADO/ENERGY FACILITIES 

Boom Town Financing Study. Volume I. Financial impacts of 
energy development in Colorado: analysis and 
recommendations, 3:3949 (PB-263568) 

Boom Town Financing Study. Volume II. Estimates of public 
sector financial needs, six western Colorado communities, 
3:3950 (PB-263569) 

COLORADO/ENERGY SOURCE DEVELOPMENT 

Boom Town Financing Study. Volume I. Financial impacts of 
energy development in Colorado: analysis and 
recommendations, 3:3949 (PB-263568) 

Boom Town Financing Study. Volume II. Estimates of public 
sector financial needs, six western Colorado communities, 
3:3950 (PB-263569) 

COLORADO/ENERGY SOURCES 
Energy and environmental resources, 3:3971 (EPA-600/2-76-212) 
COLORADO/NATURAL GAS FIELDS 

Application of MHF to the tight muddy “J” formation, 

Wattenberg Field, Colorado, 3:2476 
COLORADO/PETROLEUM DEPOSITS 

Geological considerations of the Weber Sandstone reservoir, 

Rangely Field, Colorado, 3:2315 
COLORADO/URANIUM DEPOSITS 

Preliminary evaluation of the uranium favorability in the area 

northeast of Gunnison, Colorado, 3:2533 (GJBX-61(77)) 
COLORIMETRY 

See ABSORPTION SPECTROSCOPY 
COLUMBIA RIVER/AQUATIC ECOSYSTEMS 

Solar hydroelectric generation (Environmental effects of pumped 
storage hydroelectric power plants), 3:5185 (BNWL-2100(Pt.2)) 

COLUMBIA RIVER/WATER QUALITY 

Effects of water quality alterations on fish behavior (Effects of 
nuclear and fossil-fuel power plants on water quality and 
ecology of Columbia and Snake Rivers), 3:5194 (BNWL- 
2100(Pt.2)) 

COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE POWER PLANTS/ECONOMICS 

Arrangement for uninterrupted changeover from turbine waste 
gas to fresh air operation in case of fast shutdown of a gas 
turbine of a combined gas turbine/steam turbine power station 
unit (Patent), 3:3168 

Engineer, design, construct, test and evaluate a pressurized 
fluidized bed pilot plant using high sulfur coal for production of 
electric power. Phase I: preliminary engineering. Quarterly 
report, June 1-August 31, 1976, 3:2282 (FE-1726-11) 

COMBINED-CYCLE POWER PLANTS/FEASIBILITY 

STUDIES 

Evaluation of a pressurized-fluidized bed combustion (PFBC) 
combined cycle power plant conceptual design. Quarterly 
report, January 1-March 31, 1977 (600 MW(e) power plant), 
3:3166 (FE-2371-13) 


COMMERCIAL BUILDINGS/TOTAL ENERGY SYSTEMS 


COMBINED-CYCLE POWER PLANTS/FLUIDIZED-BED 

COMBUSTORS 

Engineer, design, construct, test and evaluate a pressurized 
fluidized bed pilot plant using high sulfur coal for production of 
electric power. Phase I: preliminary engineering. Quarterly 
report, June 1-August 31, 1976, 3:2282 (FE-1726-11) 

COMBINED-CYCLE POWER PLANTS/OPERATION 

Arrangement for uninterrupted changeover from turbine waste 
gas to fresh air operation in case of fast shutdown of a gas 
turbine of a combined gas turbine/steam turbine power station 
unit (Patent), 3:3168 

Combined gas/steam turbine cycle - equipment for firing turbine 
waste gas or fresh combustion air, 3:3167 

COMBINED-CYCLE POWER PLANTS/RESEARCH 

PROGRAMS 

Evaluation of a pressurized-fluidized bed combustion (PFBC) 
combined cycle power plant conceptual design. Quarterly 
report, January 1-March 31, 1977 (600 MW(e) power plant), 
3:3166 (FE-2371-13) 

COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 
COMBUSTION/MATHEMATICAL MODELS 
One-dimensional combustion model, 3:4621 (UCRL-52297) 
COMBUSTION/MEETINGS 
Sixteenth symposium (international) on combustion, 3:4625 
COMBUSTION/OSCILLATIONS 
Oscillatory phenomena in combustion, 3:4635 
COMBUSTION CHAMBERS 
See also COMBUSTORS 

Some peculiarities of the motion of fuel on the surface of a 

combustion chamber, 3:4615 
COMBUSTION CHAMBERS/MATHEMATICAL MODELS 

Refinement of the equation of heat transfer between atomized fuel 
and the heated medium during ignition in a combustion 

* chamber, 3:4265 

COMBUSTION CHAMBERS/PERFORMANCE 

Pollutant formation and energy release in confined turbulent 
diffusion flames (Effects of inlet air swirl, combustor pressure, 
and fuel/air velocity), 3:4782 

COMBUSTION ENGINEERING STANDARD REACTOR 
See CE STANDARD REACTOR 
COMBUSTION KINETICS/SIMULATION 

Computer program to simulate Raman scattering. Final report, 26 

February 1975-31 October 1976, 3:4618 (N-77-19842) 
COMBUSTION PRODUCTS/THERMODYNAMIC 

PROPERTIES 

Thermodynamic calculations for combustion plasma, 3:4076 
(CONF-750266-) 

COMBUSTION PROPERTIES/CALCULATION METHODS 

Comparison between exact and simplified methods for computing 
equilibrium and adiabatic flame temperature, 3:4622 

COMBUSTORS 
See also BURNERS 
COMBUSTION CHAMBERS 
COMBUSTORS/PERFORMANCE TESTING 

High temperature gas turbine engine component materials testing 
program. Task I. Monthly technical progress report No. 25, 
July 1-July 31, 1977, 3:3173 (FE-1765-35) 

High temperature gas turbine engine component materials testing 
program. Task I. Monthly technical progress report No. 26, 
August 1-August 31, 1977, 3:3174 (FE-1765-36) 

COMMERCIAL BUILDINGS/AIR CONDITIONING 

Gas-fired air-conditioning units and swimming pools contribute to 

equalizing the distribution of gas, 3:4167 
COMMERCIAL BUILDINGS/ENERGY CONSERVATION 

Energy conservation: buildings (a bibliography with abstracts). 
Report for 1964-May 1977, 3:4136 (NTIS/PS-77/0396) 

Gas-fired air-conditioning units and swimming pools contribute to 
equalizing the distribution of gas, 3:4167 

COMMERCIAL BUILDINGS/HEAT STORAGE 

Case for thermal storage, 3:3912 

COMMERCIAL BUILDINGS/OPTIMIZATION 

Gas-fired air-conditioning units and swimming pools contribute to 

equalizing the distribution of gas, 3:4167 
COMMERCIAL BUILDINGS/SOLAR COOLING SYSTEMS 

Interim performance criteria for solar heating and cooling systems 

in commercial buildings, 3:2935 (NBSIR-76-1187) 
COMMERCIAL BUILDINGS/SOLAR HEATING SYSTEMS 
Interim performance criteria for solar heating and cooling systems 
in commercial buildings, 3:2935 (NBSIR-76-1187) 
COMMERCIAL BUILDINGS/SPACE HEATING 
= of gas-fired rado-panels in households, trades and industries, 
4149 
COMMERCIAL BUILDINGS/TOTAL ENERGY SYSTEMS 

Total integrated energy system (TIES) feasibility analysis for the 
downtown redevelopment project, Pasadena, California, 3:4166 
(SAN/1151-1) 





COMMERCIAL SECTOR/ENERGY CONSUMPTION 


COMMERCIAL SECTOR/ENERGY CONSUMPTION 

Hidden waste. Final issue report, 3:4110 (PB-266429) 

COMMERCIAL SECTOR/TOTAL ENERGY SYSTEMS 

Total integrated energy system (TIES) feasibility analysis for the 
downtown redevelopment project, Pasadena, California, 3:4166 
(SAN/1151-1) 

COMMODITIES/TRANSPORT 
Assessment of the opportunities for achieving energy efficiencies 
in transportation, 3:4172 (UCRL-13719) 
COMMON MARKET/ENERGY POLICY 
EEC energy policy, 3:4035 
COMMON MARKET/ENERGY SOURCES 
EEC energy policy, 3:4035 
COMMON MARKET/MATERIALS RECOVERY 

Solid-waste treatment and resource recovery in the European 

Economic Community (EEC): a status report, 3:4256 
COMMON MARKET/WASTE PROCESSING 

Solid-waste treatment and resource recovery in the European 

Economic Community (EEC): a status report, 3:4256 
COMMUNITIES/ENERGY FACILITIES 

Boom Town Financing Study. Volume I. Financial impacts of 
energy development in Colorado: analysis and 
recommendations, 3:3949 (PB-263568) 

Boom Town Financing Study. Volume II. Estimates of public 
sector financial needs, six western Colorado communities, 
3:3950 (PB-263569) 

COMMUNITIES/ENERGY SOURCE DEVELOPMENT: >,» 

Boom Town Financing Study. Volumeé-I. FinancisFimpacts of “ 
energy development in Colorado: analysis and 
recommendations, 3:3949 (PB-263568) 

Boom Town Financing Study. Volume II, Estimates of public 
sector financial needs, six western Colorado communities, 
3:3950 (PB-263569) 

COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPACTORS/PERFORMANCE TESTING 

Laboratory investigation of compaction of solid waste by roller 

crushing, 3:4774 
COMPONENT COOLING SYSTEMS 

See AUXILIARY WATER SYSTEMS 
COMPOSITE MATERIALS 

See also CONCRETE-PLASTIC COMPOSITES 
COMPOSITE MATERIALS/THERMAL CONDUCTIVITY 

Low temperature thermal conductivity of some composite 

materials, 3:4502 
COMPOSITE MODELS 

See also PARTON MODEL 
COMPOSITE MODELS/SPIN 

Significance of high energy spin effects in constituent pictures, 

3:5512 (ANL-HEP-CP-77-46 
COMPOUND PARABOLIC CONCENTRATORS 
See also PARABOLIC REFLECTORS 
COMPOUND PARABOLIC CONCENTRATORS/COST 

Application of compound parabolic concentrators to solar 

photovoltaic conversion. Final report, 3:3003 (ANL-77-42) 
COMPOUND PARABOLIC CONCENTRATORS/DESIGN 

Application of compound parabolic concentrators to solar 

photovoltaic conversion. Final report, 3:3003 (ANL-77-42) 
COMPOUND PARABOLIC CONCENTRATORS/ 

PERFORMANCE TESTING 

Application of compound parabolic concentrators to solar 
photovoltaic conversion. Final report, 3:3003 (ANL-77-42) 

COMPOUND-NUCLEUS REACTIONS/LEVEL WIDTHS 

Some properties of the width fluctuation factor, 3:5541 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE 
Gas ed aggre with subterranean air storage (Patent), 3:3897 
COMPRESSED AIR ENERGY STORAGE EQUIPMENT/ 

DESIGN 

Conceptual design for a pilot/demonstration compressed air 
storage facility employing a solution-mined salt cavern, Final 
report, 3:3896 (EPRI-391) 

COMPRESSIBLE FLOW/NUMERICAL ANALYSIS 

CSD-YAQUI: an eulerian computer code for flow at all speeds in 
ducts, 3:4744 (K/CSD/TM-9) 

COMPRESSORS 
See also TURBOMACHINERY 
COMPRESSORS/DESIGN 

Design and development of a major engine component 
(compressor) for a 60-kw turbine generator set. Final report, 
3:3171 (AD-A-041717) 

COMPRESSORS/EFFICIENCY 

Effective cooling performance of single stage refrigeration 
compressors, 3:4213 

Multi-stage axial compressor (Patent), 3:4676 
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COMPRESSORS/PERFORMANCE TESTING 

Design and development of a major engine component 
(compressor) for a 60-kw turbine generator set. Final report, 
3:3171 (AD-A-041717) 

COMPTON EFFECT/CROSS SECTIONS 
Compton scattering of 1.12 MeV gamma rays by K-shell 
electrons, 3:5575 
COMPTON SCATTERING 
See COMPTON EFFECT 
COMPUTER CODES/A CODES 
ADENTR: a program for interactive data entry (MAKATH for 
maintaining coaeosie files; in COBOL for DEC system -10V), 
3:5762 (ORNL/CSD/T M-46) 
Data base management system (ADBMS) users guide, version 2.5, 
3:5765 (UCID-17417 
COMPUTER CODES/B CODES 
Use of the Building Loads Analysis and System Thermodynamics 
program to perform total energy system analysis. Interim report 
(Blast), 3:3942 (AD-A-040744 
COMPUTER CODES/C CODES 

CICLON: A neutronic fuel Yococy program for PWR’s 
consecutive cycles, 3:3514 (JEN-336) 

CLAPTRAP-II, a code for chedwien pressure transients in the 
interconnected compartments of a total containment enclosing a 
breached water reactor circuit, 3:3684 (AEEW-R-1108) 

CSD-YAQUI: an eulerian com; ed code for flow at all speeds in 
ducts, 3:4744 (K/CSD/TM-9) 

MPUTER CODES/D CODES: ~ 
Computer solutions to heat and diffraction equations in high 
oe laser windows. Volume II. Interim report (Display, 
P5, and TIKIRK codes), 3:4721 (AD-B-017022) 

DATA-ENTRY-3: some observations and pragmatics of a 
6830) design (In FORTRAN for PDP-11/10), 3:5742 (LA- 

Debug user’s guide (Version E) (Data eepeint 2200 program giving 
direct access to EMMY system), 3:5751 (SU-326-P-39-2 

DEPAF: a computer model for design and performance analysis 
of furnaces. Conference paper 1 June 1976-15 January 1977, 
3:4144 (PB-268340) 

COMPUTER CODES/DOSIMETRY 

AERIN: a computational version of the ICRP lung model 

(Dosimetry of inhaled Pu), 3:5316 (UCID-17000 
COMPUTER CODES/E CODES 

Calculation of activity and radiation conditions in ion exchange 
facilities for purification of contaminted water, 3:2626 

Comparison of computer-predicted and observed energy uses in a 
multi-family high-rise apartment building. Final report (NBSLD 
and E-CUBE codes), 3:4143 (PB-267829 

EURCRACK: a finite element mesh generation program for 
cracked pressure vessel nozzles, 3:3558 (EUR-5446) 

COMPUTER CODES/F CODES 
FLASH6: a FORTRAN IV computer program for reactor plant 
a accident analysis (LWBR development 
me wy 3:3828 (WAPD-TM-1249(Add.1)) 
a computer code for system energy flow analysis, 3:3209 
PVAAEC/E. 395) 

Interpreting and predicting i irradiation creep by fuel element 
modelling (Frump), 3 

Three-dimensional thermal-hydraulic analysis of wire-wrapped 
rods in Longs fast breeder reactor core assemblies 
(FATHOM), 3:3427 

User's —_ for FREG-3: a computer program to analyze pellet- 
cladding gap conductance in accordance with fuel-rod 
irradiation history, 3:3607 (JAERI-M-6742) 

COMPUTER CODES/J CODES 

Calculation of activity and radiation conditions in ion exchange 

facilities for purification of contaminted water, 3:2626 
COMPUTER CODES/L CODES 

Computer assisted cost estimating at Los Alamos Scientific 

Laboratory ee oe — OS ecaititeatins 
COMPUTER CODES/M CO 

ADENTR: a progress for nO data entry (MAKATH for 
maintaining authority files; in COBOL for DEC system -10V), 
3:5762 (ORNL/CSD/T M-46) 

Management analysis of nuclear allocation for the generation of 
electricity (MANAGE code), 3:3836 

MIGROS-3: a code for the generation of group constants for 
reactor calculations from neutron nuclear data in KEDAK 
format, 3:3530 (EURFNR-1443) 

MIPLO: a program for plotting temperature profiles within 
hexagonally arranged rod clusters in combination with 
MISTRAL- II (LMFBR), 3: a (KFK-2393) 

COMPUTER CODES/N COD 

Comparison of computer- alias and observed energy uses in a 
multi-family high-rise apartment building. Final report (NBSLD 
and E-CUBE codes), 3:4143 (PB- 267829) 

NUBOW-2D inelastic: a FORTRAN program for static two- 
dimensional structural analysis of bowed reactor cores, 
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including effects of irradiation creep and swelling (LMFBR), 
3:3395 (ANL-CT-77-34) 

User's manual for the NLINE multiconductor transmission-line 

computer code. Technical report, 3:3210 (AD-A-040398) 
COMPUTER CODES/P CODES 

Nuclear fuel performance evaluation. Final report (POSHO code), 
3:3273 (EPRI-NP-409(6-77)) 

Parametric approach to LMFBR safety evaluation (PARSEC 
code), 3:3883 

PRETART/TARTYV user's manual (Preprocessors for checking 
geometry before TARTNP runs), 3:5566 (UCID-17518) 

COMPUTER CODES/Q CODES 
Solrad-11 on-line system (solols), applications software...interim 
system. Memorandum report (QLOOK), 3:5414 (AD-A-039604) 
COMPUTER CODES/R CODES 
ROCKBED: a computer program for thermal storage, 3:3047 
COMPUTER CODES/RELIABILITY 

Verification by comparison of independent computer program 
solutions (Creep problems relevant to nuclear structures), 3:5740 
(CONF-770903-7) 

COMPUTER CODES/S CODES 

SAPP: a post-processor for two-dimensional finite element codes 
(For plotting deformed shapes and stress contours on meshes), 
3:5756 (UCRL-52318) 

SPTH3: subroutine for finding shortest sabotage paths, 3:2690 
(SAND-77-1060) 

STEWPOT, a code for establishing conditions in the primary. 
circuit on depressurising a water reactor, 3:3682 (AEEW-M- 
1099) 

COMPUTER CODES/T CODES 

Computer solutions to heat and diffraction equations in high 
energy laser windows. Volume II. Interim report (Display, 
TEMPS, and TIKIRK codes), 3:4721 (AD-B-017022) 

Development of a computer code for thermal hydraulics of 
reactors (THOR). Eighth quarterly progress report, July- 
September 1976 (BWR; PWR), 3:3686 (BNL-NUREG-50659) 

PRETART/TARTYV user's manual (Preprocessors for checking 

eometry before TARTNP runs), 3:5566 (UCID-17518) 
K8 graphics user's guide (In FORTRAN II and SABR for 
PDP-8), 3:5746 (ORNL/CSD/TM-34) 
COMPUTER CODES/U CODES 

User/programmer guide for UCMDS8: file index table update (In 
DEC PDP-II assembly language for Applicon AGS/700 
operating system), 3:5748 (SAND-77-0508) 

COMPUTER GRAPHICS/COMPUTER CODES 
TEKS graphics user's guide, 3:5746 (ORNL/CSD/TM-34) 
COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTER-AIDED DESIGN/COMPUTER CODES 

User/programmer guide for UCMDS8: file index table update, 

3:5748 (SAND-77-0508) 
COMPUTERS 

See also PDP COMPUTERS 
COMPUTERS/JOINING 

Communication system for remote processor contro! (PDP 11/35 
and Interdates 7/32), 3:5741 (COO-2383-0040) 

COMPUTERS/PLANNING 

Computer Science and Services Division CCF five-year plan, 

3:5745 (LA-6921-MS) 
COMPUTERS/SECURITY 

Taxonomy of operating-system security flaws, 3:5753 (UCID- 

17422) 
COMPUTERS/SIMULATION 

EMMY system processor: principles of operation (Stanford Univ. 

Emulation Lab), 3:5752 (SU-326-P-39-24) 
COMPUTERS/SIMULATORS 

Stanford Emulation Laboratory. Technical report No. 118, 3:5749 

(SU-326-P.39-11) 
CONCENTRATING COLLECTORS 

See also PARABOLIC COLLECTORS 
CONCENTRATING COLLECTORS/DESIGN 

Apparatus for the use of solar energy for cooking and heating 
purposes (Patent), 3:3036 

Non-tracking solar energy collector system (Patent application), 
3:3010 (N-77-19579) 

Preliminary system analysis of a solar power central station, 
3:2894 (EPRI-ER-283-SR(Vol.2)) 

CONCENTRATING COLLECTORS/SPECTRALLY 

SELECTIVE SURFACES 

Optimization of particulate type selective solar absorber, 3:3020 

CONCRETE-PLASTIC COMPOSITES/DIELECTRIC 

PROPERTIES 

Development of polymer-bonded silica (POLYSIL) for electrical 
applications. Final report, 3:3217 (EPRI-EL-488) 


CONTACTORS 


CONCRETE-PLASTIC COMPOSITES/MECHANICAL 
PROPERTIES 
Development of polymer-bonded silica (POLYSIL) for electrical 
applications. Final report, 3:3217 (EPRI-EL-488) 
CONCRETES/ALBEDO 
Backscattering of gamma rays by barriers from various media, 
3:5580 


CONCRETES/DEHYDRATION 
Interactions of LMFBR core debris with concrete, 3:3777 
(CONF-761001-P4) 
CONCRETES/EROSION 
Acoustic diagnostic techniques for post-accident heat removal 
experiments (LMFBR), 3:3778 (CONF-761001-P4) 
Studies on molten fuel-concrete interactions (BWR and PWR), 
3:3658 (CONF-761001-P4) 
CONCRETES/PHOTON TRANSPORT 
Taylor coefficients for Eisenhauer-Simmons gamma-ray buildup 
factors in ordinary concrete, 3:5586 
CONCRETES/PHYSICAL PROPERTIES 
Evaluation of concrete as a matrix for solidification of Savannah 
River Plant waste, 3:2615 (DP-1448) 
CONDENSED AROMATICS 
See also BENZANTHRACENE 
BENZOPYRENE 
CONDENSED AROMATICS/CHEMICAL COMPOSITION 
Density and molar volume of condensed aromatic hydrocarbons, 


3:2114 
CONDENSED AROMATICS/DENSITY 
Density and molar volume of condensed aromatic hydrocarbons, 


3:2114 
CONDENSED AROMATICS/MOLECULAR WEIGHT 
Density and molar volume of condensed aromatic hydrocarbons, 
72114 
CONDENSED AROMATICS/THERMODYNAMIC 

PROPERTIES 

Thermochemistry of some six-membered cyclic and polycyclic 
compounds related to coal, 3:2120 

CONDENSER COOLING SYSTEMS 
See also AUXILIARY WATER SYSTEMS 
COOLING SYSTEMS 
CONDENSER COOLING SYSTEMS/DISCHARGE CANALS 

Constructional design of cooling water discharge structures on 
German rivers. A selection of constructed buildings, 3:3564 
(SFB-80/T/73) 

CONDENSER COOLING SYSTEMS/INTAKE STRUCTURES 

Seawater cooling for atomic power plants, 3:3559 (Juel-Conf-21) 

CONDENSERS/CORROSION PROTECTION 
Cooling water side protection of condenser and cooler tubes by 
dosage of iron sulphate, 3:3164 
CONFORMAL INVARIANCE/SPACE-TIME 
Conformal anomalies in curved space-time, 3:5521 (COO-2220-91) 
CONFORMAL INVARIANCE/SYMMETRY BREAKING 

Study of spontaneously broken conformal symmetry in curved 

space-times, 3:5516 (COO-3285-33) 
CONGENITAL MALFORMATIONS 

Factors associated with the incidence of congenital anomalies: a 
localized investigation. Environmental health effects research 
series, 3:4730 (PB-266184) 

CONGO DEMOCRATIC REPUBLIC 
See ZAIRE REPUBLIC 
CONNECTIVE TISSUE 
See also BONE TISSUES 
CONNECTIVE TISSUE/BIOLOGICAL REGENERATION 

Lung connective tissue: location, metabolism and response to 
injury, 3:5233 (LF-56) 

CONSUMER GUIDES/ECONOMIC IMPACT 

Impact of the FEA/EPA fuel economy information program, (An 
evaluation of the FEA/EPA Gas Mileage Label and 1976 Gas 
Mileage Guide for New Car Buyers). Volume 1. Executive 
summary, 3:3954 (PB-266567) 

Impact of the FEA/EPA fuel economy information program. (An 
evaluation of the FEA/EPA Gas Mileage Label and 1976 Gas 
Mileage Guide for New Car Buyers.) Volume II. Report of the 
study, 3:3955 (PB-266568) 

CONSUMER PRODUCTS/AEROSOLS 

Effects of repeated inhalation exposure of hamsters to aerosolized 

aluminum chlorhydrate, 3:5357 (LF-56) 
CONSUMER PRODUCTS/HEALTH HAZARDS 

Methods for analysis of lungs for aerosolized consumer product 

residues, 3:5356 (LF-56) 
CONSUMER PRODUCTS/TOXICITY 

Characterization of respirable particles generated during the use of 
aerosolized consumer products, 3:5354 (LF-56) 

Combined experimental and simulation approach to studying the 
inhalation toxicology of aerosolized consumer products 
= toxicity testing in laboratory animals), 3:5353 (LF- 

CONTACTORS 
See SWITCHES 





CONTAINERS 


CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
TANKS 
CONTAINERS/DESIGN 
Live center bin, 3:4772 
CONTAINMENT 
(Means and methods for preventing the escape of fission products to 
the atmosphere, particularly in the case of reactor accidents.) 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SHELLS 
CONTAINMENT SYSTEMS 
CONTAINMENT/HEAT SINKS 
Reactor containment heat removal by passive heat sinks following 
a loss-of-coolant accident, 3:3847 
CONTAINMENT/MATHEMATICAL MODELS 
Investigations on the interactions of fission products and aerosols 


in LWR-containments. Parameter study with the NAUA model. 


Sensitivity study, 3:3803 (KFK-2375) 
CONTAINMENT BUILDINGS/DOORS 
Air locks in containments of nuclear power plants: personnel 
locks, 3:3570 
Airlocks in the reactor containment of nuclear power plants. 
Personnel airlocks, 3:3578 
CONTAINMENT BUILDINGS/FISSION PRODUCT RELEASE 
Fission product release calculations from a reactor containment 
building, 3:3834 
CONTAINMENT BUILDINGS/MISSILE PROTECTION 
Nuclear reactor installations (Patent), 3:3840 
CONTAINMENT BUILDINGS/SEISMIC EFFECTS 
Elastic-plastic dynamic analysis of a reactor building, 3:3875 
Experimental and analytical studies for a BWR nuclear reactor 
building. Evaluation of soil-structure interaction behaviour, 
3:3877 
CONTAINMENT BUILDINGS/STRESS ANALYSIS 
Elastic-plastic dynamic analysis of a reactor building, 3:3875 
CONTAINMENT SHELLS 
Containments for nuclear power stations, 3:3871 
CONTAINMENT SHELLS/STRESSES 
Dynamic load of LWR pressure suppression systems, 3:3789 
(KFK-2375) 
CONTAINMENT SPRAY SYSTEMS/FISSION PRODUCTS 
Apparatus for removing radioactive iodine (Patent; BWR), 3:3653 
CONTAINMENT SPRAY SYSTEMS/PERFORMANCE 
Investigations on the interactions of fission products and aerosols 


in LWR-containments. Parameter study with the NAUA model. 


Sensitivity study, 3:3803 (KFK-2375) 

Mathematical model of removing radioactive iodine from the air 
of atomic power station containment structures by sprays, 
3:3600 

CONTAINMENT SYSTEMS 
See also CONTAINMENT SPRAY SYSTEMS 

Evaluation of fission product removal by an ice-condenser 

containment, 3:3857 
CONTAINMENT SYSTEMS/AIR FILTERS 
Post accident recirculation air cleanup filters for fission product 
removal from the containment atmosphere, 3:3794 (K FK-2375) 
CONTAINMENT SYSTEMS/DESIGN 
Reactor container (Patent; LMFBR), 3:3461 
CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 
CONTINENTAL SHELF/BASELINE ECOLOGY 
Program development plan. Environmental assessment of the 
Alaskan Continental Shelf, 3:5225 (PB-266337) 
CONTINENTAL SHELF/OIL SPILLS 
Oil spills, 1971-75, Gulf of Mexico outer continental shelf, 3:2413 
CONTROL ELEMENTS/RADIATION HEATING 

Nuclear heating in a control element of a gas-cooled fast breeder 

reactor, 3:3434 
CONTROL ELEMENTS/RADIOCHEMICAL ANALYSIS 
Simple and rapid method for determining tritium in irradiated 
boron carbide and getter materials, 3:4522 (HEDL-TME-77-52) 
CONTROL ELEMENTS/SHOCK ABSORBERS 
Shock buffer for nuclear control assembly (Patent; PWR), 3:3626 
CONTROL ROD DRIVES 
Stepped baking motor with variable reluctance (Patent), 3:3634 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONTROLLED TERMINOLOGY 
See STANDARDIZED TERMINOLOGY 
CONVEYORS 
Spain’ s os kw belt conveyor with active top and bottom sides, 
216 


CONVEYORS/DESIGN 
Belt conveyor transport systems, 3:2278 


ERA Vol. 3, No. 2 


Development of a conveyor-type cross pit overburden and 
material handling system. Final report 23 Jun 75-21 Dec 76, 
3:2199 (PB-267272) 

Development of a conveyor-type cross pit overburden and 
meTaT3) handling system. appendixes. Final report, 3:2200 (PB- 
26727 

CONVEYORS/MATERIALS 
Belt conveyor transport systems, 3:2278 
CONVEYORS/MATHEMATICAL MODELS 

Measured values transfer from double-chain scraper conveyor, 

and chain haulage forces analysis, 3:2246 
CONVEYORS/NOISE POLLUTION ABATEMENT 

Noise reduction of conveyers used in ern coal mining 

machinery. Final report, 3:2207 (PB-267787) 
CONVEYORS/SIMULATION 

Computer aided analysis of cross-pit conveyor systems. Open file 

report (final), 3:2204 (PB-267778) 
K INLET 


See GULF OF ALASKA 
COOLANT CLEANUP SYSTEMS 
Technique for purification of liquid alkali metal coolants of 
nuclear reactors (Patent), 3:3603 
COOLANTS 
(See also specific coolant materials.) 
COOLANTS/EFFICIENCY 
——— scale of heat transfer efficiency of gas coolants, 
3:3550 
COOLANTS/FREEZING 
Freezing: controlled penetration of a saturated liquid into a cold 
tube, 3:3845 
COOLERS 
See HEAT EXCHANGERS 
COOLING PONDS/ANIMAL GROWTH 
ay to determine growth rate of Corbicula, 3:5256 (DP-MS-77- 
79 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also CONDENSER COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 
Hydraulic engineering tasks in thermal power plants, 3:3258 
COOLING SYSTEMS/BIOLOGICAL FOULING 
Alternatives to chlorination for control of condenser tube bio- 
fouling. Final report, 3:3160 (PB-266269) 
COOLING SYSTEMS/ECONOMICS 
Waste heat management in the electric power industry: issues of 
energy conservation and station operation under environmental 
constraints. Progress report, September 1, 1976-November 30, 
1977, 3:3196 (COO-4114-1) 
COOLING SYSTEMS/ENVIRONMENTAL IMPACTS 
Waste heat management in the electric power industry: issues of 
energy conservation and station operation under environmental 
constraints. Progress report, September 1, 1976-November 30, 
1977, 3:3196 (COO-4114-1) 
COOLING SYSTEMS/WATER REQUIREMENTS 
Assessment of cooling water supply in the United States (Thermal 
power plants), 3:4055 (HEDL-SA-1214) 
COOLING TOWERS 
See also MECHANICAL DRAFT COOLING TOWERS 
NATURAL DRAFT COOLING TOWERS 
COOLING TOWERS/CONSTRUCTION 
Ejector cooling tower. II. Construction, operation and 
application, 3:3162 
COOLING TOWERS/ENVIRONMENTAL EFFECTS 
Ecological effects of aerosol drift from a saltwater cooling system. 
Final report, 3:5114 (PB-258831) 
Rainfall enhancement due to scavenging of cooling tower 
condensate, 3:5153 (BNWL-2295) 
COOLING TOWERS/OPERATION 
Ejector cooling tower. II. Construction, operation and 
application, 3:3162 
COOLING TOWERS/PLUMES 
Cooling tower plume model, 3:5115 (PB-259971) 
Environmental impact of cooling towers of large nuclear power 
plants, 3:3654 (KFK-2375) 
COOLING TOWERS/THERMAL EFFLUENTS 
Rainfall enhancement due to scavenging of cooling tower 
condensate, 3:5153 (BNWL-2295) 
COOLING TOWERS/THERMODYNAMIC MODEL 
Energy balance and energy transfer in wet cooling towers, 3:3161 
COOLING TOWERS/THERMODYNAMICS 
Energy balance and energy transmission in wet cooling towers, 
3:3163 
COORDINATES/MEASURING METHODS 
Location errors in time of arrival (TOA) and time difference of 
arrival (TDOA) systems, 3:5747 (SAND-77-0495) 
COPPER/ABUNDANCE 
Analysis of metals found in incinerator residue, 3:4259 
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COPPER/AVAILABILITY 
Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 4: 
materials supply and management panel report, 3:4319 (ERDA- 
76-28V 1(App.4)) 
COPPER/CATALYTIC EFFECTS 
Catalytic reduction of sulphur dioxide to elemental sulphur in wet 
stack gases, 3:2472 (CONF-7604124-P1) 
COPPER/CHARGED-PARTICLE TRANSPORT 
Monte Carlo calculations on dose distributions from plane infinite 
oblique electron sources, 3:5577 
Studies of electron interactions with communications materials. 
Final report July 1970-September 1976, 3:5564 (AD-A-040937) 
COPPER/CHEMICAL REACTIONS 
Interactions of cupric ion with humic acid. Master's thesis, 3:2119 
(PB-266338) 
COPPER/ECOLOGICAL CONCENTRATION 
Assessment of industrial hazardous waste practices, leather 
tanning and finishing industry. Final report Jun 1975-Nov 1976, 
3:5172 (PB-261018) 
COPPER/ENVIRONMENTAL TRANSPORT 
Power plant heat and chemical effluent effects on selected marine 
and estuarine communities, 3:5215 (BNWL-2100(Pt.2)) 
COPPER/ION EXCHANGE CHROMATOGRAPHY 
Development of a column chromatography method for field pre- 
concentration of trace metals with application to the Haw-Cape 
Fear Riverss, N.C. Master's thesis, 3:5203 (PB-267878) 
COPPER/OPTICAL MODELS 
Optical model analysis of nonelastic interaction of 14.2 MeV 
neutrons, 3:5592 
COPPER/PHOTOEMISSION 
Vectorial volume effect in interfacial photoemission from Cu(111) 
and Au(111) at low photon energies, 3:4384 
COPPER/PHOTON TRANSPORT 
Gamma ray attenuation coefficient measurements at 1115, 1173, 
and 1332 keV, 3:5571 
COPPER/PHOTON-ATOM COLLISIONS 
Variation of total to K-shell photoelectric cross section ratios with 
atomic number and photon energy, 3:5484 
COPPER/PHYSICAL RADIATION EFFECTS 
Neutron damage calculations in Cu, Nb and Au to 32 MeV: 
application to sputtering and deuteron-breakup neutron sources, 
3:4439 
Spatial variation of the damage energy and gas production in the 
experimental volume of a Li(D,n) neutron radiation damage 
facility, 3:4425 
COPPER/SPUTTERING 
Computer simulation of the angular dispersion of sputtered copper 
isotopes and a possible ‘liquid splash’ effect. Master's thesis, 
3:5449 (AD-A-042060) 
COPPER/TOXICITY 
Coal technology (Restoration of surface-mined lands and effects of 
coal utilization and fossil-fuel effluents on freshwater 
ecosystems), 3:5163 (BNWL-2100(Pt.2)) 
Quarterly progress report on chemical effluents in surface waters 
from nuclear power plants, 3:5207 (UCID-17460-77-2) 
Quarterly progress report on chemical effluents in surface waters 
from nuclear power plants, 3:5208 (UCID-17460-77-3) 
COPPER/X-RAY FLUORESCENCE ANALYSIS 
Inorganic constituents in Finnish fuel peat ash, 3:2138 
COPPER 64/ENERGY LEVELS 
Study of Cu, Cu, Cu and Cu by (t, *He) reactions, 3:5539 
COPPER 66/ENERGY LEVELS 
Study of ®Cu, Cu, ®Cu and Cu by (t, *He) reactions, 3:5539 
COPPER 68/ENERGY LEVELS 
Study of ®Cu, Cu, Cu and Cu by (t, *He) reactions, 3:5539 
COPPER 70/ENERGY LEVELS 
Study of *Cu, ®Cu, Cu and Cu by (t, *He) reactions, 3:5539 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
COPPER ALLOYS/ANTIFERROMAGNETISM 
Massive short-range antiferromagnetism in mictomagnetic Cu-Mn 
alloys, 3:4403 
COPPER ALLOYS/CRYSTAL STRUCTURE 
Rare earth-Au(Cu)-x compounds with the Fe2P-, Calne-, and 
MgAgAs-type, 3:4345 
COPPER ALLOYS/PHYSICAL RADIATION EFFECTS 
Experiments in high voltage electron microscopy. Progress report, 
October 31, 1976-August 1977, 3:4421 (COO-2119-19) 
COPPER BASE ALLOYS/OXIDATION 
Structure and composition of thick tarnish films on alpha-phase 
copper alloys, 3:4408 
COPPER BROMIDES/PHONONS 
Neutron scattering study of lattice dynamics in CuBr. I. Phonon 
dispersion relations, 3:4489 
COPPER CHLORIDES/CRYSTAL STRUCTURE 
Comparison of internal and external pressure on the symmetry of 
tetrachloro anions of transition metals, 3:4487 


CORIUM/THERMAL STRESSES 


COPPER CHLORIDES/TOXICITY 

Acclimation and tolerance of Artemia salina to copper salts, 

3:5352 
COPPER COMPOUNDS/CATALYTIC EFFECTS 
Catalytic role of copper(I) in the photoassisted valence 
isomerization of norbornadiene, 3:4597 
COPPER COMPOUNDS/STRUCTURAL CHEMICAL 
ANALYSIS 
Growth of the transition metal oxalates in gels, 3:4571 
COPPER ORES/CHEMICAL SHIFT 

Investigation into pentlaudite by nuclear gamma resonance 

method, 3:5385 
COPPER ORES/DISTRIBUTION 

Earth structure and distribution laws concerning — raw 

materials, in particular uranium and thorium, 3:252 
COPPER ORES/RADIOACTIVITY LOGGING 

Nuclear techniques in prospecting and explorating ore deposits in 

Czechoslovakia, 3:2526 
COPPER OXIDES/FABRICATION 

Cuprous oxide photovoltaic cells. Quarterly report no. 3, 1 Apr-30 
Jun 1976, 3:2865 (PB-259255) 

COPPER SULFATES/CORROSIVE EFFECTS 

Oxidation and corrosion behavior of modified-composition, low- 
chromium 304 stainless steel alloys (870 C), 3:4413 (N-77-23241) 

COPPER SULFIDES/PHYSICAL RADIATION EFFECTS 

Identification of defects in compound semiconductors. Final 

report 1 Jul 1971-31 Mar 1976, 3:4504 (AD-A-032128) 
COPPER SULFIDES/SEMICONDUCTOR JUNCTIONS 

Photoelectronic properties of II-VI heterojunctions. Progress 
report No. 1, September 1, 1976-March 31, 1977, 3:2870 (SU- 
326P47X1) 

CORDOVA QUAD CITIES-1 REACTOR 
See QUAD CITIES-1 REACTOR 
CORDOVA QUAD CITIES-2 REACTOR 
See QUAD CITIES-2 REACTOR 

CORE CATCHERS/PERFORMANCE 

Post-accident heat removal for gas cooled fast reactors, 3:3771 
(CONF-761001-P4) 

CORE SPRAY SYSTEMS 

Nuclear reactors (Patent), 3:3856 

CORIUM/BOILING 

Fuel dispersal experiments with simulant fluids (LMFBR), 3:3745 

(CONF-761001-P4) 
CORIUM/HEAT FLUX 

Studies of the formation and cooling of particulate fuel debris beds 

in sodium (LMFBR), 3:3773 (CONF-761001-P4) 
CORIUM/HEAT TRANSFER 

Acoustic diagnostic techniques for post-accident heat removal 
experiments (LMFBR), 3:3778 (CONF-761001-P4) 

Experimental investigations of heat transfer characteristics in 
liquid layers with internal heat sources (LMFBR), 3:3774 
(CONF-761001-P4) 

Heat removal from molten fuel pools (LMFBR), 3:3775 (CONF- 
761001-P4) 

Heat transfer and fluid dynamics in a volume-heated boiling pool 
(LMFBR), 3:3776 (CONF-761001-P4) 

Studies of the formation and cooling of particulate fuel debris beds 
in sodium (LMFBR), 3:3773 (CONF-761001-P4) 

CORIUM/HYDRODYNAMICS 

Analytical and experimental studies of transient fuel freezing 
(LMFBR), 3:3751 (CONF-761001-P4) 

Dynamics of solidification of flowing fluids with applications to 
LMFBR post-accident fuel relocation, 3:3753 (CONF-761001- 
P4) 

Hydrodynamic model for treating transient freezing in pin bundles 
(LMFBR), 3:3750 (CONF-761001-P4) 

CORIUM/LIQUID FLOW 

Clad relocation dynamics: the physics and accident evolution 
implications (LMFBR), 3:3744 (CONF-761001-P4) 

Cladding relocation experiments (LMFBR), 3:3743 (CONF- 
761001-P4) 

Experiments on pressure-driven fuel compaction with reactor 
materials (LMFBR), 3:3747 (CONF-761001-P4) 

Experimental investigations of heat transfer characteristics in 
liquid layers with internal heat sources (LMFBR), 3:3774 
(CONF-761001-P4) 

Heat removal from molten fuel pools (LMFBR), 3:3775 (CONF- 
761001-P4) 

Heat transfer and fluid dynamics in a volume-heated boiling pool 
(LMFBR), 3:3776 (CONF-761001-P4) 

Simulation of transient freezing of cladding in GCFR blanket 
channels, 3:3752 (CONF-761001-P4) 

CORIUM/THERMAL STRESSES 

Acoustic diagnostic techniques for post-accident heat removal 
experiments (LMFBR), 3:3778 (CONF-761001-P4) 

Interactions of LMFBR core debris with concrete, 3:3777 
(CONF-761001-P4) 

Studies on molten fuel-concrete interactions (BWR and PWR), 
3:3658 (CONF-761001-P4) 





CORIUM/THERMODYNAMIC PROPERTIES 


CORIUM/THERMODYNAMIC PROPERTIES 
—- of state for LMFBR materials, 3:3748 (CONF-761001- 
4) 


Heat removal from molten fuel pools (LMFBR), 3:3775 (CONF- 
761001-P4) 

Hydrodynamic model for treating transient freezing in pin bundles 
(LMFBR), 3:3750 (CONF-761001-P4) 

Properties of LWR-core-melts and preparation of corium samples 
(RS 200), 3:3804 (K FK-2375) 

CORNELL 10-GEV SYNCHROTRON/MODIFICATIONS 
CESR: an electron positron colliding beam facility at Cornell, 


3:4846 
CORONA (SOLAR) 
See SOLAR CORONA 
CORROSION INHIBITORS/ENVIRONMENTAL IMPACTS 

Investigation of selected potential environmental contaminants: 

benzotriazoles. Final technical report, 3:2760 (PB-266366) 
CORROSION INHIBITORS/PERFORMANCE TESTING 
Cooling water side protection of condenser and cooler tubes by 
dosage of iron sulphate, 3:3164 
CORROSION PRODUCTS/ MONITORING 
Are ication of Moessbauer spectroscopy to study corrosion 
eactor cooling systems), 3:3556 (BARC-863) 
CORTICOIDS 
See CORTICOSTEROIDS 
CORTICOSTEROIDS/BIOLOGICAL EFFECTS 

Pulmonary collagen metabolism in irradiated hamsters and those 

treated with corticosteroids, 3:5329 (LF-56) 
COSMIC GAMMA BURSTS 

Analysis of high resolution satellite data for cosmic gamma ray 
bursts. Fin Foanan. 3:5404 (N-76-34111) 

No new limit on the size distribution of gamma-ray bursts, 3:5403 
(N-76-34110) 

COSMIC GAMMA BURSTS/SPECTRA 

Search for gamma-ray bursts with coincident balloon flights, 

3:5406 (N-77-14977) 
COSMIC GAMMA SOURCES 

See also COSMIC GAMMA BURSTS 
COSMIC GAMMA SOURCES/SIZE 

No new limit on the size distribution of gamma-ray bursts, 3:5403 

(N-76-34110) 
COSMIC PARTICLES 

See COSMIC RADIATION 
COSMIC PROTONS/MOTION 

The streaming of 1.3-2.3 MeV cosmic-ray protons during periods 
between prompt solar particle events, 3:5393 (N-77-14978) 

COSMIC RADIATION 
See also COSMIC GAMMA BURSTS 

Experimental and theoretical fundamentals cf the astrophysics of 

cosmic rays (Book in Russian), 3:5396 (N-77-14976) 
COSMIC RADIATION/BIBLIOGRAPHIES 

Cosmic rays (a bibliography with abstracts). Report for 1973-Apr 

1977, 3:5395 (NTIS/PS-77/0427) 
COSMIC RADIATION/ENERGY SPECTRA 

Observations of galactic cosmic ray energy spectra between 1 and 
9 a (5 to 500 MeV/nuc helium component), 3:5394 (N-77- 
19986) 

COSMIC RADIO SOURCES 
See also PULSARS 
COSMIC RADIO SOURCES/STARS 
Early-type emission line radio stars, 3:5402 
COSMIC RAY FLUX/MONITORING 

Measurements of cosmic-ray charged particle ionization and flux 

densities in the atmosphere, 3:5392 (HASL-324) iy 
COSMIC X-RAY SOURCES 

UTEX: integrated ultraviolet and x-ray astronomy facility on 
spacelab, ne a study. Volume |: executive summary. Final 
report, 3:5053 (N-77-23158) 

UTEX: integrated ultraviolet and x-ray astronomy facility on 
spacelab, phase a study. Volume 2: facility definition. Final 
report, 3:5054 (N-77-23159) 

UTEX: integrated ultraviolet and x-ray astronomy facility on 
spacelab, phase a study. Volume 4: development. Final report, 
3:5409 (N-77-23160) 

COSMIC X-RAY SOURCES/ABSORPTION SPECTRA 

Spectral characteristics of 3U1915-05, a burst source candidate, 
3:5411 (N-77-24026) 

COSMIC X-RAY SOURCES/PHOTOMETRY 
A1540-53, an eclipsing x-ray binary pulsator, 3:5410 (N-77-24025) 
COSMIC X-RAY SOURCES/X-RAY SPECTRA 

Hercules X-1: spectral variability of an x-ray pulsar in a stellar 
binary system, 3:5405 (N-77-14962) 

X-ray spectra of Hercules X-1. 1. Iron line fluorescence from a 
subrelativistic shell (2 to 24 keV), 3:5407 (N-77-19962) 

X-ray spectra of Hercules X-1, 2. Intrinsic beam (2 to 24 keV, 
spectral correlations), 3:5408 (N-77-19963) 

COSMOLOGICAL MODELS 

A four-law logic comment on time, quantum change, and 

Universe closure, 3:5429 (AD-A-039108) 
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COSMOLOGICAL MODELS/CONFORMAL INVARIANCE 

oy of spontaneously broken conformal symmetry in curved 

-times, 3:5516 (COO-3285-33) 
)PLED REACTOR CORES/TRANSIENTS 
“Tran rt of neutrons during reactor transients, 3:3543 
GS/OPTICAL PROPERTIES 
Physical fundamentals for the calculation of flat plate collectors, 
:3014 


See CRUSTACEANS 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 


See RIVERS 
CRISTOBALITE/X-RAY DIFFRACTION 
Some cristobalites and tridymites in geothermal area, 3:3107 
en yr ag RADIATION EFFECTS 
arr ge Animal Research Laboratory. Progress report, 1974- 
3:5302 (ORO-754) 
CROPS/GENETICS 
Corn sae Animal Research Laboratory. Progress report, 1974- 
3:5302 (ORO-754) 
CROPS/MUTAGENESIS 
Plant research (Gamma radiation, fission neutrons), 3:5303 (ORO- 
754 


CROSS SECTIONS 
See also EXCITATION FUNCTIONS 
Low-order approximation — anisotropic multigroup 
transport cross sections, 3 
CROSS SECT 1ONS/ FLUCTUATIONS 
Some properties of the width fluctuation factor, 3:5541 
CRUCIBLES/MATERIALS 
Crucible materials to contain molten uranium, 3:4328 (Y-2084) 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 
See also ARTEMIA 
ZOOPLANKTON 
CRUSTACEANS/BIOLOGICAL RADIATION EFFECTS 
Nuclear fusion (Effects of chronic tritium uptake on rainbow trout 
and crabs), 3:5339 (BNWL-2100(Pt.2)) 
CRUSTACEANS/CONTAMINATION 
Accumulation and release of petroleum-derived aromatic 
hydrocarbons by four species of marine animals, 3:5365 
pg nn nr CABLES/DESIGN 
enic power cable (Patent), 3:3227 
\GENI FLUIDS/VAPORS 
mo burning of unconfined fuel vapor clouds, 3:4657 
CRYOGENS 
See CRYOGENIC FLUIDS 
CRYOPUMPS/PERFORMANCE 
Large-scale cryopumping for controlled fusion, 3:5733 (UCRL- 
79381) 
CRYSTAL LATTICES/IMAGES 
Lattice imaging of the B19 ordering transformation and interfacial 
structures in MgsCd, 3:4340 
CRYSTAL LATTICES/STRAINS 
Strain energy interactions, the T/sub o/ concept and sympathetic 
nucleation, 3:5605 
CURIUM 246 TARGET/TRITON REACTIONS 
Observation of a shell gap at N= 152 in the ***Cm(t,p)*#*Cm 
reaction, 3:5554 
CURIUM 248/SPONTANEOUS FISSION 
ae distributions for the spontaneous fission of ***Cm and *®°Cf, 
5559 
CURIUM 248 TARGET/KRYPTON 86 REACTIONS 
Fission of 7*?Th, 7°*U, ?“*Pu, 2*Cm induced by Xe and Kr ions at 
Coulomb barrier energies, 3:5556 
CURIUM 248 TARGET/XENON 136 REACTIONS 
Fission of 7°?Th, 7°*U, 24*Pu, 74*Cm induced by Xe and Kr ions at 
Coulomb barrier energies, 3:5556 
CURRENT LIMITERS 
See also POWER TRANSMISSION LINES 
CURRENT LIMITERS/DESIGN 
To protect a power source against over-loading (Patent), 3:4759 
CYANIDES/BIOCHEMICAL REACTION KINETICS 
Evidence for a coordination position available to solute molecules 
on one of the metals at the active center of reduced bovine 
superoxide dismutase, 3:5246 
CYANIDES/CHEMICAL REACTIONS 
Direct determination of the product energy distribution in the 
reaction of O-atoms with CN radicals, 3:4626 
CYCLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 
CYCLIC ESTERS 
See LACTONES 
CYCLOALKANES 
See also CVCLOHEXANE 
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CYCLOALKANES/THERMODYNAMIC PROPERTIES 
Thermochemistry of some six-membered cyclic and polycyclic 
compounds related to coal, 3:2120 
CYCLOALKENES/THERMODYNAMIC PROPERTIES 
Thermochemistry of some six-membered cyclic and polycyclic 
compounds related to coal, 3:2120 
CYCLOHEXANE/TOXICITY 
Health hazard evaluation/toxicity determination report 76-58-342, 
Frontier Airlines, Denver, Colorado, 3:5307 (PB-269140) 
CYCLOHEXIMIDE/BIOLOGICAL EFFECTS 
Nitrite uptake patterns in wheat seedlings as influenced by nitrate 
and ammonium, 3:5261 
CYCLOTRONS 
See also ISOCHRONOUS CYCLOTRONS 
MICROTRONS 
SIN CYCLOTRON 
CYCLOTRONS/BEAM EXTRACTION 
Beam extraction studies for the proposed superconducting 
cyclotron at the University of Milan, 3:4951 
CYCLOTRONS/BEAM INJECTION 
Injection studies for the proposed superconducting cyclotron at 
the University of Milan, 3:4950 
CYCLOTRONS/DESIGN 
Status of the Chalk River superconducting heavy-ion cyclotron, 
3:4812 
CYCLOTRONS/ON-LINE CONTROL SYSTEMS 
PDP-15 to Industrial-14 interface at the Lewis Research Center's 
cyclotron, 3:4879 (N-77-19775) 
CYCLOTRONS/SHIELDING 
Shielding for the variable energy cyclotron at Calcutta, 3:5588 
CYCLOTRONS/SUPERCONDUCTING CAVITY RESONATORS 
Modelling of the Chalk River superconducting heavy-ion 
cyclotron rf structure, 3:4932 
CYCLOTRONS/SUPERCONDUCTING MAGNETS 
Magnetic field calculations for the proposed superconducting 
cyclotron at the University of Milan, 3:4854 
Model magnet for the proposed superconducting cyclotron at the 
University of Milan, 3:4884 
CYTOCHROMES/REDOX REACTIONS 
Oxidation reaction of ferrocytochrome C by ferricyanide as a 
probe to effects of alcohols on structure and reactivity of the 
protein, Technical progress report, 3:4578 (COO-3009-27) 
CZECHOSLOVAKIA/DISTRICT HEATING 
District-heating supply in Czechoslovakia, 3:3995 
CZECHOSLOVAKIA/NUCLEAR POWER PLANTS 
Nuclear power installations in Czechoslovakia, 3:3260 


D 


D REGION/ION DENSITY 
Positive ions in the middle atmosphere during sunrise conditions. 
Research and development technical report, 3:5438 (AD-A- 
041799) 
DAMS/DESIGN 
Dam Tunsbergdalsvatn--a dam subjected to waves generated by 
avalanches, and to extreme floods from a glacier lake, 3:2805 
DAMS/FOUNDATIONS 
Description of a drainage gallery for stabilizing the left abutment 
of Muravatn Dam, Southern Norway, 3:2804 
DAMS/GROUTING 
Consolidation grouting of the Chirkey dam base, 3:2814 
Grouting and draining the base of the dam at the Zeya 
Hydroelectric Power Station, 3:2813 
DAMS/MOTION 
Displacement forecasting for concrete dams, 3:2802 
DAMS/STRESS ANALYSIS 
Displacement forecasting for concrete dams, 3:2802 
DATA ACQUISITION SYSTEMS/OPERATION 
NURE rabbit and card reader, 3:5754 (UCID-17571) 
DATA PROCESSING/COMPUTER CODES 
DATA-ENTRY-3: some observations and pragmatics of a 
structured design, 3:5742 (LA-6836) 
DBP 
(Dibutyl phosphate.) 
DBP/G VALUE 
Solvent performance in THTR nuclear fuel reprocessing. II. On 
the formation of dibutyl phosphoric acid by radiolytic and 
hydrolytic degradation of the TBP-n-paraffin extractant, 3:2587 
DC SYSTEMS 
See also EHV DC SYSTEMS 
HVDC SYSTEMS 
UHV DC SYSTEMS 


DEUTERIUM/ION-MOLECULE COLLISIONS 


DC SYSTEMS/SUPERCONDUCTING CABLES 

Relationship between transient processes in regulated dc 
transmission and thermal processes in a superconductive cable, 
3:3228 

DCI ORSAY STORAGE RING 

(1.5-GeV electron--positron storage ring at Orsay.) 
DCI ORSAY STORAGE RING/OPERATION 

Status report on D.C.I., 3:5008 
DCI ORSAY STORAGE RING/RF SYSTEMS 

Double frequency rf system to increase the DCI energy, 3:5000 
DECOMMISSIONING 

See REACTOR DECOMMISSIONING 

DELAYED NEUTRONS/EMISSION SPECTRA 

Evaluated delayed neutron spectra and their importance in reactor 
calculations, 3:5557 

DELAYED RADIATION EFFECTS 

Animal effects (Gamma and x radiation, fission neutrons), 3:5311 
(ORO-754) 

DELTA-1236 RESONANCES/DECAY 

Diffractive dissociation process 7” p — a (a~ 7r* p) at 14 GeV/c 
(Cross sections, Deck effect, t- and s-channel helicity 
conservation), 3:5510 (LBL-6460) 

DELTA-1236 RESONANCES/PARTICLE WIDTHS 

Diffractive dissociation process 7~ p — a (a * p) at 14 GeV/c 
(Cross sections, Deck effect, t- and s-channel helicity 
conservation), 3:5510 (LBL-6460) 

DEMAND LIMITERS 
See CURRENT LIMITERS 
DENSIMETERS/PERFORMANCE 

Automated M9 propellant quantity gage. Final report (40 mm 

cartridge cases), 3:5039 (AD-A-039106) 
DEOXYCYTIDINE/BIOCHEMICAL REACTION KINETICS 

Kinetic and photochemical studies and alteration of ultraviolet 
sensitivity of Escherichia coli thymidine kinase of halogenated 
allosteric regulators and substrate analogues, 3:5298 

DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEOXYURIDINE/BIOCHEMICAL REACTION KINETICS 

Kinetic and photochemical studies and alteration of ultraviolet 
sensitivity of Escherichia coli thymidine kinase of halogenated 
allosteric regulators and substrate analogues, 3:5298 

DEPLETED URANIUM/TOXICITY 

The potential biological effects of depleted uranium on range C-74 
upon the algal flora of Rocky Creek on Eglin Air Force Base. 
Final report Nov 74-Jul 76, 3:5295 (AD-A-040809) 

DESALINATION REACTORS/PLANNING 

Natural uranium heavy water reactors for desalination: a 
comparison between the fuel pin and fuel cluster concepts 
(Egyptian Arab Republic), 3:3524 

DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
See also BEAVON PROCESS 
BISCHOFF PROCESS 
CITRATE PROCESS 
CLAUS PROCESS 
SCOT PROCESS 
SELEXOL PROCESS 
STRETFORD PROCESS 
W-L SULFUR DIOXIDE RECOVERY PROCESS 
DESULFURIZATION/BIBLIOGRAPHIES 

Desulfurization of coal and petroleum. Volume 1. 1964-1975 (a 
bibliography with abstracts). Report for 1964-1975, 3:2041 
(NTIS/PS-77/0433) 

Desulfurization of coal and petroleum. Volume 2. 1976-May 1977 
(a bibliography with abstracts). Report for 1976-May 1977, 
3:2042 (NTIS/PS-77/0434) 

DESULFURIZATION/CATALYSTS 

Zinc-promoted Mo-A] hydrodesulfurization catalysts, 3:2361 
DESY 

(6.25-GeV electron synchrotron at Hamburg.) 
DESY/ENERGY LOSSES 

Bench measurements of the energy loss of a stored beam to 

vacuum components, 3:4860 
DETERGENTS 
Gasoline detergent additives evaluation, 3:2450 
DETONATION WAVES 
See SHOCK WAVES 
DEUTERIUM/ DIFFUSION 

Studies in fusion reactor technology. Final report, September 1, 
1974-August 31, 1977, 3:5730 (COO-3028-29) 

Tritium diffusion in nonmetallic solids of interest to fusion 
reactors. Annual progress report, August 1, 1976-August 1, 
1977, 3:4464 (ORO-4721-6) 

DEUTERIUM/ION-MOLECULE COLLISIONS 

Scattering of positive ions by molecules, 3:5486 





DEUTERIUM/ISOTOPE EFFECTS 


DEUTERIUM/ISOTOPE EFFECTS 
High temperature uv — ea and recombination of methyl 
radicals in shock waves, 3:4636 
DEUTERIUM/ISOTOPE RATIO 
Geochemistry of Delaware Basin groundwaters, 3:5384 (SAND- 
77-0420C) 
DEUTERIUM/ISOTOPE SEPARATION 
Development of advanced concepts for improved heavy water 
production technology. I. Quarterly progress report, October 1, 
1976-December 31, 1976, 3:2706 (UCID-17405-77-1) 
— _— and future of heavy-water production methods, 


DEUTERIUM/LASER ISOTOPE SEPARATION 
A status of progress for the laser isotope separation (lis) process, 
3:2558 (N-76-33496) 
DEUTERIUM IONS/COLLISIONS 
Reflection of hydrogen from stainless steel and Nb (1.0 to 15 keV 
D* and H*), 3: 5483 
DEUTERIUM IONS/RANGE 
a dependence of are and depth profiles of 6 to 15 
deuterium in carbon, 3:4512 
DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERON REACTIONS/PICKUP REACTIONS 
Nuclear levels and spectroscopy of '*'Os, 3:5547 
DEUTERON REACTIONS/ IPPING 
Nuclear levels and spectroscovy of ''Os, 3:5547 
DEUTERONS/STRUCTURE CTIONS 
Measurement of the electron-deuteron elastic scattering cross 
= in the range 0.8 = q? = 6 GeV2, 3:5493 (SLAC-PUB- 
1 


DEVELOPING COUNTRIES/ENERGY POLICY 
Evaluation of the role of international nuclear engineerin 
development and planning in long term energy strategies, 3:3487 
(ANL-77-XX-62) 
DEVELOPING COUNTRIES/ENERGY SOURCES 
Evaluation of the role of international nuclear engineering 
development and planning in long term energy strategies, 3:3487 
(ANL-77-XX-62) 
DEVELOPING COUNTRIES/NUCLEAR ENGINEERING 
Evaluation of the role of international nuclear engineering 
development and planning in long term energy strategies, 3:3487 
(ANL-77-XX-62) 
DEVELOPING COUNTRIES/NUCLEAR POWER 
International nuclear planning and manpower requirements, 
3:3231 (ANL-77-XX-62) 
DEVELOPING COUNTRIES/NUCLEAR POWER PLANTS 
Evaluation of the role of international nuclear engineering 
development and planning in long term energy strategies, 3:3487 
(ANL-77-XX-62) 
International nuclear planning and manpower requirements, 
3:3231 (ANL-77-XX-62) 
Role of U.S. universities in global manpower training, 3:3232 
(ANL-77-XX-62) 
DEVELOPING COUNTRIES/SOLAR ENERGY 
Recent solar energy technology, 3:2821 
DEXAMETHASONE/BINDING ENERGY 
Binding of dexamethasone by the subcellular fractions of mouse 
epidermis and dermis, 3:5363 
DFR REACTOR/REACTOR EXPERIMENTAL FACILITIES 
Dounreay fast-reactor uniaxial creep-measuring machine, 3:3665 
DFR REACTOR/REACTOR OPERATION 
DFR closes, 3:3433 
DI-2-ETHYLHEXYLPHOSPHORIC ACID 
See HDEHP 
DIABETES MELLITUS/BIOLOGICAL EFFECTS 
— whole-body retention of *7Ca in juvenile diabetics, 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
1,3-DIAZINES 
See PYRIMIDINES 
DIBUTYL PHOSPHATE 
See DBP 
DIDO-JUELICH REACTOR 
See FRJ-2 REACTOR 
DIELECTRIC MATERIALS/THERMAL COND" CTIVITY 
Phonon scattering in amorphous solids, 3:5610 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIENES/ISOMERIZATION 
Catalytic role of copper(I) in the photoassisted valence 
isomerization of norbornadiene, 3:4597 
DIENES/PHOTOCHEMICAL REACTIONS 
Use of copper(I) phosphine compounds to photosensitize the 
valence isomerization of norbornadiene, 3:4596 
DIESEL ENGINES/EXHAUST GASES 
Polynuclear aromatic content of heavy duty diesel engine exhaust 
gases. Second year report, 3:4312 (PB-267774) 


ERA Vol. 3, No. 2 


DIESEL ENGINES/FLYWHEELS 
a in unlimited power supply. Method and means of parallel 
ration of fl i aggre ates, 3:3184 
DIES L ENGI SUMPTION 
Energy use and akor depron between diesel and gasoline 
trucks. Final report October 1975-June 1976, 3:4270 (PB- 


266656) 
DIESEL ENGINES/FUEL INJECTION SYSTEMS 
Effect of design parameters of the delivery valve on the process of 
fuel injection in diesel engines, 3:4292 
Effect of the closed space above the needle in a hydromechanical 
injector on the injection process, 3:4295 
Improvement of the performance of diesel engines under low- 
speed and low-1 conditions, 3:4293 
On the effect of droplet lifetime and diameter distribution on 
vapour production rates in diesel fuel jet, 3:4294 
—— of air fuel mixing in high swirl open chamber diesel 
gines, 3:4296 
Study 0 of fuel injection systems in diesel engines, 3:4298 
DIESEL ENGI /GAS COMBUSTION PROCESS 
Investigation into some aspects of the computation of diesel engine 
combustion, 3:4275 
DIESEL ENGINES/ODOR 
Diesel exhaust odor, 3:4304 
DIESEL ENGINES/OPERATION 
Working process of diesel engines durin 
DIESEL ENGINES/SUPER G 
Exhaust-gas turbochargers and systems for high-pressure 
charging, 3:4290 
Exterior truck noise measurements on turbocharger retrofit, 
:4297 


acceleration, 3:4274 


Miller system--a possible solution to present problems with highly 
charged four-stroke engines, 3:4291 
DIESEL ENGINES/TECHNOLOGY ASSESSMENT 
Case study —— of venture analysis. Monthly report, June 
1977, 3:3190 (FE-2685-01) 
DIESEL ENGINES/THERMAL EFFICIENCY 
ec a of diesel cycles with reduced compression ratio, 
427 
DIESEL FUELS/COMBUSTION 
On the effect of droplet lifetime and diameter distribution on 
vapour production rates in diesel fuel jet, 3:4294 
DIESEL FUELS/COMBUSTION KINETICS 
Microemulsions as diesel fuels, 3:2455 
DIESEL FUELS/EMERGENCY PLAN 
Proposed gasoline and diesel fuel rationing contingency plan. 
Environmental impact assessment (Changes in environmental 
indicators), 3:4021 (PB-266232) 
DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 


DIFFERENTIAL EQUATIONS 
See also NAVIER-STOKES EQUATION 
SCHROEDINGER EQUATION 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
Numerical solution of Helmholtz’s equation by the capacitance 
matrix method, 3:5759 
DIGESTIVE SYSTEM DISEASES 
See also LIVER CIRRHOSIS 
DIGESTIVE SYSTEM DISEASES/DIAGNOSIS 
13C-trioctanoin: a nonradioactive breath test to detect fat 
malabsorption, 3:5259 
DIGITAL FILTERS/DESIGN 
Efficient desi, -_ of two-dimensional recursive digital filters. Period 
covered: May 1976-July 1977, 3:5755 (UCRL-13761) 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIOLS 
See GLYCOLS 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRECT CYCLE COOLING SYSTEMS 
— plant with closed working-gas circuit (Patent), 
Nuclear power station with closed coolant gas circuit comprising 
several identical heat-utilizing loops (Patent), 3:3366 
DIRECT CYCLE COOLING SYSTEMS/DESIGN 
Cooling of nuclear power stations with high temperature reactors 
and helium turbine cycles, 3:3356 
DIRECT ENERGY CONVERSION/RESEARCH PROGRAMS 
Inventory of energy research and development: 1973-1975. 
Volume II, Serial U. Part I, 3:3981 (PB-265126(Pt.1)) 
DISCHARGE CANALS/DESIGN 
Constructional design of cooling water discharge structures on 
German rivers. A selection of constructed buildings, 3:3564 
(SFB-80/T/73) 
DISPERSIONS 
(For the state of aggregation in materials; if related to wave 
phenomena see DISPERSION RELATIONS or OPTICAL 
DISPERSION.) 
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See also SUSPENSIONS 
DISPERSIONS/ELECTROPHORESIS 
Electrophoretic mass transport analyzer: operational 
characteristics with aqueous solutions and applicability to 
organic liquid-solid systems, 3:2116 (CONF-7708 14-4) 
DI CT HEATING 
See also GEOTHERMAL DISTRICT HEATING 
Plant for the delivery of long-distance steam combined with a 
nuclear power plant (Patent), 3:3261 
Present state and development trends in St. Poelten district 
heating, 3:4118 
DISTRICT HEATING/ECONOMICS 
Distribution costs in district heating systems, 3:3993 
DISTRICT HEATING/GERMAN FEDERAL REPUBLIC 


Results, final conclusions, and recommendations from the overall 
study of district heating. ‘The economic and technical 
development possibilities of district-heating supply in the 
German Federal Republic’, 3:3994 

DISTRICT HEATING/HEAT DISTRIBUTION SYSTEMS 
- District-heating supply in Czechoslovakia, 3:3995 


(Dimethyl sulfoxide.) 
DMSO/CHEMICAL ANALYSIS 
Photometric determination of 1,3,5-triamino-2,4, 6-trinitrobenzene 
aie (TATB) in dimethylsulfoxide (DMSO), 3:4532 (UCID-17542) 
A 

(Deoxyribonucleic acid.) 

DNA/BIOCHEMICAL REACTION KINETICS 

— of ay ast DNA in relation to chloroplast proteins. 

oy re ay 1976-April 1977, 3:5235 (SAN-34P8X8) 
DNA/BIO ICAL RADIATION EFFECTS 

Basic cea of radiation action on microorganisms. Progress 
report, April 1, 1976-June 30, 1977 (Escherichia coli, 
Pseudomonas, lambda phage, gamma and uv radiation), 3:5296 
(COO-2362-26 

Pyrimidine dimer excision in human cells and skin cancer 
(Ultraviolet Radiation), 3:5291 (CONF-770365-1) 

DNA/BIOLOGICAL REPAIR 

Basic aspects of radiation action on microorganisms. Progress 
report, April 1, 1976-June 30, 1977 (Escherichia coli, 
Pseudomonas, lambda phage, gamma and uv radiation), 3:5296 
(COO-2362-26) 

DNA/DIMERS 

Circular dimers of A DNA in infected, nonlysogenic Escherichia 

coli, 3:5254 
DNA/LABELLING 

Techniques for determining turnover and cell type distribution in 

normal Chinese hamster lung, 3:5334 (LF-56) 
DNA/POLYMERASES 

Separation of cellular and viral DNA polymerases by affinity 

chromatography on polynucleotide-Sepharose, 3:5283 
DNA/RADIATION INJURIES 

Radiation damage to DNA in aqueous solution: a comparison of 
the response of the single-stranded form with that of the double- 
stranded form, 3:5290 (UCLA-12-1129) 

DNA/RADIOLYSIS 

Radiation damage to DNA in aqueous solution: a comparison of 
the response of the single-stranded form with that of the double- 
stranded form, 3:5290 (UCLA-12-1129) 

DNA/SEDIMENTATION 

Calculation of s/sub 20,w/ values using ultracentrifuge 
sedimentation data from linear sucrose gradients, an improved, 
simplified method, 3:5245 

DNA/STAINS 

Flow microfluorometric and spectrophotofluorometric analysis of 

DNA staining in mammalian cells, 3:5248 (LA-UR-77-677) 
DNA/STRAND BREAKS 

Basic aspects of radiation action on microorganisms. Progress 
report, April 1, 1976-June 30, 1977 (Escherichia coli, 
Pseudomonas, lambda phage, gamma and uv radiation), 3:5296 
(COO-2362-26) 

Radiation damage to DNA in aqueous solution: a comparison of 
the response of the single-stranded form with that of the double- 
stranded form, 3:5290 (UCLA-12-1129) 

DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 
DODEWAARD REACTOR/FUEL ELEMENT FAILURE 
Fuel failures in the Dodewaard Boiling Water Reactor, 3:3294 
DOGS/ELECTROCARDIOGRAMS 

Electrocardiogram values for immature and aged beagle dogs, 

3:5281 (LF-56) 
DOLOMITE/SORPTIVE PROPERTIES 

Rates of SO absorption in calcined limestones and dolomites (8 

refs), 3:2153 (CONF-7604124-P1) 
DOLOMITE/USES 

Formation of MgsCa(SO,), during the sulfation reaction of 

dolomite, 3:5135 
C ANIMALS 
See also CATTLE 


DUSTS/MEASURING METHODS 


DOMESTIC ANIMALS/BIOLOGICAL RADIATION EFFECTS 
Comparative Animal Research Laboratory. Progress report, 1974- 
1977, 3:5302 (ORO-754) 
DOMESTIC ANIMALS/DELAYED RADIATION EFFECTS 
Animal effects (Gamma and x radiation, fission neutrons), 3:5311 
(ORO-754) 
DOMESTIC ANIMALS/GENETICS 
Comparative Animal Research Laboratory. Progress report, 1974- 
1977, 3:5302 (ORO-754) 
DOMESTIC ANIMALS/METABOLISM 
Animal metabolism (Tritium oxides, mercury, cadmium, '*Ce, 
%5Nb, iodine), 3:5257 (ORO-754) 
DOMESTIC ANIMALS/REPRODUCTION 
Animal effects (Gamma and x radiation, fission neutrons), 3:5311 
(ORO-754) 
DOPAMINE/BIOCHEMISTRY 
Interactions between manganese and brain dopamine (Mice, rats), 


3:5243 
DORIS STORAGE RING 
(3.5-GeV electron--positron storage ring at Hamburg.) 
DORIS STORAGE RING/BEAM DYNAMICS 
Satellite resonances due to beam-beam interaction, 3:4987 
DOSEMETERS 
See also ALBEDO-NEUTRON DOSEMETERS 
EXOELECTRON DOSEMETERS 
THERMOLUMINESCENT DOSEMETERS 
DOSEMETERS/DESIGN 
System for measuring radiation doses in radiotherapy apparatus 
(Patent; ionization chamber), 3:5029 
DOSEMETERS/STANDARDIZATION 
Metrology and measuring techniques, 3:5031 —_ 266556-T/SL) 
DOUBLET-3 DEVICE/ENERGY TRANSFE 
Switch requirements for Doublet III and EPR, 3:5702 (EPRI-ER- 
376-SR) 
DOUNREAY FAST REACTOR 
See DFR REACTOR 
DOUNREAY PROTOTYPE FAST REACTOR 
See PFR REACTOR 
DOWEX 
See ORGANIC ION EXCHANGERS 
DRIFT INSTABILITY/STABILIZATION 
Shear stabilization of drift waves in noncircular cross section 
axisymmetric configurations. Memorandum report, 3:5657 (AD- 


See also WELL DRILLING 
DRILLING/REVIEWS 
Drilling for energy resources, 3:2193 (PB-259206) 
DRILLING EQUIPMENT/DESIGN 
Borehole drilling apparatus (Patent), 3:4702 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRYOUT/HEAT TRANSFER 
Dryout and post dryout heat transfer at low flow in a single tube 
test section (BWR), 3:3683 (AEEW-R-1068) 
DTPA 
(Diethylenetriaminepentaacetic acid.) 
DTPA/BIOLOGICAL EFFECTS 
Removal of inhaled **‘ Am oxide of various particle sizes from 
beagle dogs by lung lavage and chelation treatment, 3:5340 (LF- 
56 


DTPA/EXCRETION 
Removal of inhaled **'Am oxide of various particle sizes from 
beagle dogs by lung lavage and chelation treatment, 3:5340 (LF- 
56 


DUAL RESONANCE MODEL/REGGE TRAJECTORIES 
Topics in dual models and extended solutions, 3:5503 (LBL-6461) 
DUAL-PURPOSE POWER PLANTS/COST 
Intermediate size LWR plant study for process heat plus power: 
main report. Volume 2 of 3 volumes (BWR), 3:3519 (ORNL/ 
Sub-4380/2) 
DUAL-PURPOSE POWER PLANTS/GAS TURBINES 
Wood residue fired gas turbine cycle, 3:3170 
DUAL-PURPOSE POWER PLANTS/OPERATION 
Wood residue fired gas turbine cycle, 3:3170 
DUAL-PURPOSE POWER PLANTS/REVIEWS 
Comments on the situation of the electric power industry, 3:4235 
DUCTS/PHOTON TRANSPORT 
Gamma ray streaming through annular cylindrical duct, 3:5587 
DUCTS/UNSTEADY FLOW 
Unsteady flow in branched ducts of inlet pipes of internal 
combustion engines, 3:4268 
DUODENUM 
See SMALL INTESTINE 
DUSTS/CONTROL 
Improvement of the efficacy of surface active agents, 3:2249 
Underground environment, health and safety, 3:2258 
DUSTS/MEASURING METHODS 
Underground environment, health and safety, 3:2258 





DUSTS/ORIGIN 


DUSTS/ORIGIN 
Oxygen isotopic ratios in quartz as an indicator of provenance of 
dust, 3: 4590 (COO.1515:78) 
DUSTS/PARTICLE SIZE 
New method to assess the particle size distribution of dusts in 
flowing gas, 3:5140 
Particle size distributions of dusts in flue gas from power stations 
and in atmospheric air, 3:5139 
DUSTS/WASHOUT 
Precipitation washout (a bibliography with abstracts). Report for 
1964-July 1977, 3:5109 (NTIS/PS-77/0658) 
DYE LASERS 
1,4-bis(5-p-n-butoxyphenyloxazol-2-yl)benzene and the 
preparation thereof, 3:4743 
DYE LASERS/FEASIBILITY STUDIES 
Dye lasers: research and development, 3:4723 (BMFT-FB-T-76- 


75) 
DYE LASERS/STABILITY 
Laser dye stability. Pt. 2. Input energy per flash, dye 
concentration, and mirror reflectivity effects, 3:4736 
DYNAMICS 
See MECHANICS 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM/CHEMICAL PREPARATION 
New method for the preparation of rare earth metals, 3:4323 
DYSPROSIUM/EMISSION SPECTRA 
Rydberg series in the lanthanides and actinides observed by 
stepwise laser excitation, 3:5465 (UCRL-79521) 
DYSPROSIUM/PHOTOIONIZATION 
Rydberg series in the lanthanides and actinides observed by 
stepwise laser excitation, 3:5465 (UCRL-79521) 
DYSPROSIUM 157/SCINTISCANNING 
Use of rare-earth radionuclides and other bone-seekers in the 
evaluation of bone lesions in patients with multiple myeloma or 
solitary plasmacytoma (®’Ga, /sup 99m/Tc, '7'Er, '*’Dy, 
167Tm), 3:5271 
DYSPROSIUM ALLOYS/MAGNETIC PROPERTIES 
Magnetic properties at 77 K of thin sheet Gd/sub x/Dy/sub 1-x/ 
alloys, 3:4395 
DYSPROSIUM ALLOYS/SPECIFIC HEAT 
Low temperature heat capacities of DyCoNi, 3:4401 
DYSPROSIUM ISOTOPES/ENERGY-LEVEL TRANSITIONS 
Nuclear moments and nuclear structure. Annual progress report, 
May 1, 1976-July 31, 1977, 3:5528 (COO-3274-21) 


‘ 


E 


EARTH ATMOSPHERE 
See also AIR 
IONOSPHERE 
MAGNETOSPHERE 
STRATOSPHERE 
SURFACE AIR 
EARTH ATMOSPHERE/AEROSOLS 

Formation of photochemical aerosols. Final report, 3:5128 (PB- 
268895) 

EARTH ATMOSPHERE/SOLAR FLARES 

Solar flares, 3:5418 (N-76-34103) 

EARTH ATMOSPHERE/TURBIDITY 

Turbidity of the atmosphere at solar noon for Edmonton, Alberta, 
Canada, 3:2837 

EARTH PLANET/LONG WAVE RADIATION 

Terrestrial kilometric radiation: 3-average spectral properties, 
3:5431 (N-77-14651) 

EARTH-COVERED BUILDINGS/ENERGY CONSERVATION 

Energy conservation by subsurface construction: heat transfer 
studies in a large underground building. First annual report, 
3:4164 (PB-266595) 

EARTHMOVING EQUIPMENT/FUEL ECONOMY 

Promising line of development of excavator drive, 3:4217 

EARTHQUAKES/GROUND MOTION 

Overview of the relations earthquake source parameters and the 
specification of strong ground motion for design purposes, 
3:5380 (UCRL-79982) 

The correlation of peak ground acceleration amplitude with 
seismic intensity and other physical parameters, 3:3819 (PB- 
263972) 

EARTHQUAKES/SEISMIC DETECTION 

Plate tectonics and the discrimination of underground explosions 
from earthquakes. Final report | October 1975-31 March 1977, 
3:5094 (AD-A-041904) 

Seismic data analysis center. Final techical report, 3:5093 (AD-A- 
040301) 
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EAST MESA GEOTHERMAL FIELD/SEISMIC SURVEYS 
Utilization of seismic exploration technology for high resolution 
mapping of a geothermal reservoir. Final report, 3:3102 (SAN/ 
1249-1) 
E-BEAM TYPE REACTORS/SWITCHES 
Fast pulse switching for electron beam and laser reactor concepts, 
3:5699 (EPRI-ER-376-SR) 
EBR-2 REACTOR/FUEL ELEMENT FAILURE 
Safety related considerations for operation with defected elements 
in EBR-II, 3:3720 (CONF-761001-P2) 
EBR-2 REACTOR/REACTOR PROTECTION SYSTEMS 
Safety philosophy in upgrading the EBR-II plant protection 
system, 3:3719 (CONF-761001-P2) 
ECCS 
(Emergency core cooling system.) 
See also CORE SPRAY SYSTEMS 
Emergency cooling device for a nuclear reactor (Patent), 3:3566 
Improvements in or relating to protective arrangements for 
cooling systems (Patent), 3:3839 
ECCS/FLOW MODELS 
Simple analytical model for counter-current flow limiting 
phenomena with vapor condensation, 3:3867 
ECCS/ FLUID FLOW 
Influence of the size and shape of cooling channel blockades upon 
emergency core cooling in the flooding phase of a LOCA 
(BWR; PWR), 3:3798 (KFK-2375) 
ECCS/HEAT TRANSFER 
Influence of the size and shape of cooling channel blockades upon 
emergency core cooling in the flooding phase of a LOCA 
(BWR; PWR), 3:3798 (KFK-2375) 
ECCS/PERFORMANCE TESTING 
Downcomer effects in a 1/15-scale PWR geometry-experimental 
data report, 3:3822 (PB-268244) 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECONOMIC GROWTH/ENERGY CONSUMPTION 
Energy - economy - prosperity (Book chapter; in German), 3:3959 
ECONOMICS/ENERGY MODELS 
Physical units for modelling energy: monetary systems, 3:3945 
ECONOMIZERS/ENERGY CONSUMPTION 
Gas economizer for low temperature stack gas, 3:4204 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
ECOSYSTEMS/ENVIRONMENTAL EFFECTS 
Burdening capacity of ecosystems, 3:5160 (AED-Conf-77-002-010) 
ECOSYSTEMS/STABILITY 
Burdening capacity of ecosystems, 3:5160 (AED-Conf-77-002-010) 
Ecosystem stability and the distribution of community matrix 
eigenvalues, 3:5166 (LBL-6361) 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EGYPTIAN ARAB REPUBLIC/DESALINATION REACTORS 
Natural uranium heavy water reactors for desalination: a 
comparison between the fuel pin and fuel cluster concepts, 
3:3524 
EHD GENERATORS/DESIGN 
Simplified thermodynamic analysis of a recirculatory 
electrogasdynamic generator, 3:4090 
EHD GENERATORS/THERMODYNAMICS 
Simplified thermodynamic analysis of a recirculatory 
electrogasdynamic generator, 3: 
EHV DC SYSTEMS/POWER TRANSMISSION LINES 
Bipolar HVDC transmission system study between +- 600 kV and 
+- 1200 kV: insulation studies. Final report, 3:3225 (EPRI-EL- 
395) 
EHV DC SYSTEMS/POWER TRANSMISSION TOWERS 
Bipolar HVDC transmission system study between +- 600 kV and 
+- 1200 kV: insulation studies. Final report, 3:3225 (EPRI-EL- 
395) 
EINSTEIN FIELD EQUATIONS/ANALYTICAL SOLUTION 
The collision of plane waves in general relativity, 3:5613 (N-76- 
34035) 
EINSTEIN FIELD EQUATIONS/SYMMETRY BREAKING 
Study of spontaneously broken conformal symmetry in curved 
space-times, 3:5516 (COO-3285-33) 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
EINSTEINIUM 253/FILTRATION 
Penetration of HEPA-filters by alpha recoil aerosols, 3:4689 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
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METAL-NONMETAL BATTERIES 
THERMAL BATTERIES 
ELECTRIC BATTERIES/BATTERY CHARGING 
Basic requirements for charging equipment for electric road 
vehicles as seen by the utilities with special emphasis on 
harmonics, 3:4278 
ELECTRI©@ BATTERIES/ELECTROLYTES 
Develo: (N10 33626) of batteries for electrically-driven vehicles, 3:3927 
33626 
ELECTRIC BATTERIES/LIMITER CIRCUITS 
To protect a power source against over-loading (Patent), 3:4759 
ELECTRIC BATTERIES/PERFORMANCE 
Pro s for further development of energy storage systems for 
electric road vehicles, 3:3931 
ELECTRIC BATTERIES/PHYSICAL PROTECTION DEVICES 
To protect a power source against over-loading (Patent), 3:4759 
ELECT RIC CABLES 


See also COAXIAL CABLES 
CRYOGENIC CABLES 
SUPERCONDUCTING CABLES 
ELECTRIC CABLES/DESIGN 
Electric cables for high energy transmission, 3:3224 
ELECTRIC CABLES/ELECTRICAL INSULATION 
Present application of cross-linked polyethylene (XLPE) to 
insulate power cables, 3:3222 
ELECTRIC CABLES/FABRICATION 
Water cooled high voltage power cable with outer thermal 
insulation (Patent), 3:3220 
ELECTRIC CABLES/FAILURES 
Time domain reflectometry microcomputer. Final report Jan 75- 
Mar 77, 3:2206 (PB-267785) 
ELECTRIC CABLES/FIRE PREVENTION 
Cable tray fire tests, 3:3825 (SAND-77-1125C) 
ELECTRIC CABLES/SPECIFICATIONS 
Harmonized power supply system in Europe, 3:3223 
ELECTRIC CABLES/STANDARDS 
Electrical cables in a reactor containment of nuclear power plants, 
3:3298 
Harmonized power supply system in Europe, 3:3223 
ELECTRIC CABLES/TEST FACILITIES 
Test facility for well logging cables (in air at atmospheric 
pressure), 3:3111 (SAN/1208-1) 
ELECTRIC CHARGES/EQUATIONS OF MOTION 
Theory of dual-charged particles. Master's thesis (Particles with 
both electric and magnetic charge), 3:5504 (AD-A-042119) 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC DISCHARGES 
See also PENNING DISCHARGES 
ELECTRIC DISCHARGES/LOW PRESSURE 
Investigation of pressure buildup in a stationary helium discharge 
stabilized by a magnetic field, through magnetic measurements, 
3:5643 (LA-tr-77-9) 
ELECTRIC FILTERS/PERFORMANCE 
Performance of a time-variant filter in the presence of dominant 1/ 
f noise (For Si(Li) X-ray spectrometer), 3:5033 
ECTRIC FURNACES/ENERGY CONSUMPTION 
Optimizing the utilization of energy in industrial furnaces by open- 
loop and closed-loop control, 3:4205 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also TURBOGENERATORS 
ELECTRIC GENERATORS/ARMATURES 
Steps to prevent loosening of the steel armature plates in hydraulic 
generators, 3:2811 
ELECTRIC GENERATORS/FIRE PREVENTION 
Fire protection of generators, 3:2806 
ELECTRIC GENERATORS/OPERATION 
Safety in unlimited power supply. Method and means of parallel 
operation of flywheel aggregates, 3:3184 
ELECTRIC MOTORS/ENERGY STORAGE 
a recovery in an electromotor driving a crankshaft (Patent), 
:4673 


ELECTRIC MOTORS/USES 
Rectifier-fed reluctance motor as a drive for electric motor 
vehicles, 3:4281 
ELECTRIC POTENTIAL/INDUSTRIAL ACCIDENTS 
High voltage accidents from the view of labor protection, 3:5375 
ELECTRIC POWER 
See also BONNEVILLE POWER ADMINISTRATION 
HYDROELECTRIC POWER 
ELECTRIC POWER/BIBLIOGRAPHIES 
State-of-the-art reviews and bibliographies on energy (a 
bibliography with abstracts). Report for 1964-May 77, 3:3972 
(NTIS/PS-77/0520) 
ELECTRIC POWER/CHARGES 
Double leverage one more time, 3:3957 


ELECTRICAL INSULATORS/PERFORMANCE TESTING 


Influence of power factor on tarification of electrical energy, 
3:4040 

Marginal cost and pricing of electricity: an applied approach 
(computer programs). Release No. 1. Software, 3:4038 (PB- 
263953) 

Northwest Energy Policy Project. Institutional constraints and 
opportunities study module V, Report on tasks 4, 5, 6, and 7. 
Final report, 3:4020 (NP-22397) 

ELECTRIC POWER/COST 
Fuel cost escalation study. Summary report Jan-Oct 76 
(Production to year 2020), 3:3947 (AD-A-040209) 
ELECTRIC POWER/DEMAND FACTORS 
Role of nuclear power in the next few decades, 3:3988 
ELECTRIC POWER/ECONOMICS 
Future prospects of electric energy, 3:319 
ELECTRIC POWER/ENERGY CONSUMPTION 

Electric power consumption (citations from the NTIS data base). 
Report for 1971-Jun 77, 3:4137 (NTIS/PS-77/0546) 

Electric power consumption (citations from the Engineering 
Index data base). Report for 1970-Jun 77, 3:4138 (NTIS/PS-77/ 


0547) 
ELECTRIC POWER/ENERGY DEMAND 
Electric power consumption (citations from the NTIS data base). 
Report for 1971-Jun 77, 3:4137 (NTIS/PS-77/0546) 
Electric power consumption (citations from the Engineering 
Index data base). Report for 1970-Jun 77, 3:4138 (NTIS/PS-77/ 
0547 


ELECTRIC POWER/ENERGY MODELS 
Documentation of the regionalized electricity model 
(Corresponding to 9 census regions of U.S.), 3:4039 (PB-267972) 
ELECTRIC POWER/FINANCING 
Capital (a compendium), 3:4037 (NP-22030) 
ELECTRIC POWER/GERMAN FEDERAL REPUBLIC 
Electric power for the Federal Republic. Reports and data on the 
development of the public electricity supply from 1950 until 
1975 (Booklet, in German), 3:4054 
ELECTRIC POWER/PLANNING 
Electric power transfers for California. Final report, 3:4053 
ELECTRIC POWER/RESEARCH PROGRAMS 
Inventory of energy research and development: 1973-1975. 
Volume II, Serial U. Part I, 3:3981 (PB-265126(Pt.1)) 
ELECTRIC POWER/TAXES 
ey of power factor on tarification of electrical energy, 
3:4040 


ELECTRIC PROBES 

Physical phenomena in flowing plasmas at high magnetic fields. 
Interim scientific report 15 Feb 76-14 Feb 77, 3:4081 (AD-A- 
040142) 

ELECTRIC PROBES/PERFORMANCE 
Pulse probe technique for plasma diagnosis, 3:5630 (CONF- 
750266-) 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
See PUBLIC UTILITIES 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
CURRENT LIMITERS 
ELECTROMAGNETS 
RECTIFIERS 
RESISTORS 
SWITCHES 
TRANSFORMERS 

Electric gear of the 3-metre conveyor belt installations in the 

Fortuna opencast mine, 3:2229 
ELECTRICAL EQUIPMENT/DESIGN 

Electrical design aspects for nuclear power plants (PHWR), 

3:3382 
ELECTRICAL INSULATION/PERFORMANCE 

Contribution to the study of dielectric properties of high voltage 

insulating materials, 3:3218 
ELECTRICAL INSULATION/RESEARCH PROGRAMS 

Development of polymer-bonded silica (POLYSIL) for electrical 

applications. Final report, 3:3217 (EPRI-EL-488) 
ELECTRICAL INSULATORS/BREAKDOWN 

Bipolar HVDC transmission system study between +- 600 kV and 
+- 1200 kV: insulation studies. Final report, 3:3225 (EPRI-EL- 
395) 

ELECTRICAL INSULATORS/FLASHOVER 

Bipolar HVDC transmission system study between +- 600 kV and 
+- 1200 kV: insulation studies. Final report, 3:3225 (EPRI-EL- 
395) 

Bipolar HVDC transmission system study between +- 600 kV and 
+- 1200 kV power supply study for insulator pollution tests. 
Final report, 3:3226 (EPRI-EL-397) 

ELECTRICAL INSULATORS/PERFORMANCE TESTING 

Bipolar HVDC transmission system study between +- 600 kV and 
+- 1200 kV power supply study for insulator pollution tests. 
Final report, 3:3226 (EPRI-EL-397) 





ELECTRICAL INSULATORS/SURFACE 


ELECTRICAL INSULATORS/SURFACE CONTAMINATION 
Bipolar HVDC transmission system study between +- 600 kV and 
+- 1200 kV power su ply study for insulator pollution tests. 
Final report, 3:3226 (EPRI-EL-397) 
ELECTRICAL SURVEYS/COMPARATIVE EVALUATIONS 
Telluric and D.C. resistivity techniques applied to the geophysical 
investigation of basin and range geothermal systems. Part III. 
The analysis of data from Grass Valley, Nevada, 3:3100 (LBL- 
6325(Pt.3)) 
ELECTRICAL SURVEYS/DATA ANALYSIS 
Telluric and D.C. resistivity techniques applied to the geophysical 
investigation of basin and range geothermal systems. Part III. 
The analysis of data from Grass Valley, Nevada, 3:3100 (LBL- 
6325(Pt.3)) 
ELECTRICAL SURVEYS/MATHEMATICAL MODELS 
Telluric and D.C. resistivity techniques applied to the geophysical 
investigation of basin and range geothermal systems. Part II. A 
numerical model study of the dipole-dipole and Schlumberger 
resistivity methods, 3:3099 (LBL-6325(Pt.2)) 
C-POWERED VEHICLES/ELECTRIC BATTERIES 
Basic requirements for charging equipment for electric road 
vehicles as seen by the utilities with special emphasis on 
harmonics, 3:4278 
Development of batteries for electrically-driven vehicles, 3:3927 
(N-76-33626) 
——— for further development of energy storage systems for 
electric road vehicles, 3:3931 
ELECTRIC-POWERED VEHICLES/ELECTRIC MOTORS 
Rectifier-fed reluctance motor as a drive for electric motor 
vehicles, 3:4281 
ELECTRIC-POWERED VEHICLES/ELECTRONIC 
EQUIPMENT 
Power electronics in rail-borne vehicles, 3:4280 
ELECTRIC-POWERED VEHICLES/ENERGY 
CONSUMPTION 
Energy requirement for electric road vehicle propulsion, 3:4284 
(N-76-33625) 
ELECTRIC-POWERED VEHICLES/FUEL CELLS 
ea of batteries for electrically-driven vehicles, 3:3927 
(N-76-33626) 
ELECTRIC-POWERED VEHICLES/IRON-NICKEL 
BATTERIES 
Development of electrochemical power sources for electric 
traction, 3:3925 
Traction batteries for existing and future electric road vehicles, 


3:3 
ELECTRIC-POWERED VEHICLES/LEAD-ACID BATTERIES 

Basic requirements for the equipment for the energy supply of 
electric road vehicles from the point of view of the user, 3:4279 

Design and cost study for development of lead-acid batteries 
suitable for electric vehicle propulsion. Final report, 3:3915 
(ANL-K-77-3624-1) 

Development of electrochemical power sources for electric 
traction, 3:3925 

Optimization of the lead-acid battery for powering electric road 
vehicles, 3:3923 

— batteries for existing and future electric road vehicles, 
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ELECTRIC-POWERED VEHICLES/LITHIUM-SULFUR 
BATTERIES 
High-performance batteries for stationary energy storage and 
electric-vehicle propulsion. Progress report, January-March 
1977, 3:3914 (ANL-77-35) 
ELECTRIC-POWERED VEHICLES/PERFORMANCE 
Electric vehicle research, development, and technology-foreign, 
3:4277 (AD-A-040526) 
ELECTRIC-POWERED VEHICLES/PERFORMANCE 
TESTING 
Electricity Council starts to assess the Enfield 8000, 3:4282 
Lucas bus is on evaluation trials (34-passenger model), 3:4283 
ELECTRIC-POWERED VEHICLES/PRODUCTION 
Electric vehicle research, development, and technology-foreign, 
3:4277 (AD-A-040526) 
ELECTRIC-POWERED VEHICLES/SODIUM-SULFUR 
BATTERIES 
Development of electrochemical power sources for electric 
traction, 3:3925 
Na/S cell as a source of motive power for electric vehicles, 3:3922 
ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 
PHOTOGALVANIC CELLS 
ELECTROCHEMICAL CELLS/ELECTRODES 
Power cell (Patent, Ag/AgI/a-Tel/Te), 3:3926 
ELECTROCHEMICAL CELLS/ELECTROLYTES 
Power cell (Patent, Ag/AgI/a-Tel/Te), 3:3926 
ELECTRODES/PERFORMANCE TESTING 
= of operation of arc electrodes for a MHD-generator, 
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Materials for hot electrodes in Snes cycle MHD power 
eneration, 3:4074 (CONF-750266-) 
ELE OHYDRODYNAMIC GENERATORS 
See EHD GENERATORS 
ELECTROMAGNETIC FIELDS 
See also ELECTROMAGNETIC PULSES 
ELECTROMAGNETIC FIELDS/BIOLOGICAL EFFECTS 
Biological effects of static and low-frequency electromagnetic 
fields: an overview of United States literature, 3:5368 (EPRI- 
EA-490-SR) 
Concern overhead, 3:4058 
ELECTROMAGNETIC FIELDS/INTERACTIONS 
= collision of plane waves in general relativity, 3:5613 (N-76- 
4035 


ELECTROMAGNETIC INTERACTIONS 
See also COMPTON EFFECT 
ELECTROMAGNETIC INTERACTIONS/UNIFIED GAUGE 
MODELS 
Current problems in the weak interactions, 3:5515 (CONF-770137- 
1 


ee PULSES/EQUIPMENT PROTECTION 
DEVI 
Modeling techniques of electrical surge arrestors for EMP 
simulations, 3:5088 
ELECTROMAGNETIC PULSES/SIMULATORS 
A study of the charge and current induced on an aircraft in an 
EMP simulator facility. part i. the formulation. part ii. the 
singularity expansion method. Part III. The numerical results. 
Final report, 3:5041 (AD-A-039507) 
ELECTROMAGNETIC RADIATION 
See also GAMMA RADIATION 
INFRARED RADIATION 
LASER RADIATION 
ULTRAVIOLET RADIATION 
X RADIATION 
ELECTROMAGNETIC RADIATION/BIOLOGICAL EFFECTS 
Biological effects of nonionizing electromagnetic radiation. 
Volume 1. Number 4. A digest of current literature. Quarterly 
report April-June 1977, 3:5367 (AD-A-040681) 
ELECTROMAGNETS 
See also SUPERCONDUCTING MAGNETS 
ELECTROMAGNETS/POWER SUPPLIES 
Piggy-back power supplies for magnet systems, 3:4896 
ELECTRON BEAM TYPE REACTORS 
See E-BEAM TYPE REACTORS 
ELECTRON BEAMS/BEAM BUNCHING 
Multi-cavity prebunching systems, 3:4853 
ELECTRON BEAMS/BEAM MONITORING 
Advanced electron beam diagnostics. Final report 24 June 1975-10 
March 1976, 3:4962 (AD-A-041666) 
ELECTRON BEAMS/BEAM PRODUCTION 
Autoaccelerator: a generator for producing a high energy intense 
relativistic electron beam by the autoacceleration process, 
3:4837 
ELECTRON BEAMS/ELECTRON DOSIMETRY 
Physical aspects of electron-beam arc therapy, 3:5601 
ELECTRON BEAMS/MAGNETIC COMPRESSION 
Magnetic compression and electrostatic reflection of very high v/ 
y electron beams, 3:4872 
ELECTRON BEAMS/STORAGE 
Storage device for relativistic electrons consisting of a phase-free 
cavity resonator and two magnetic mirrors, 3:4873 
ELECTRON CAPTURE DECAY/BREMSSTRAHLUNG 
Inner bremsstrahlung accompanying electron capture in *Be and 
wt. ee) 
ELECTRON CAPTURE RADIOISOTOPES/ABSOLUTE 
COUNTING 
Simple method for determining absolute disintegration rates for 
some radionuclides, 3:5023 
ELECTRON COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ELECTRON-ION COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
ELECTRON COLLISIONS/INELASTIC SCATTERING 
Generalized oscillator strengths. Final technical report, January 1, 
1970-July 1, 1977 (Summaries of research activities at Carnegie- 
Mellon University), 3:5478 (COO-3247-36) 
ELECTRON DOSIMETRY/MEETINGS 
Radiation physics, 3:5565 (NBS-SPEC.PUBL.-461) 
ELECTRON DOSIMETRY/SPATIAL DOSE DISTRIBUTIONS 
Physical aspects of electron-beam arc therapy, 3:5601 
ELECTRON GUNS/PULSES 
Modulator - repetitively pulsed field emission electron beam gun 
interface. Research and development technical report, 3:4706 
(AD-A-039460) 
ELECTRON MICROSCOPY/PERFORMANCE 
Scintillators and the SEM noise bottleneck, 3:4536 
ELECTRON NUCLEAR DOUBLE RESONANCE 
See ENDOR 
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ELECTRON REACTIONS/ELASTIC SCATTERING 
Investigation of the nuclear continuum in the fissionable nucleus 
238U) with 87.5-MeV electrons (Cross sections, level widths), 
3:5537 (AD-A-040204) 
ELECTRON REACTIONS/INELASTIC SCATTERING 
Electroexcitation of the T = 1 nucleus Niss and the T = 2 nucleus 
Nigo up to 50 mev excitation energy (102 MeV cross sections), 
a 3536 (AD-A-040200) 
ELECTRON SOURCES/DESIGN 
Electron-optical design parameters for a high-resolution electron 
monochromator, 3:5451 (ANL-76-88(Pt.1)) 
ELECTRON SOURCES/ENERGY TRANSFER 
Ion bunching in electronic space charge regions, 3:5726 
ELECTRON SPECTROMETERS/DESIGN 
Improvements in the electron energy-loss spectrometer, 3:5032 
CANL-76-88(Pt. 1)) 
ELECTRON-ATOM COLLISIONS/IONIZATION 
Theory of ionization by electron collisions (Cross sections, Born 
approximation, R matrix), 3:5471 (ANL-76-88(Pt.1)) 
ELECTRON-DEUTERON INTERACTIONS/ELASTIC 
SCATTERING 
Measurement of the electron-deuteron elastic scattering cross 
section in the range 0.8 = q? = 6 GeV?, 3:5493 (SLAC-PUB- 
1596) 
ELECTRONIC CIRCUITS 
See also INTEGRATED CIRCUITS 
MICROELECTRONIC CIRCUITS 
ELECTRONIC CIRCUITS/DESIGN 
Investigation and design of electronic circuitry related to noise 
and radiation effects for solid state devices and circuits. Final 
report 1 November 1973-31 October 1976, 3:5046 (AD-A- 
040936) 
ELECTRONIC CIRCUITS/DIAGRAMS 
Bond graphs and linear graphs, 3:5616 
ELECTRONIC CIRCUITS/PHYSICAL RADIATION EFFECTS 
Investigation and design of electronic circuitry related to noise 
and radiation effects for solid state devices and circuits. Final 
report 1 November 1973-31 October 1976, 3:5046 (AD-A- 
040936 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also OSCILLATORS 
POWER SUPPLIES 
ELECTRONIC EQUIPMENT/FABRICATION 
Transfer molding of close-tolerance parts. Final report 
(Electronics packaging module), 3:4752 (BDX-613-1542(Rev.)) 
ELECTRON-ION COLLISIONS/EXCITATION 
Excitation and ionization of ions by electron impact. Technical 
progress report, September 1, 1976-May 31, 1977 (Summaries of 
research activities at Georgia Institute of Technology), 3:5480 
(ORO-3027-38) 
ELECTRON-ION COLLISIONS/IONIZATION 
Theory of ionization by electron collisions (Cross sections, Born 
approximation, R matrix), 3:5471 (ANL-76-88(Pt.1)) 
E ON-MOLECULE COLLISIONS/IONIZATION 
Electron energy degradation in molecular hydrogen (2 and 10 
keV, yield scaling), 3:5473 (ANL-76-88(Pt.1)) 
Theory of ionization by electron collisions (Cross sections, Born 
approximation, R matrix), 3:5471 (ANL-76-88(Pt.1)) 
ELECTRON-POSITRON INTERACTIONS/ANNIHILATION 
Lectures in electron-positron annihilation. Part II. Anomalous 
1 production (Analysis in progress), 3:5492 (SLAC-PUB- 
2 


ELECTRON-POSITRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Lectures in electron-positron annihilation. Part II. Anomalous 
— production (Analysis in progress), 3:5492 (SLAC-PUB- 


92) 
ELEGTRON-RING ACCELERATORS/BEAM DYNAMICS 
Observation and suppression of radial beam blowup in the 
Maryland ERA, 3:4869 
ELECTRON-RING ACCELERATORS/FEASIBILITY 
STUDIES 
Experiment Pustarex for collective acceleration of heavy ions in 
electron rings, 3:4835 
ELECTRONS/ENERGY LOSSES 
Monte Carlo calculations on dose distributions from plane infinite 
oblique electron sources, 3:5577 
Studies of electron interactions with communications materials. 
Final report July 1970-September 1976, 3:5564 (AD-A-040937) 
ELECTRONS/MEAN FREE PATH 
Studies of electron interactions with communications materials. 
Final report July 1970-September 1976, 3:5564 (AD-A-040937) 
ELECTRONS/SPIN 
ae + aad theorem and electrons with spin, 3:5505 (ORO-5126- 
4 


ENERGY ANALYSIS 


ELECTROSTATIC PRECIPITATORS/FAILURES 
Electrostatic precipitator malfunctions in the electric utility 
industry. Final report, September 1975-August 1976, 3:3201 
(PB-263504) 
ELECTROSTATIC PRECIPITATORS/MAINTENANCE 
Electrostatic precipitator malfunctions in the electric utility 
industry. Final report, September 1975-August 1976, 3:3201 
(PB-263504) 
ELECTROSTATIC PRECIPITATORS/OPERATION 
Use of electrostatic precipitators on municipal incinerators in 
recent years, 3:4798 
ELECTROSTATIC PRECIPITATORS/PERFORMANCE 
Use of electrostatic precipitators on municipal incinerators in 
recent years, 3:4798 
ELECTROSTATIC PRECIPITATORS/PERFORMANCE 
TESTING 
Procedures manual for electrostatic precipitator evaluation. Final 
report November 1976-Mar 1977, 3:4796 (PB-269698) 
ELECTROSTATIC PROBES 
Theory of electrostatic probes in a flowing continuum plasma, 
3:5636 
ELMO BUMPY TORUS/ENERGY SPECTRA 
Cesium heat-pipe neutral particle spectrometer, 3:5635 (TID- 
27705 


EMBRYONIC DEVELOPMENT 
See ONTOGENESIS 
EMBRYOS/BIOLOGICAL RADIATION EFFECTS 

Animal effects (Gamma and x radiation, fission neutrons), 3:5311 

(ORO-754) 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMP 
See ELECTROMAGNETIC PULSES 
EMULSIONS/RECOVERY 

Study to determine the technical and economic feasibility of 
reclaiming chemicals used in micellar polymer and low tension 
surfactant flooding. Progress report, April 24-May 20, 1977 (By 
ultrafiltration and reverse osmosis), 3:2335 (FE-2600-1) 

Study to determine the technical and economic feasibility of 
reclaiming chemicals used in micellar polymer and low tension 
surfactant flooding. Progress report, May 20-June 17, 1977 (By 
ultrafiltration and reverse osmosis), 3:2336 (FE-2600-2) 

Study to determine the technical and economic feasibility of 
reclaiming chemicals used in micellar polymer and low tension 
surfactant flooding. Progress report, June 18-July 15, 1977 (By 
ultrafiltration and reverse osmosis), 3:2337 (FE-2600-3) 

Study to determine the technical and economic feasibility of 
reclaiming chemicals used in micellar polymer and low tension 
surfactant flooding. Progress report, July 16-August 12, 1977 
(By ultrafiltration and reverse osmosis), 3:2338 (FE-2600-4) 

ENDOR 
(Electron nuclear double resonance.) 
ENDOR/INTERFEROMETRY 

Double resonance interferometry: relaxation times for dipolar 
forbidden transitions and off-resonance effects in an AX spin 
system. Interim report, 3:5606 (AD-A-040421) 

ENEL-4 REACTOR 
Caorso: the first of the new generation of Italian nuclear power 
plants, 3:3304 
ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
POTENTIAL ENERGY 
SOLAR ENERGY 
ENERGY/GLOBAL ASPECTS 

Quarterly report of foreign and domestic developments affecting 

energy, 3:4011 (ERDA-77-3/2) 
ENERGY/INFORMATION SYSTEMS 

Establishing and marketing an energy information service. Final 

report, 3:3939 (PB-259297) 
ENERGY/RESEARCH PROGRAMS 

Inventory of energy research and development: 1973-1975. 
Volume I, Serial U. Part I, 3:3980 (PB-265125(Pt.1)) 

Inventory of energy research and development: 1973-1975. 
Volume II, Serial U. Part I, 3:3981 (PB-265126(Pt.1)) 

U.S. Navy energy R and D progress October 1976-Msarch 1977. 
Technical report, 3:3978 (AD-A-039546) 

ENERGY ACCOUNTING 
Physical units for modelling energy: monetary systems, 3:3945 
ENERGY ACCOUNTING/ENERGY MODELS 

Input-output analysis and energy intensities: a comparison of some 

methodologies, 3:3944 
ENERGY ACCOUNTING/PERSONNEL 
Energy management: the human aspects of energy conservation, 


ENERGY ANALYSIS 
Input-output analysis and energy intensities: a comparison of some 
methodologies, 3:3944 





ENERGY COMPLEXES 


ENERGY COMPLEXES 
See ENERGY PARKS 
ENERGY CONSERVATION 

A methodology for making a = uantitative assessment of passenger 
transportation alternatives. Final report (On basis of energy 
conservation, air quality, commuter costs, and land use), 3:4168 
(AD-A-040952 

Assessment of the opportunities for achieving energy efficiencies 
in transportation, 3:4172 (UCRL-13719) 

Efficient use of a. (Book chapter; in German), 3:4005 

Northwest Energy Policy Project. Institutional constraints and 
oo study module V, Report on tasks 4, 5, 6, and 7. 

al report, 3:4020 (NP- 22397) 

Quarterly re — of foreign and domestic developments affecting 
energy, 3:4011 (ERDA-77-3/2) 

Review of energy use at the U.S. ERDA Hanford facilities, 3:4003 
(TID-27717) 

The aoe! vista: policy perspectives on aa conservation 
through land use management, 3:4060 (PB ol 

ENERGY CONSERVATION/BIBLIOGRAPH 

Conservation and environment publications, 1974-1976 (180 
citations), 3:4108 (PB-266216) 

Energy conservation: trans poe (a bibliography with 
oo Report for 1964-May 1977, 3:4170 1S/PS-77/ 

Energy conservation: buildings (a biblio; er with abstracts). 
Report for 1964-May 1977, 3:4136 (NTIS/PS-77/0396) 

Fuel consumption: industrial, residential, and general studies (a 
bibliography with abstracts). Report for 1964-Jun 77, 3:4139 
(NTIS/PS-77/0551) 

ENERGY CONSERVATION/ECONOMIC IMPACT 

Energy conservation: behavioral considerations, 3:4009 

ENERGY CONSERVATION/EDUCATION 

Content analysis and interpretation of five regional hearings to 
determine current status and future needs of in-school energy 
education. Survey, 1976, 3:4109 (PB-266260) 

ENERGY CONSERVATION/ENVIRONMENTAL IMPACTS 

Environmental implications of energy conservation, 3:3963 (EPA- 
600/2-76-212) 

ENERGY CONSERVATION/FEASIBILITY STUDIES 

Illinois energy conservation feasibility report. Final report, 3:4107 
(PB-259390) 

ENERGY CONSERVATION/FINANCIAL INCENTIVES 

Energy conservation strategies. Issue report (Examination of 5 

ible public policies), 3:4001 (PB-266428) 
ENERGY CONSERVATION/GOVERNMENT POLICIES 

Energy conservation ——. Issue report (Examination of 5 
possible public policies), 3:4001 (PB-266428) 

State environmental issues series. Energy conservation: policy 
considerations for the states, 3:4002 (PB-267857) 

ENERGY CONSERVATION/INDUSTRIAL PLANTS 

Energy conservation in the long term, 3:4006 

ENERGY CONSERVATION/MANAGEMENT 

Second annual energy conservation management conference, 
3:3996 (CONF-750387-) 

ENERGY CONSERVATION/MEETINGS 

Second annual energy conservation management conference, 
3:3996 (CONF-750387-) 

ENERGY CONSERVATION/PUBLIC OPINION 
Energy conservation: behavioral considerations, 3:4009 
— management: the human aspects of energy conservation, 


ENERGY CONSERVATION/PUBLIC RELATIONS 

Public attitudes and behavior regarding energy a gaa 

detailed tabulations by U.S. population and populatio 
oy coe Waves 9 and 10. (ending October 26, 1975), 3:3998 
(PB-259 341) 

Public siete and behavior regarding energy conservation: 
detailed tabulations by U.S. population an _ 
segments. Waves 17 and 18, 3:3999 (PB-259344 

Public attitudes and behavior regarding energy conservation: 
detailed tabulations by U.S. population and population 
oso3ae) Waves 30 and 31. (ending May 23, 1975), 3:4000 (PB- 

ENERGY CONSERVATION/RECOMMENDATIONS 
wr conservation on campus. Volume I. Guidelines, 3:4162 
266211) 
seshibie a at to a sound ener, licy, 3:4024 
ENERGY CONSERVATION/REGL ULATIONS 

Energy conservation in buildings: a subject not to be swept under 
the carpet anymore, 3:4120 

State environmental issues series. Energy conservation: policy 
considerations for the states, 3:4002 (PB-267857) 

ENERGY CONSERVATION/REVIEWS 

Fighting energy losses. 9th ISH gives pointers to solutions 

concerning economical heating with conventional systems, 


3:4119 
ENERGY CONSERVATION/SOCIAL IMPACT 
Energy conservation: behavioral considerations, 3:4009 
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ENERGY CONSERVATION/TECHNOLOGY ASSESSMENT 
Economical use of energy, 3:4214 
Technological techniques for the conservation of ene ry. 
Summary of the results of a study on behalf of the Ministry for 
Research and Technology, 3:4017 
ENERGY CONSERVATION/TECHNOLOGY UTILIZATION 
Energy conservation in the development of a new a 3:4007 
ENERGY CONSERVATION AND PRODUCTIO 
Draft environmental impact statement (DEIS) i ne cumulative 
production/consum = effects of the crude oil Ree incentive 
rulemakings. (DES 77-7), 3:2409 (FEA/H-77/33 
ENERGY CONSUMPTION 
Hidden waste. Final issue report, 3:4110 (PB-266429) 
ENERGY CONSUMPTION/BIBLIOGRAPHIES 
Electric power consumption (citations from the NTIS data base). 
Report for 1971-Jun 77, 3:4137 acy ing oe 
Electric power consumption (citations from the Engi 
Index data base). Report for 1970-Jun 77, 3:4138 TIS/PS-77/ 
0547) 
ENERGY CONSUMPTION/COMPARATIVE EVALUATIONS 
Energy use in Japan and the United States, 3:4059 (BNL-23101) 
ENERGY CONSUMPTION/ECONOMIC GROWTH 
Energy - economy - prosperity (Book chapter; in German), 3:3959 
ENERGY CONSUMPTION/ENERGY MODELS 
Physical units for modelling energy: monetary systems, 3:3945 
ENERGY CONSUMPTION/ENVIRONMENTAL IMPACTS 
Environmental implications of energy conservation, 3:3963 (EPA- 
600/2-76-212) 
Regional Studies Program annual report, January 1 through 
lecember 31, 1976, 3:3965 (ORNL-TM-5838) 
ENERGY CONSUMPTION/GLOBAL ASPECTS 
Quarterly report of foreign and domestic developments affecting 
energy, 3:4011 (ERDA-77-3/2) 
ENERGY CONSUMPTION/HEAT EXCHANGERS 
Fighting energy losses. 9th ISH gives pointers to solutions 
concerning economical heating with conventional systems, 


3:4119 
ENERGY CONSUMPTION/HEAT PUMPS 
Fighting energy losses. 9th ISH gives pointers to solutions 
concerning economical heating with conventional systems, 


3:4119 
ENERGY CONSUMPTION/HEAT RECOVERY 

Fighting energy losses. 9th ISH gives pointers to solutions 
concerning economical heating with conventional systems, 
3:4119 

ENERGY CONSUMPTION/REGIONAL ANALYSIS 

Regional Studies Program annual report, January | through 

December 31, 1976, 3:3965 (ORNL-TM-5838) 
ENERGY CONSUMPTION Ss 

Fighting energy losses. 9th ISH gives pointers to solutions 
concerning economical heating with conventional systems, 
3:4119 

ENERGY CONSUMPTION/SIMULATION 

Modeling energy flow through large linear systems, 3:3943 (COO- 
2865-8) 

ENERGY CONSUMPTION/SOCIO-ECONOMIC FACTORS 

Regional Studies Program annual report, January | through 
December 31, 1976, 3:3965 (ORNL-TM-5838) 

ENERGY CONSUMPTION/TECHNOLOGY ASSESSMENT 

Technological techniques for the conservation of energy. 
Summary of the results of a study on behalf of the Ministry for 
Research and Technology, 3:4017 

ENERGY CONVERSION 
See also DIRECT ENERGY CONVERSION 
ENERGY CONVERSION/RESEARCH PROGRAMS 

Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 3: 
energy conversion, storage and transmission panel report, 
3:4065 (ERDA-76-28V 1(App.3)) 

ENERGY DEMAND/BIBLIOGRAPHIES 

Electric power consumption (citations from the NTIS data base). 
Report for 1971-Jun 77, 3:4137 (NTIS/PS-77/0546) 

Electric power consumption (citations from the Engineering 
Index data base). Report for 1970-Jun 77, 3:4138 (NTIS/PS-77/ 
0547) 

Fuel consumption: industrial, residential, and general studies (a 
bibliography with abstracts). Report for 1964-Jun 77, 3:4139 
(NTIS/PS-77/0551) 

ENERGY DEMAND/BUILDINGS 

Use of the Building Loads Analysis and System Thermodynamics 
program to perform total energy system analysis. Interim report 
(Blast), 3:3942 (AD-A-040744 

ENERGY DEMAND/DATA COMPILATION 

Energy statistics: a supplement to the summary of national 

oh Statistics. Annual report 1945-1975, 3:4012 (PB- 
ENERGY DEMAND/FORECASTING. 
Analysis of the industrial energy demand, 3:4219 
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aw and pollution mapping: a prediction technique, 3:4016 

Y DEMAND/GLOBAL ASPECTS 

"Fae energy supply: options and strategies (Book, in German), 
3:4019 


ENERGY DEMAND/MAPS 
y and pollution mapping: a prediction eee. 3:4016 
ENERGY DEMAND/SSTATISTICAL MOD 
aw and pollution mapping: a prediction : 3:4016 
ENERGY EFFICIENCY 


Efficient use of energy (Book chapter; in German), 3:4005 

Federal and state influence on transportation facilities, services, 
and fuel consumption. Final issue report, 3:4022 (PB-266427) 

ENERGY FACILITIES/ENERGY ACCOUNTING 

Review of energy use at the U.S. ERDA Hanford facilities, 3:4003 

(TID-27717 
ENERGY FACILITIES/ENERGY CONSUMPTION 

Review of energy use at the U.S. ERDA Hanford facilities, 3:4003 
(TID-27717) 

ENERGY FACILITIES/ENVIRONMENTAL EFFECTS 

Optimization model for air quality analysis in energy facility 
siting, 3:5112 (ORNL/TM-6007) 

ENERGY FACILITIES/SITE SELECTION 

Northwest Energy Policy Project. Institutional constraints and 
Opportunities study module V, Report on tasks 4, 5, 6, and 7. 
Final report, 3:4020 (NP- 22397) 

Optimization model for air a analysis in energy facility 
siting, 3:5112 (ORNL/TM 

ENERGY FACIL TTHES/SOCIAL IMPACT 

Analysis of energy projections for infrastructure development 
requirements. Final report (Highway development needs for 
energy production), 3:3953 (PB-266419) 

Infrastructure and highway support needs of regions affected by 
energy activities. Final report, 3:3952 (PB-266352) 

ENERGY FACILITIES/SOCIO-ECONOMIC FACTORS 

Boom Town Financing Study. Volume I. Financial impacts of 
energy development in Colorado: analysis and 
recommendations, 3:3949 (PB-263568) 

Boom Town Financing Study. Volume II. Estimates of public 
sector financial needs, si - western Colorado communities, 
3:3950 (PB-263569) 

ENERGY MANAGEMENT 

Review of energy use at the U.S. ERDA Hanford facilities, 3:4003 
(TID-27717) ° 

Second annual energy conservation management conference, 
3:3996 (CONF-750387-) 

ENERGY MANAGEMENT/BUILDINGS 
Use of the Building Loads Analysis and System Thermodynamics 
program to perform total energy system analysis. Interim report 
(Blast), 3:3942 (AD-A-040744) 
ENERGY MANAGEMENT/PERSONNEL 

Energy management: the human aspects of energy conservation, 

3:4008 


ENERGY MODELS 

Analysis of energy projections for infrastructure development 
requirements. Final report (Highway development needs for 
energy production), 3:3953 (PB-266419) 

Documentation of the regionalized electricity model 
(Corresponding to 9 census regions of U.S.), 3:4039 (PB-267972) 

Input-output analysis and energy intensities: a comparison of some 
methodologies, 3:3944 

Mose energy flow through large linear systems, 3:3943 (COO- 

865-8 
Physical units for modelling energy: monetary systems, 3:3945 
Simulation model of household fuel uses, 3:4061 
ENERGY PARKS/ENVIRONMENTAL EFFECTS 

Further studies of the impact of waste heat release on simulated 
global climate. Part I (Waste heat from energy parks in Atlantic 
and Pacific Oceans), 3:5154 (IIASA-RM-77-15) 

Further studies of the impact of waste heat release on simulated 
global climate. Part II (Waste heat from parks in Atlantic and 
Pacific Ocean), 3:5155 (IIASA-RM-77-34) 

ENERGY PARKS/WASTE HEAT 

Further studies of the impact of waste heat release on simulated 
global climate. Part I (Waste heat from energy parks in Atlantic 
and Pacific Oceans), 3:5154 (IIASA-RM-77-15) 

Further studies of the impact of waste heat release on simulated 
global climate. Part II (Waste heat from parks in Atlantic and 
Pacific Ocean), 3:5155 (IIASA-RM-77-34) 

ENERGY POLICY 
See also NATIONAL ENERGY PLAN 

Energy conservation strategies. Issue report (Examination of 5 
possible public policies), 3:4001 (PB-266428) 

Institutional constraints and opportunities. Study module V. 
Report on Tasks 1, 2, and 3. Final report (Policy levers 
available to state governments), 3:3946 (PB-266584) 

Northwest Energy Policy Project. Institutional constraints and 
Opportunities study module V, Report on tasks 4, 5, 6, and 7. 
Final report, 3:4020 (NP-22397) 


ENERGY SOURCES/ENVIRONMENTAL EFFECTS 


Progress on the energy front (Review of National Energy Plan), 
3:4023 

Second annual energy conservation management conference, 
3:3996 (CONF-750387-) 

ENERGY POLICY/ENVIRONMENTAL IMPACTS 

Coal, a giant in chains, 3:2305 (CONF-761064-) 

ENERGY POLICY/INTERNATIONAL COOPERATION 

Energy research and development: US technology transfer to 
advanced Western countries. Final report, 3:3984 (PB-268021) 

ENERGY POLICY/RECOMMENDATIONS 

Sensible approach to a sound energy policy, 3:4024 

ENERGY POLICY/STRUCTURAL MODELS 

Modeling energy flow through large linear systems, 3:3943 (COO- 
2865-8) 

ENERGY POLICY AND CONSERVATION ACT 

Draft environmental impact statement (DEIS) for the cumulative 
production/consumption effects of the crude oil price incentive 
rulemakings. (DES 77-7), 3:2409 (FEA/H-77/333) 

ENERGY SHORTAGES/BIBLIOGRAPHIES 

Fuel consumption: industrial, residential, and general studies (a 
bibliography with abstracts). Report for 1964-Jun 77, 3:4139 
(NTIS/PS-77/0551) 

ENERGY SHORTAGES/SOCIAL IMPACT 
Social consequences of the energy situation, 3:3961 
ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 

IMPACTS 

Eisenbud: energy versus the environment, 3:3969 

Energy and environmental resources, 3:3971 (EPA-600/2-76-212) 

Regional Studies Program annual report, January 1 through 
December 31, 1976, 3:3965 (ORNL-TM-5838) 

ENERGY SOURCE DEVELOPMENT/GOVERNMENT 

POLICIES 

Appropriate technology in the United States: an exploratory 
study, 3:3941 

ENERGY SOURCE DEVELOPMENT/REGIONAL ANALYSIS 

Regional Studies Program annual report, January 1 through 
December 31, 1976, 3:3965 (ORNL-TM-5838) 

ENERGY SOURCE DEVELOPMENT/SOCIAL IMPACT 

Analysis of energy projections for infrastructure development 
requirements. Final report (Highway development needs for 
energy production), 3:3953 (PB-266419) 

Infrastructure and highway support needs of regions affected by 
energy activities. Final report, 3:3952 (PB-266352) 

ENERGY SOURCE DEVELOPMENT/SOCIO-ECONOMIC 

FACTORS 

Boom Town Financing Study. Volume I. Financial impacts of 
energy development in Colorado: analysis and 
recommendations, 3:3949 (PB-263568) 

Boom Town Financing Study. Volume II. Estimates of public 
sector financial needs, six western Colorado communities, 
3:3950 (PB-263569) 

Energy and environmental resources, 3:3971 (EPA-600/2-76-212) 

Regional Studies Program annual report, January 1 through 
December 31, 1976, 3:3965 (ORNL-TM-5838) 

The North Platte River Basin economic simulation model. A 
technical report. Completion report, 3:3951 (PB-263828) 

ENERGY SOURCE DEVELOPMENT/TECHNOLOGY 

UTILIZATION 

Appropriate technology in the United States: an exploratory 
study, 3:3941 

ENERGY SOURCES 

See also FOSSIL FUELS 
NUCLEAR FUELS 
TIDAL POWER 
WASTE HEAT 
WAVE POWER 
WIND POWER 
Water for energy: Western United States, 3:5220 

ENERGY SOURCES/BIBLIOGRAPHIES 

State-of-the-art reviews and bibliographies on energy (a 
bibliography with abstracts). Report for 1964-May 77, 3:3972 
(NTIS/PS-77/0520) 

ENERGY SOURCES/DATA COMPILATION 

Energy statistics: a supplement to the summary of national 
transportation statistics. Annual report 1945-1975, 3:4012 (PB- 
269301) 

ENERGY SOURCES/ENVIRONMENTAL EFFECTS 

Analysis of natural systems. Quantitative ecology of impact 
evaluation, 3:5164 (BNWL-2100(Pt.2)) 

Desirability of the health physics society assuming responsibilities 
in nonnuclear and nonradiation fields, 3:5101 (CONF-770720-4) 

Pacific Northwest Laboratory annual report for 1976 to the 
ERDA Assistant Administrator for Environment and Safety. 
Part 2. Ecological sciences, 3:5159 (BNWL-2100(Pt.2)) 

Who's Who III in the Interagency Energy/Environment R and D 
Program, 3:3964 (EPA-600/9-77-011) 





ENERGY SOURCES/ENVIRONMENTAL IMPACTS 


ENERGY SOURCES/ENVIRONMENTAL IMPACTS 
Assessment of the potential environmental impacts of utilities’ 
resource plans. Volume III (California South Coast area 
regional analysis), 3:5224 (NP-22128) 
ENERGY SOURCES/FORECASTING 
Energy resources to meet any need: a review of contemporary 
resource analysis, 3:4013 
Future energy sources, 3:4062 
ENERGY SOURCES/REGULATIONS 
— eal 1974-1975. Annual report No. 1, 3:2417 (PB- 
57 
ENERGY SOURCES/RESEARCH PROGRAMS 
Inventory of energy research and development: 1973-1975. 
Volume I, Serial U. Part I, 3:3980 (PB-265125(Pt.1)) 
Inventory of energy research and development: 1973-1975. 
Volume II, Serial U. Part I, 3:3981 (PB-265126(Pt.1)) 
ENERGY SOURCES/SAFETY 
Risk management guide, 3:5372 (ERDA-76-45/11) 
ENERGY STORAG 
See also COMPRESSED AIR ENERGY STORAGE 
FLYWHEEL ENERGY STORAGE 
HYDROGEN STORAGE 
MAGNETIC ENERGY STORAGE 
OFF-PEAK ENERGY STORAGE 
PUMPED STORAGE 
ENERGY STORAGE/ENERGY TRANSFER 
Review of fusion reactor ohmic heating switching development 
ao ence 3:5701 (EPRI-ER-376-SR) 
ENERGY STORAGE/PHOTOGALVANIC CELLS 
Photoelectrochemical energy conversion and storage. The 
lycrystalline CdSe cell with different storage modes, 3:2887 
ENERGY STORAGE/PLANNING 
Energy storage and methods of energy transport, 3:3992 
ENERGY STORAGE/RESEARCH PROGRAMS 
Energy storage activities at ERDA, 3:3069 
ENERGY STORAGE SYSTEMS/PERFORMANCE TESTING 
Engineering tests for energy storage cars at the Transportation 
est Center. Volume 1. Program description and test summary. 
Final report May 1974-January 1975, 3:4287 (PB-269400) 
Engineering tests for energy storage cars at the Transportation 
est Center. Volume II. Performance power consumption and 
radio frequency interference tests. Final report May 1974- 
January 1975, 3:4288 (PB-269401) 
Engineering tests for energy storage cars at the Transportation 
est Center. Volume III. Noise tests. Final report May 1974- 
January 1975, 3:4286 (PB-269 402) 
Engineering tests for energy storage cars at the Transportation 
est Center. Volume IV. Ride roughness tests. Final report 
May 1974-January 1975, 3:4289 (PB-269403) 
ENERGY SUPPLIES/BIBLIOGRAPHI 
Fuel consumption: industrial, residential, and general studies (a 
bibliography with abstracts). Report for 1964-Jun 77, 3:4139 
(NTIS/PS-77/0551) 
ENERGY SUPPLIES/ENERGY CONSUMPTION 
World energy needs and their impact on nuclear reactor 
development, 3:3486 (ANL-77-XX-62) 
ENERGY SUPPLIES/ENERGY DEMAND 
World energy needs and their impact on nuclear reactor 
development, 3:3486 (ANL-77-XX-62) 
ENERGY SUPPLIES/FORECASTING 
Energy resources to meet any need: a review of contemporary 
resource analysis, 3:4013 
How safe are which energy sources. On the utilization of old and 
the development of new energy sources, 3:4018 
ENERGY SUPPLIES/GLOBAL ASPECTS 
— 7 supply: options and strategies (Book, in German), 
:401 


Quarterly report of foreign and domestic developments affecting 
energy, 3:4011 (ERDA-77-3/2) 
ENERGY SUPPLIES/GOVERNMENT POLICIES 
Institutional constraints and opportunities. Study module V. 
Report on Tasks 1, 2, and 3. Final report (Policy levers 
available to state governments), 3:3946 (PB-266584) 
ENERGY SUPPLIES/PLANNING 
Energy and area planning. Environment-orientated energy supply 
cave as a part of the training of area planners in Dortmund, 


— aed supply: options and strategies (Book, in German), 
:401 


ENERGY SUPPLIES/REGIONAL ANALYSIS 
Energy and area planning. Environment-orientated energy supply 
ees as a part of the training of area planners in Dortmund, 
:4014 


ENERGY SUPPLIES/SYSTEMS ANALYSIS 
Institutional constraints and opportunities. Study module V. 
Report on Tasks 1, 2, and 3. Final report (Policy levers 
available to state governments), 3:3946 (PB-266584) 
ENERGY TRANSPORT 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
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ENERGY TRANSPORT/DATA COMPILATION 
Energy statistics: a supplement to the summary of national 
ef iamana statistics. Annual report 1945-1975, 3:4012 (PB- 
269301 
ENERGY TRANSPORT/PLANNING 
Energy storage and methods of energy transport, 3:3992 
ENG RING 
See also NUCLEAR ENGINEERING 
ENGINEERING/COST 
Computer assisted cost estimating at Los Alamos Scientific 
Laboratory, 3:4661 (LA-UR-77-2070) 
NGLAND 


See UNITED KINGDOM 
ENHANCED RECOVERY/ECONOMICS 
Costs of supply: oil enhanced-recovery schemes in Alberta, 3:2349 
ENHANCED RECOVER Y/RESEARCH PROGRAMS 
Update on the LLL gas stimulation program, 3:2479 (UCRL- 


79587) 
ENHANCED RECOVERY/TECHNOLOGY ASSESSMENT 
— to extracting potentially recoverable hydrocarbons, 
:2480 
ENRICHED URANIUM/DEMAND FACTORS 
Assessment of domestic and foreign separative work supply and 
demand, 3:3991 
U.S. uranium supply and demand overview, 3:2592 
ENRICHED URANIUM/ECONOMICS 
Nuclear fuel cycle. Pt. 3. Uranium enrichment, 3:2548 
ENRICHED URANIUM/GOVERNMENT POLICIES 
Private enterprise in uranium enrichment: the saga of UEA 
‘ineaieen Mietidhenant Associates), 3:3989 
ENRICHED URANIUM/PRODUCTION 
— developments in enrichment (Industrial participants), 
:2550 
Enrichment supply and technology outside the United States, 
3:2552 
Expansion of government capacity (CIP, CUP, Add-on), 3:2557 
Uranium enrichment: institutional considerations, 3:2551 
ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENSTATITE 
See MAGNESIUM SILICATES 
ENTOMOLOGY 
See INSECTS 
ENVIRONMENT/BIOLOGICAL EFFECTS 
Ecosystem stability and the distribution of community matrix 
eigenvalues, 3:5166 (LBL-6361) 
ENVIRONMENT/DATA ACQUISITION SYSTEMS 
Extensions to the Joshua GDMS to support environmental science 
and analysis data handling requirements, 3:5761 (DP-MS-77-84) 
ENVIRONMENT/DATA PR ING 
Data processing guide for the Environmental Sciences Division, 
3:5763 (ORNL/TM-5966) 
ENVIRONMENT/MONITORING 
Capabilities of the Environmental Monitoring and Support 
Laboratory-Las Vegas. Report for 1970-1976, 3:5184 (PB- 
1 


26665 
ENVIRONMENT/RADIATION MONITORING 
Publications and reports, Environmental Monitoring and Support 
Laboratory, 1955-1969, 3:5149 (PB-263905) 
Publications and reports, Environmental Monitoring and Support 
Laboratory, 1970-1976, 3:5213 (PB-263906) 
ENVIRONMENT/RADIOACTIVITY 
Alpha scintillation radon counting (Methods for measuring 
radioactivity around uranium mines), 3:5145 (CONF-770581-1) 
ENVIRONMENT/RESEARCH PROGRAMS 
Who's Who III in the Interagency Energy/Environment R and D 
Program, 3:3964 (EPA-600/9-77-011) 
ENVIRONMENTAL EFFECTS/DATA ACQUISITION 
Analysis of natural systems. Quantitative ecology of impact 
evaluation, 3:5164 (BNWL-2100(Pt.2)) 
ENVIRONMENTAL EFFECTS/FORECASTING 
Burdening capacity of ecosystems, 3:5160 (AED-Conf-77-002-010) 
ENVIRONMENTAL EFFECTS/STATISTICAL MECHANICS 
Analysis of natural systems. Quantitative ecology of impact 
evaluation, 3:5164 (BNWL-2100(Pt.2)) 
ENVIRONMENTAL EXPOSURE PATHWAY/ 
MATHEMATICAL MODELS 
General fundamentals of calculation for determining the radiation 
exposure due to radioactive discharge into surface waters. I. 
Flowing waters, 3:3651 
ENVIRONMENTAL IMPACTS 
Safety requirements to be met by nuclear power plants. Pt. 11. 
Ensuring environmental protection during operation (German 
Federal Republic), 3:3851 
ENZYME INHIBITORS/COMPARATIVE EVALUATIONS 
Physical comparison of canine and human alpha-antitrypsin, 
3:5234 (LF-56) 
ENZYMES 
See also ISOENZYMES 
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LIGASES 
LIPASES 
LUCIFERASE 
PEROXIDASES 
PHOSPHOTRANSFERASES 
POLYMERASES 
ENZYMES/BIOCHEMICAL REACTION KINETICS 
Evidence for a coordination position available to solute molecules 
on one of the metals at the active center of reduced bovine 
superoxide dismutase, 3:5246 
ENZYMES/BIOLOGICAL RADIATION EFFECTS 
Regulations of enzymes in animals: effects of developmental 
processes, cancer and radiation. Progress report XI, 1 May 
1976-30 April 1977, 3:5289 (COO-3085-58) 
EPCA 
See ENERGY POLICY AND CONSERVATION ACT 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EPITHELIUM/BIOCHEMICAL REACTION KINETICS 
In vivo metabolism of pulmonary alveolar epithelial type II 
pneumonocytes and macrophages from Syrian hamsters 
(Phospholipids in surface-active lung surfactant), 3:5231 (LF-56) 
EPOXIDES/ENVIRONMENTAL TRANSPORT 
Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB-267121) 
EPOXIDES/HEAT TREATMENTS 
Cure analysis of an adhesive primer (BR-125, a modified nitrile 
epoxy), 3:4482 (BDX-613-1656(Rev.)) 
EPOXIDES/THERMAL CONDUCTIVITY 
Low temperature thermal conductivity of some composite 
materials, 3:4502 
EPOXIDES/YIELD STRENGTH 
Experimental verification of an accelerated test for predicting the 
lifetime of organic fiber composites, 3:4481 
EPOXY COMPOUNDS 
See EPOXIDES 
EPSTEIN-BARR VIRUS 
See ONCOGENIC VIRUSES 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUIPMENT 
See also DRILLING EQUIPMENT 
EARTHMOVING EQUIPMENT 
MILITARY EQUIPMENT 
PARTICLE SIZE CLASSIFIERS 
EQUIPMENT/CLEANING 
Energy saving vapor degreasing apparatus (Patent), 3:4670 
ERBIUM/CHEMICAL PREPARATION 
New method for the preparation of rare earth metals, 3:4323 
ERBIUM/EMISSION SPECTRA 
Rydberg series in the lanthanides and actinides observed by 
stepwise laser excitation, 3:5465 (UCRL-79521) 
ERBIUM/PHOTOIONIZATION 
Rydberg series in the lanthanides and actinides observed by 
stepwise laser excitation, 3:5465 (UCRL-79521) 
ERBIUM 171/SCINTISCANNING 
Use of rare-earth radionuclides and other bone-seekers in the 
evaluation of bone lesions in patients with multiple myeloma or 
solitary plasmacytoma (®’Ga, /sup 99m/Tc, '”'Er, "Dy, 
167Tm), 3:5271 
ERBIUM ALLOYS/MAGNETIC PROPERTIES 
Magnetic ion-lattice interaction in RZn compounds, 3:4397 
ERBIUM CHLORIDES/CRYSTAL STRUCTURE 
Structure of the MsX1s phase, YbsErChis, 3:4492 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ESCHERICHIA COLI/BIOCHEMICAL REACTION KINETICS 
Kinetic and photochemical studies and alteration of ultraviolet 
sensitivity of Escherichia coli thymidine kinase of halogenated 
allosteric regulators and substrate analogues, 3:5298 
ESCHERICHIA COLI/BIOLOGICAL RADIATION EFFECTS 
Basic aspects of radiation action on microorganisms. Progress 
report, April 1, 1976-June 30, 1977 (Escherichia coli, 
Pseudomonas, lambda phage, gamma and uv radiation), 3:5296 
(COO-2362-26) 
Continuous-flow system for large-scale ultraviolet irradiation of 
bacterial cells (Escherichia coli), 3:5299 
Kinetic and photochemical studies and alteration of ultraviolet 
sensitivity of Escherichia coli thymidine kinase of halogenated 
allosteric regulators and substrate analogues, 3:5298 
Radiation biophysical study of biological molecules. Progress 
report, July 1, 1976-August 31, 1977 (X and uv radiation, 
lambda phage, Escherichia coli), 3:5297 (ORO-3631-7) 
ESCHERICHIA COLI/GENE RECOMBINATION 
Circular dimers of A DNA in infected, nonlysogenic Escherichia 
coli, 3:5254 


ETHYLENE/OXIDATION 


ESCHERICHIA COLI/MUTATIONS 
Mutation frequency decline and the Clarke-Hill effect for uv- 
induced streptomycin-resistant mutations in an incision- 
defective E. coli strain, 3:5301 
Radiation biophysical study of biological molecules. Progress 
report, July 1, 1976-August 31, 1977 (X and uv radiation, 
lambda phage, Escherichia coli), 3:5297 (ORO-3631-7) 
ESTERS 
(Includes esters of organic and inorganic acids.) 
See also LACTONES 
NITROCELLULOSE 
PHOSPHOLIPIDS 
PHOSPHONIC ACID ESTERS 
PHOSPHORIC ACID ESTERS 
ESTERS/ENVIRONMENTAL TRANSPORT 
Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB-267121) 
ESTUARIES/WATER POLLUTION 
Environmental pollution: sanitary engineering and industrial 
waste. Report bibliography January 1963-March 1977, 3:5192 
(AD-A-041950) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA MESONS/DECAY 
Baryon exchange reactions in 7-p scattering at 4 GeV/c 
(Differential cross sections), 3:5499 (LBL-6149) 
ETA-549 
See ETA MESONS 
ETCHING/EQUIPMENT 
Chamber for gas etching, ion etching, or sputtering (Patent), 
3:4674 
ETHANAL 
See ACETALDEHYDE 
ETHANE/ABSORPTION SPECTRA 
Absorption cross sections at high energies. Scattered light 
corrections and results for ethane from 22 to 58 eV, 3:5456 
(ANL-76-88(Pt.1)) 
ETHANE/COMBUSTION KINETICS 
Mechanism of “‘prompt’’ NO formation in hydrocarbon flames, 
3:2775 
ETHANE/FLAMES 
Characteristics of laminar gas jet diffusion flames under the 
influence of elevated gravity, 3:2759 
Limiting equivalence ratio, dissociation, and self-inhibition in 
premixed, quenched, fuel-rich hydrocarbon/air flames, 3:2778 
ETHANE/OXIDATION 
Chemical reactions on solid surfaces using molecular beam 
techniques. Final report 1 Jan 72-31 Mar 77, 3:4548 (AD-A- 
040579) 
1,2-ETHANEDIOL 
See GLYCOLS 
ETHANOL/BIOSYNTHESIS 
Systems study of fuels from sugarcane, sweet sorghum, sugar 
beets, and corn. Volume V. Comprehensive evaluation of corn. 
Task 77, final report, 3:2874 (BMI-1957A(Vol.5)) 
ETHANOL/FLAME PROPAGATION 
Flame propagation through mixtures with concentration gradient, 
3:2789 
ETHANOL/INFRARED SPECTRA 
Quality engineering and control semiannual progress report 
November and December 1976 and January-April 1977, 3:4515 
(RFP-2644) 
ETHANOL/THERMAL CONDUCTIVITY 
Comparative study of associated species in vapors of alcohols and 
water by measurement of thermal conductivity (Association as 
dimers or tetramers; 2,2,2-trifluoroethanol), 3:4551 (CONF- 
770537-1) 
ETHERS/ENVIRONMENTAL TRANSPORT 
Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB-267121) 
ETHINE 
See ACETYLENE 
ETHYLALDEHYDE 
See ACETALDEHYDE 
ETHYLENE/CHEMICAL REACTIONS 
Primary products in the reactions of oxygen atoms with simple 
and substituted hydrocarbons, 3:4628 
Reaction of atomic hydrogen with chemisorbed species: C2H, on 
W, 3:2704 
ETHYLENE/COMBUSTION KINETICS 
“Prompt NO” measurements at high pressure, 3:2771 
a of prompt” NO formation in hydrocarbon flames, 
3: 
ETHYLENE/FLAMES 
Limiting equivalence ratio, dissociation, and self-inhibition in 
premixed, quenched, fuel-rich hydrocarbon/air flames, 3:2778 
ETHYLENE/OXIDATION 
~~, of high temperature treated supported metal oxide catalyst, 
4311 





ETHYLENE/PRODUCTION 


we of some primary and secondary chemi-ionization reactions 
drocarbon oxidations, 3:4632 
ETHYLENE/PRODUCTION 
Technical and economic problems in the production of ethylene at 
megaton plants, 3:2372 
ETHYLENE/PYROLYSIS 
Production of hydrogen atoms during the thermal dissociation of 
ethylene between 1700 and 2200°K, 3:4637 
GLYCOL 


See GLYCOLS 
ETHYLENE POLYMERS 
See POLYETHYLENES 


See ACETYLENE 
EUROCHEMIC 
Bituminization of radioactive waste sclutions at Eurochemic 
(Medium level), 3:2637 
EUROCHEMIC/RADIOACTIVE WASTE FACILITIES 
Commissioning and start-up tests of Eurochemic’s waste 
bituminization facility, 3:2638 
EUROCHEMIC/RADIOACTIVE WASTE STORAGE 
— for solid medium level waste at Eurochemic, 


EUROPE 
See also AUSTRIA 
BULGARIA 
CZECHOSLOVAKIA 
FRANCE 
GERMAN FEDERAL REPUBLIC 
HUNGARY 
ICELAND 
IRELAND 
ITALY 
POLAND 
SPAIN 
SWITZERLAND 
UNITED KINGDOM 
USSR 
YUGOSLAVIA 
EUROPE/ENERGY SUPPLIES 
Energy economy of Western Europe and North Sea oil and 
natural gas, 3:4010 (AED-Conf-75-771-001) 
EUROPE/LOAD MANAGEMENT 
Electric utility load management: rational use of energy program 
pilot study, 3:4036 (NATO/CCMS-56) 
EUROPE/NUCLEAR POWER 
Nuclear energy: is there another choice, 3:3241 
EUROPE/NUCLEAR POWER PLANTS 
New nuclear power plants in Europe 1977. II. Report on 
—- schedules and projects in 24 European countries, 


New nuclear power plants in Europe 1977. III. Report on 
construction schedules and projects in 24 European countries, 
:3239 


EUROPE/URANIUM DEPOSITS 
Hydrothermal uranium deposits, 3:2527 
EUROPEAN COMMUNITIES 
See also COMMON MARKET 
EUROPEAN COMMUNITIES/NUCLEAR POWER PLANTS 
Reactor safety practices and criteria in Europe: status and 
techniques, 3:3890 
EUROPI MISSION SPECTRA 
Rydberg series in the lanthanides and actinides observed by 
stepwise laser excitation, 3:5465 (UCRL-79521) 
EUROPIUM/MAGNETORESISTANCE 
Low temperature magnetoresistivity of Europium, 3:4399 
EUROPIUM/PHOTOIONIZATION 
Rydberg series in the lanthanides and actinides observed by 
stepwise laser excitation, 3:5465 (UCRL-79521) 
EUROPIUM/SORPTION 
Seabed disposal program: sorption and other geochemical and 
sedimentological studies of mid-plate, mid-gyre deep-sea 
sediments, 3:5383 (COO-2689-7) 
EUROPIUM ALLOYS/CRYSTAL STRUCTURE 
Search for valence transitions in MgEu alloys, 3:4341 
EUROPIUM ALLOYS/PHASE TRANSFORMATIONS 
Search for valence transitions in MgEu alloys, 3:4341 
EUROPIUM IONS/ENERGY TRANSFER 
Interpretation of the ry of energy transfer from Bi* to 
Eu* in oxide glasses, 3:440 
EUROPIUM ION VELUORESCENCE SPECTROSCOPY 
Investigations of coordination in rare-earth-doped glasses by 
—_ of laser- — fluorescence line-narrowing 
troscopy 
EUR PIUM OXIDES/COATINGS 
aman situ deposition of metal coatings, 3:4453 
/ LATENT HEAT STORAGE 
"ia — -boiler tank: boiler design, materials compatibility 
tests, 
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Heat-of-fusion systems for solar energy storage, 3:3060 
EUTECTICS/SOLIDIFICATION 
Investigation of the growth of directionally solidified eutectics 
with potential as electron emitters. Final report, 1 April 1975-3 
Se ier 1976, 3:2922 (N-77-19317) 
EV. RATORS/TABLES 
Arrangement for hydrodynamic cleaning of tube bundles in 
evaporators, heat exchangers or similar devices (Patent), 3:4678 
EXCITATION FUNCTIONS/SPALLATION 


Fragmentation of gold by pions and protons, 3:5550 
EX IONS/THERMAL STRESSES 


Cladding failure in TREAT overpower experiments: a 
mechanistic ge oS and its implications for LMFBR 
safety analysis, 3:3742 (CONF-761001-P4) 

Results of recent TOP and LOF experiments in TREAT 
(LMFBR), 3:3739 (CONF-761001-P4) 

EXHAUST GASES/AERIAL MONITORING 

Assessment of atmospheric condensation nuclei associated with jet 
aircraft traffic. Annual report, May 1976-April 1977, 3:5098 
(AD-A-036504) 

EXHAUST GASES/COMBUSTION PRODUCTS 

Polynuclear aromatic content of heavy duty diesel engine exhaust 

gases. Second year report, 3:4312 (PB-267774) 
EXHAUST GASES/DESULFURIZATION 

Chiraneys do not control air pollution, 3:2163 

— release of sulfur compounds in automotive catalysts, 
3:4 


Sulfur storage on automotive catalysts, 3:4308 
EXHAUST GASES/ENVIRONMENTAL EFFECTS 
Aircraft emissions: potential effects on ozone and climate: a 
review and p pawl report. Final report, 3:5099 (AD-A-040638) 
EXHAUST GAS UTION CO OL 
Hydrogen enrichment for low emission jet combustion, 3:2445 
EXHAUST GASES/STACK DISPOSAL 
Chimneys do not control air pollution, 3:2163 
EXHAUST GASES/SULFATES 
Sulfate formation: catalyst and gas-phase composition effects in 
op and comparison of three-way with oxidation catalysts, 
4 
EXOELECTRON DOSEMETERS/SENSITIVITY 
Current situation for exoelectron dosimeters of BeO ceramic in 
neutron dosimetry, 3:5027 (CONF-770726-1) 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPLORER SATELLITES/PHYSICAL RADIATION EFFECTS 
Prediction and measurement results of radiation damage to CMOS 
devices on board spacecraft, 3:5048 (N-77-19162) 
EXTRACTION APP TUSES 
See also EXTRACTION COLUMNS 
EXTRACTION APPARATUSES/DESIGN 
Liquid-liquid extraction apparatus (Patent; for extracting 
mercaptans from hydrocarbon over wide range of flow rates), 


3:2354 
EXTRACTION COLUMNS/PERFORMANCE 
Performance of turbulent bed contactors, 3:2399 (CONF-7604124- 
P2 


) 
EXTRACTION COLUMNS/PERFORMANCE TESTING 
Light Water Reactor fuel reprocessing program. Quarterly 
progress report for the period rer 8 June 30, 1977 (Contactor 
improvement; solvent witration), 3:2578 (GA-A-14511) 
EXXON LIQUEFACTION PROCESS/FLOWSHEETS 
Computer-aided industrial process design. Third quarterly 
rogress report, December 1, 1976-February 28, 1977 (5 refs), 
:2085 (FE-2295-T-2) 
EXXON LIQUEFACTION PROCESS/SIMULATION 
Computer-aided industrial process design. Third quarterly 
ove report, December 1, 1976-February 28, 1977 (5 refs), 
:2085 (FE-2295-T-2) 
/PROTECTIVE CLOTHING 
"ae thermal and flashblindness protection for air crews, 
3:5374 (SAND-77-0701(Vol.3)(No. 1)) 


F-1260 RESONANCES/DECAY 
Baryon exchange reactions in 7-p scattering at 4 GeV/c 
(Differential cross sections), 3:5499 (LBL-6149) 
FAILED ELEMENT MONITORS 
Device for locating defective fuel (Patent), 3:3610 
FALLOUT DEPOSITS/RADIATION MONITORING 
Separation, identification and characterization of radioactive 
particles in topsoil, 3:5181 
FALLOUT DEPOSITS/RADIONUCLIDE MIGRATION 
Land use (Terrestrial animal and plant ecosystems and Arid Land 
Ecology Reserve administration), 3:5162 (BNWL-2100(Pt.2)) 
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FALLOUT SHELTERS 
Soviet civil defense shelter program. Final report, 3:4680 (AD-A- 
039526) 
FANS 
See BLOWERS 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS/DATA 
Review of neutron data: 10 to 40 MeV, 3:5590 (UCRL-79453) 
FAST NEUTRONS/INELASTIC SCATTERING 
Optical model analysis of nonelastic interaction of 14.2 MeV 
neutrons, 3:5592 
FAST NEUTRONS/SCATTERING 
Geometric factors in radiation physics measurements, 3:5573 
FAST REACTORS 
See also FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
PURNIMA REACTOR 
YAYOI REACTOR 
ZPPR REACTOR 
FAST REACTORS/CRITICALITY 
Universal empirical relation for the variation of ksub(eff) with 
core dimensions of bare and reflected small fast systems, 3:3547 
FAST REACTORS/FUEL ELEMENTS 
Models of fission gas behaviour in fast reactor fuels under steady 
state and transient conditions, 3:3616 
FAST REACTORS/REACTOR KINETICS 
Stochastic method of calculations for fast systems, 3:3545 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FBR TYPE REACTORS/FUEL ELEMENTS 
Fabrication and properties of particle fuel, 3:2569 
FBR TYPE REACTORS/FUEL RODS 
Irradiation devices for the study of creep and swelling in ceramic 
fuels, 3:3440 
FBR TYPE REACTORS/PLANNING 
Plutonium ban. Can we do without reprocessing and breeders, 


3:3842 
FBR TYPE REACTORS/REACTOR KINETICS 
KEDAK Program Compendium. Part IIT. KEDAK data 
retrieval, 3:3404 (EURFNR-1442) 
FDR REACTOR 
See OTTO HAHN REACTOR 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEED MATERIALS PLANTS/RADIOACTIVE WASTE 
PROCESSING 
Liquid wastes from mining and milling of uranium ores: a 
laboratory study of treatment methods, 3:2611 (AAEC/E-394) 
FERMILAB ACCELERATOR/BEAM INJECTION 
Injection methods in the Fermilab booster, 3:4956 
FERMILAB ACCELERATOR/BEAM PRODUCTION 
Attainment of 500-GeV beam in the Fermilab Synchrotron, 3:4827 
FERMILAB ACCELERATOR/COLLIDING BEAMS 
Beam-beam effect simulation for a modest colliding-beam 
experiment at Fermilab, 3:4876 
FERMILAB ACCELERATOR/CONTROL SYSTEMS 
Electronics for damping transverse instabilities for the Fermilab 
booster synchrotron, 3:4941 
FERMILAB ACCELERATOR/ELECTRON COOLING 
— space cooling and anti pp colliding beams of Fermilab, 
:4875 


FERMILAB ACCELERATOR/RF SYSTEMS 
Suppression of transverse instabilities by fast feedback in the 
ermilab Booster, 3:4915 
FERMILAB ACCELERATOR/SUPERCONDUCTING 
MAGNETS 


Design of superconducting high energy beam line dipole- 
magnetostatics, 3:4893 
Status of the Fermilab Energy Doubler/Saver project, 3:4890 
Superconducting coil manufacturing method for low current dc 
beam line magnets, 3:4892 
FERMIONS 
See also BARYONS 
LEPTONS 
FERMIONS/MASS 
Improved lower limits on neutral fermion masses, 3:5502 (COO- 
2220-109) 
FERMI-THOMAS MODEL 
See THOMAS-FERMI MODEL 


FISHES/BIOLOGICAL RADIATION EFFECTS 


FERRATES 
See IRON OXIDES 
FERROCYANIDES/BIOCHEMICAL REACTION KINETICS 
Oxidation of heme by O2 and O2~ and ferrocyanide. Progress 
report, September 1, 1976-July 1, 1977, 3:5228 (COO-3221-47) 
FERTILE MATERIALS 
(Materials containing nuclides capable of being transformed into 
fissile nuclides by neutron capture.) 
FERTILE MATERIALS/NUCLEAR REACTION ANALYSIS 
Non-destructive assay of fissile and fertile material with an 
electron linear accelerator, 3:2696 
FERTILIZERS/SYNTHESIS 
Economic feasibility of a process for removal of SO? from stack 
gases of coal-fired power plants and for production of a 
fertilizer material, 3:2157 (PB-259168) 
FESSENHEIM-1 REACTOR/ELECTRIC GENERATORS 
Reliability of stand-by diesel generator sets in nuclear plants, 
:3330 


FFTF REACTOR/FUEL ELEMENT FAILURE 
Fuel rod mechanics and failure analysis. Nineteenth quarterly 
report, February-April 1977, 3:3784 (GEFR-13923-19) 
FFTF REACTOR/FUEL PINS 
O/M stability in mixed oxide fuel pins, 3:3662 (HEDL-TME-77- 
55) 


Summary and evaluation of R-series loss-of-flow safety tests in 

TREAT, 3:3740 (CONF-761001-P4) 
FFTF REACTOR/LOSS OF FLOW 
Summary and evaluation of R-series loss-of-flow safety tests in 
TREAT, 3:3740 (CONF-761001-P4) 
FFTF REACTOR/REACTOR CORE DISRUPTION 
Physical aspects of shock-structure interactions, 3:3824 (RRC-10) 
FFTF REACTOR/SEALS 

Sodium technology and cover gas seal development programs. 
Quarterly technical progress report, January-March 1977, 
3:3391 (AI-ERDA-13195) 

FFTF REACTOR/SECONDARY COOLANT CIRCUITS 

FSAR amendment 6: conversion from mobiltherm to water- 

glycol, 3:3661 (HEDL-TI-75002-6) 
FIBERS/CHEMICAL COMPOSITION 

Chemical characterization of a high-performance organic fibre, 

3:4503 
FIBERS/FABRICATION 

Low cost fiber optic cable assemblies for local distribution 

systems. Final report 1 May 75-1 Oct 76, 3:4476 (AD-A-040717) 
FIBROSIS/RADIOINDUCTION 

Pulmonary collagen metabolism in irradiated hamsters and those 
treated with corticosteroids, 3:5329 (LF-56) 

Pulmonary collagen metabolism in irradiated hamsters and those 
treated with beta-aminoproprionitrile (BAPN) and others 
undergoing repeated bronchopulmonary saline lavage, 3:5330 
(LF-56) 

Pulmonary injury mechanisms revealed by cytologic analyses of 
bronchopulmonary lavage, 3:5331 (LF-56) 

FINITE ELEMENT METHOD/ERRORS 
Optimal L/sup infinity/ estimates for the finite element method on 
irregular meshes, 3:5757 
FIRES/FLAME PROPAGATION 
Mechanisms of fire spread, 3:4654 
FIRES/SMOKES 

Reverse stratified flow in duct fires: a two-dimensional approach, 

3:4656 
FIRST WALL/HEAT TRANSFER 

Heat transfer models for fusion blanket first walls, 3:5717 (BNL- 
22826) 

FIRST WALL/MAINTENANCE 

Developing maintainability in controlled thermonuclear reactors. 
Progress report, April 1, 1977-May 31, 1977, 3:5731 (COO-4184- 
2 


) 
FISCHER-TROPSCH SYNTHESIS 
Petrochemical feedstocks from coal, 3:2107 
FISH CULTURE 
See AQUACULTURE 
FISH PRODUCTS 
See SEAFOOD 
FISHES 
See also SALMON 
FISHES/AQUACULTURE 
Cage culture of channel catfish in a heated effluent from a power 
plant, Thomas Hill Reservoir. Doctoral thesis, 3:3197 (PB- 
266327) 
FISHES/BEHAVIOR 
Effects of water quality alterations on fish behavior (Effects of 
nuclear and fossil-fuel power plants on water quality and 
ecology of Columbia and Snake Rivers), 3:5194 (BNWL- 
2100(Pt.2)) 
FISHES/BIOLOGICAL RADIATION EFFECTS 
Nuclear fusion (Effects of chronic tritium uptake on rainbow trout 
and crabs), 3:5339 (BNWL-2100(Pt.2)) 





FISHES/BIOLOGICAL STRESS 


FISHES/BIOLOGICAL STRESS 
Effects of thermal discharges on aquatic biota. Combined effects 
of waste heat and environmental factors acting in concert, 
3:5214 (BNWL-2100(Pt.2)) 
FISHES/COASTAL WATERS 
Power plant heat and chemical effluent effects on selected marine 
and estuarine communities, 3:5215 (BNWL-2100(Pt.2)) 
FISHES/CONTAMINATION 
Accumulation and release of petroleum-derived aromatic 
hydrocarbons A four species of marine animals, 3:5365 
FISHES/DISEAS 
Occurrence of in: rot in mullet (Mugil cephalus) associated with 
crude oil contamination of an estuarine pond-ecosystem, 3:5361 
FISHES/ENVIRONMENTAL EFFECTS 
Solar hydroelectric generation (Environmental effects of pum 
storage hydroelectric power plants), 3:5185 (BNWL.2100(Pt. 2)) 
FISHES/GAS BUBBLE DISEASE 
Solar hydroelectric generation (Environmental effects of pumped 
storage hydroelectric power plants), 3:5185 (BNWL-2100(Pt.2)) 
FISHES/PHYSIOLOGY 
Effect of altering the ambient salinity of the freshwater teleost 
xi Ss maculatus on the histophysiology of its prolactin 
Is. III. Initiation of ie — after exposure to one- 
third sea water for 6 months, 3 
FISHES/POPULATION DYNAMICS 
Effects of water quality alterations on fish behavior (Effects of 
nuclear and fossil-fuel power plants on water quality and 
sods of Columbia and Snake Rivers), 3:5194 (BNWL- 
1 2)) 
Power plant heat and chemical effluent effects on selected marine 
and estuarine communities, 3:5215 (BNWL-2100(Pt.2)) 
Solar hydroelectric generation (Environmental effects of pumped 
storage hydroelectric power plants), 3:5185 (BNWL-2100(Pt.2)) 
FISHES/SURVIVAL TIME 
Environmental effects of the secondary discharges from fly ash 
ponds, 3:5199 (ORNL/MIT-200) 
FISSILE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
interaction with slow neutrons. 
FISSILE MATERIALS/ACTIVATION ANALYSIS 
Assay of fissile materials by a cyclic method of neutron activation 
and delayed-neutron counting, 3:2695 
FISSILE MATERIALS/DELAYED NEUTRON ANALYSIS 
Assay of fissile materials by a cyclic method of neutron activation 
and delayed-neutron counting, 3:2695 
FISSILE MATERIALS/NUCLEAR MATERIALS 
MANAGEMENT 
Assay of fissile materials by a cyclic method of neutron activation 
and delayed-neutron counting, 3:2695 
FISSILE MATERIALS/NUCLEAR REACTION ANALYSIS 
Non-destructive assay of fissile and fertile material with an 
electron linear accelerator, 3:2696 
FISSILE MATERIALS/PRODUCTION 
— power accelerators for spallation breeders of fissile material, 
4832 
FISSILE MATERIALS/STORAGE 
Device for storing and handling of fissile materials (Patent), 3:4695 
FISSION NEUTRONS 
See also DELAYED NEUTRONS 
PROMPT NEUTRONS 
FISSION NEUTRONS/ABSORPTION 
—— of ***Cf fission neutrons through various shields, 


FISSION PRODUCT RELEASE 
Complex model for the calculation of radioactive product spread 
in WWER-type nuclear power plants. II. Methods of 
calculating radioactive product concentration in the air of 
nuclear power plant halls, 3:3334 
Fuel particle and fission product release from LMFBR-core 
catcher, 3:3764 (CONF-761001-P4) 
Release of fission products from contaminated sodium fires 
(LMFBR), 3:3767 (CONF-761001-P4) 
FISSION PRODUCT RELEASE/TEMPERATURE 
DEPENDENCE 
Experiments on determination and limitation of fission and 
activation product release during core meltdown (BWR; PWR), 
3:3801 (KFK-2375) 
FISSION PRODUCTS/AFTER-HEAT 
Review of short-term fission-product-decay power, 3:3861 
FISSION PRODUCTS/REMOVAL 
Apparatus for removing radioactive iodine (Patent; BWR), 3:3653 
Post accident recirculation air cleanup filters for fission product 
removal from the containment atmosphere, 3:3794 (K FK-2375) 
FISSION YIELD/MEASURING METHODS 
Solving the strong-shock algorithm for explosive yield and spatial 
origin (Linear least squares solution), 3:5084 (LA-6786) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
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TEMPERATURE 
See COMBUSTION PROPERTIES 


Comparison between exact and simplified methods for computing 

equilibrium and adiabatic flame temperature, 3:4622 
FLAMES/COMBUSTION KINETICS 

Nitric oxide production in laminar and turbulent diffusion flames. 

Interim woe hagens 3:4614 (AD-A-039362) 
FLAMES/HEAT TRANSFER 

Effect of molecular gas radiation on a planar, two-dimensional, 
turbulent-jet diffusion flame, 3:2765 

Theoretical and experimental study of radiation-convection 
interaction in a diffusion flame, 3:2764 

FLAMES/IONIZATION 
Icnization associated with solid particles in flames, 3:2755 
FLASH HYDROPYROLYSIS PROCESS/ECONOMICS 

Economic analysis of flash hydropyrolysis process plant, 3:2102 
(BNL-22912) 

FLASH HYDROPYROLYSIS PROCESS/MATHEMATICAL 

MODELS 

Economic analysis of flash hydropyrolysis process plant, 3:2102 
(BNL-22912) 

FLASH POINT 
See COMBUSTION PROPERTIES 
FLASKS 
See CASKS 
FLAT PLATE COLLECTORS 
“— plate collectors. Operational experience and saving of costs, 
:2941 
FLAT PLATE COLLECTORS/COVERINGS 
~~ fundamentals for the calculation of flat plate collectors, 
:3014 
FLAT PLATE COLLECTORS/DESIGN 

Plastic solar panel, heat storage, baseboard heating system for 
both swimming pool and home, 3:2936 (UCRL-79294) 

Study of the differential spectral absorption flat-plate solar 
ay (Transparent window-type collector for buildings), 
3:3031 

FLAT PLATE COLLECTORS/FLOW REGULATORS 
Fluid flow — \ aieae in flat-plate and evacuated tube 
collectors, 3:30: 
FLAT PLATE COLLECT ORS/HEAT LOSSES 
Natural convection characteristics of flat plate collectors, 3:3022 
FLAT PLATE COLLECTORS/HONEYCOMB STRUCTURES 

Approximate equation for predicting the solar transmittance of 

transparent honeycombs, 3:3018 
FLAT PLATE COLLECTORS/LIFE-CYCLE COST 

Computer optimization of solar collector area based on life-cycle 
costing, 3: 

FLAT PLATE COLLECTORS/NATURAL CONVECTION 

Natural convection characteristics of flat plate collectors, 3:3022 

FLAT PLATE COLLECTORS/ORIENTATION 

Estimation of daily, clear-sky solar radiation intercepted by a 

tilted surface, 3:3017 
FLAT PLATE COLLECTORS/PERFORMANCE 

Solar house 'Wettstetten’. Three years of operational and test 
experience with different collectors and components, 3:2997 

Study of the differential spectral absorption flat-plate solar 
collectors (Transparent window-type collector for buildings), 


3:3031 
FLAT PLATE COLLECTORS/SIZE 
Computer optimization of solar collector area based on life-cycle 
costing, 3:3028 
FLAT PLATE COLLECTORS/SPECTRALLY SELECTIVE 
SURFACES 
Optimization of particulate type selective solar absorber, 3:3020 
FLAT PLATE COLLECTORS/THERMOSYPHON EFFECT 
Experimental investigation and computer modeling of a solar 
natural circulation system, 3:2998 
FLAT PLATE COLLECTORS/WORKING FLUIDS 
Study of the differential spectral absorption flat-plate solar 
aes (Transparent window-type collector for buildings), 
:3031 
FLIES/ONTOGENESIS 
Pattern specification in the insect embryo (uv radiation, Smittia), 


3:5314 
FLOORS/SENSIBLE HEAT STORAGE 
Analytical model for passive solar heated buildings, 3:2969 
FLORIDA/CONTINENTAL SHELF 
Coordination: southeast continental shelf studies. A progress 
report (Effects of Gulf Stream intrusions on biology and water 
quality of SE Atlantic Bight), 3:5188 (SRO-901-2) 
FLOTATION/ENERGY CONSUMPTION 
Energy oriented study of industrial flotation systems, 3:4203 
(TREE-1159) 
FLOW REGULATORS 
See also VALVES 
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FLOW REGULATORS/PERFORMANCE 
Preliminary comparison of proportional and full on-off control 


systems for solar energy applications, 3:2961 
FLOWMETERS/DESIGN 


Turbine flow measurement equipment (Patent), 3:3157 
FLOWMETERS/SPECIFICATIONS 
Determination of photosynthesis and transpiration using a flow 
through gas exchange chamber, 3:5056 (UCLA-12-1119) 
FLUE GAS/CHEMICAL ANALYSIS 
Reduction of air pollution by the application of fluidised-bed 
combustion under pressure with Cay reference to emissions 
of NO/sub x/ (30 refs), 3:2280 (CONF-7604124-P2) 


FLUE GAS/CHEMICAL COMPOSITION 
Destruction of coke oven ammonia with production of minimum 
oxides of nitrogen (2 refs), 3:2033 (CONF-7604124-P1) 
Particle size distributions of dusts in flue gas from power stations 
and in atmospheric air, 3:5139 
FLUE GAS/CLEANING 
> lime process for SO2 removal, 3:2150 (CONF-7604124- 


Flue gas desulfurization in venturi scrubbers and spray towers, 
3:2151 (CONF-7604124-P1) 


Study on the possibility of exporting coal conversion technologies. 


Final report, 3:2048 (BMFT-FB-T-76-72) 
FLUE GAS/DENITRIFICATION 
—" lime process for SO2 removal, 3:2150 (CONF-7604124- 
1 


H. G. W. Didier NO/sub x/ reducing process, 3:2396 (CONF- 
7604124-P2) 

Power generation wherein sulfur and nitrogen oxides are removed 
(Patent), 3:3208 

Process for reduction of NO/sub x/ content in flue gas, 3:2473 
(CONF-7604124-P2) 

Standards support and environmental impact statement. Volume I: 
proposed standards of performance for lignite-fired steam 
generators, 3:3206 (PB-267610) 

FLUE GAS/DESULFURIZATION 

Bischoff lime process for SO2 removal, 3:2150 (CONF-7604124- 
P1) 

Catalytic reduction of sulphur dioxide to elemental sulphur in wet 
stack gases, 3:2472 (CONF-7604124-P1) 

Citrex Process for desulphurisation of gas streams, 3:2152 (CONF- 
7604124-P1) 

Desulphurization of waste gases with MnO/sub x/ on gamma 
alumina (12 refs), 3:2154 (CONF-7604124-P1) 

Economic feasibility of a process for removal of SO? from stack 
= of coal-fired power plants and for production of a 

rtilizer material, 3:2157 (PB-259168) 

Flue gas desulfurization in venturi scrubbers and spray towers, 
3:2151 (CONF-7604124-P1) 

Implications of wide-scale use of sulphur oxide limiting techniques 
(13 refs), 3:2164 (CONF-7604124-P1) 

Magnesia scrubbing applied to a coal-fired power plant. Final 
report August 1973-August 1975, 3:3202 (PB-266228) 

Power generation wherein sulfur and nitrogen oxides are removed 
(Patent), 3:3208 

Process synthesis and innovation in flue gas desulfurization, 3:2155 
(EPRI-FP-463-SR) 

Removal of SO2 by the Wellman-Lord process and its processing 
to elemental sulfur, 3:2149 (CONF-7604124-P1) 

FLUE GAS/ENVIRONMENTAL IMPACTS 
Destruction of coke oven ammonia with production of minimum 
oxides of nitrogen (2 refs), 3:2033 (CONF-7604124-P1) 
FLUE GAS/GAS ANALYSIS 
Nashville incinerator performance tests, 3:4786 
FLUE GAS/INTERFEROMETRY 

Laser interferometer analysis of flue gas particles from a fluidized 

bed combustor (3 refs), 3:2156 (FE/2413-1) 
FLUE GAS/SCRUBBING 

Flue gas desulfurization in venturi scrubbers and spray towers, 
3:2151 (CONF-7604124-P1) 

Process synthesis and innovation in flue gas desulfurization, 3:2155 
(EPRI-FP-463-SR) 

FLUID MECHANICS 
See also AERODYNAMICS 
FLUID MECHANICS/KINETIC EQUATIONS 
Efficient high-order method for the solution of fluid dynamics 
equations, 3:4747 
FLUIDIZED BED/HEAT TRANSFER 
Entrainment of particles from polydisperse fluidized bed, 3:2363 
Tube furnace with intermediate circulation of heat carrier, 3:2362 
FLUIDIZED BED/THERMAL EFFICIENCY 

Energy recovery and thermal disposal of wastes utilizing 

fluidized-bed reactor systems, 3:4252 
FLUIDIZED-BED COMBUSTION 

Evaluation of a pressurized-fluidized bed combustion (PFBC) 
prontey cycle power plant conceptual design. Quarterly 

rt, January 1-March 31, 1977 (600 MW(e) power plant), 
166 (FE-2371-13) 


FLUORINE/ENERGY LEVELS 


FLUIDIZED-BED COMBUSTION/AIR POLLUTION 
ABATEMENT 
Influence of limestone calcination on the utilization of the sulfur- 
sorbent in atmospheric pressure fluid-bed combustors. Final 
report, 3:2281 (EPRI-FP-426) 
FLUIDIZED-BED COMBUSTION/DEMONSTRATION 
PLANTS 
Industrial application of fluidized-bed combustion. Quarterly 
technical progress report, April-June 1977, 3:2284 (FE-2461-4) 
FLUIDIZED-BED COMBUSTION/ENVIRONMENTAL 
IMPACTS 
Procedures manual for environmental assessment of fluidized-bed 
combustion processes. Final report, 3:2287 (PB-266564) 
FLUIDIZED-BED COMBUSTION/PLANNING 
Fluidized-bed combustion: industrial application demonstration 
projects. Quarterly technical progress report, January 1-March 
31, 1977, 3:2285 (FE-2472-12) 
FLUIDIZED-BED COMBUSTION/TEST FACILITIES 
Fluidized-bed combustion: industrial application demonstration 
projects. Quarterly technical progress report, January 1-March 
1, 1977, 3:2285 (FE-2472-12) 
FLUIDIZED-BED COMBUSTION/WASTE PRODUCT 
UTILIZATION 
Development of potential uses for the residue from fluidized bed 
combustion processes. Technical progress report, July 1977, 
3:2162 
FLUIDIZED-BED COMBUSTORS/CONTROL SYSTEMS 
Fluidized-bed combustion: industrial application demonstration 
projects. Quarterly technical progress report, January 1-March 
31, 1977, 3:2285 (FE-2472-12) 
FLUIDIZED-BED COMBUSTORS/CORROSION 
Investigation of hot corrosion and erosion occurring in a fluid bed 
—— -gas turbine cycle using coal as fuel, 3:2286 (FE/ 
1536-2) 
FLUIDIZED-BED COMBUSTORS/EROSION 
Investigation of hot corrosion and erosion occurring in a fluid bed 
combustor-gas turbine cycle using coal as fuel, 3:2286 (FE/ 


1536-2) 
FLUIDIZED-BED COMBUSTORS/FLUE GAS 
Laser interferometer analysis of flue gas particles from a fluidized 
bed combustor (3 refs), 3:2156 (FE/2413-1) 
FLUIDIZED-BED COMBUSTORS/MATHEMATICAL 
MODELS 
Modeling of a fluidized bed combustor with immersed tubes. 
Quarterly report, September-November 1975, 3:3175 (FE-1787- 
2 


FLUIDIZED-BED COMBUSTORS/PERFORMANCE TESTING 
Agglomerating burner gasification process: design, installation, 
and operation of a 25-ton-a-day process development unit. 
Monthly progress report, August 1977, 3:2083 (FE-1513-64) 
FLUIDIZED-BED COMBUSTORS/RESEARCH PROGRAMS 
Modeling of a fluidized bed combustor with immersed tubes. 
Quarterly report, September-November 1975, 3:3175 (FE-1787- 
2 


Multicell fluidized-bed boiler design, construction, and test 
program. Quarterly progress status report, July-September 1976, 
3:3172 (FE-1237-59) 
FLUIDS 
See also CRYOGENIC FLUIDS 
GASES 
GEOTHERMAL FLUIDS 


LIQUIDS 
FLUIDS/PHASE TRANSFORMATIONS 
Theory of capillarity, 3:5489 
FLUIDS/SURFACE PROPERTIES 
Theory of capillarity, 3:5489 
FLUORIDES/CHEMICAL REACTION YIELD 
Survey of sulfate, nitrate, and acid aerosol emissions and their 
control. Final task report, 3:2160 (PB-267558) 
FLUORIDES/SOLVENT PROPERTIES 
Purification of zirconium hydrides surface from uranium oxides in 
aqueous solutions, 3:461 1 
FLUORINATED ALIPHATIC HYDROCARBONS 
See also TEFLON 
FLUORINATED ALIPHATIC HYDROCARBONS/ 
CHEMICAL REACTIONS 
Reactions of fluoroethylenes with strong bases in the gas phase, 
3:4585 
FLUORINATED ALIPHATIC HYDROCARBONS/ 
DIFFUSION 
Concentration and pressure dependence of the diffusion of 
dichlorodifluoromethane in poly(dimethy] siloxane), 3:4587 
FLUORINE/CHEMICAL REACTION KINETICS 
Kinetics of the reaction of chlorine atoms with hydrogen chloride. 
Technical report, 3:4549 (AD-A-040944) 
FLUORINE/ENERGY LEVELS 
Stability of the F.~ ion: a model for dissociative attachment, 
3:4572 





FLUORINE/MUONIC ATOMS 


FLUORINE/MUONIC ATOMS 
Some recent results on p~ transfer in systems with bound 


7 3: a LA UR-77-1266) 


Kinetics of the Sfawinarion of fluorine from uranylfluoride- 

uranium dioxide pellets, 3:2568 
FLUORINE IONS/ION-ATOM COLLISIONS 

Single electron overcharging of multicharged ions on atoms at 
moderate and high collision energies (Total cross sections), 
3:5485 (ORNL-tr-4457) 

FLUORITE/ACTIVATION ANALYSIS 

Nuclear techniques in prospecting and explorating ore deposits in 

Czechoslovakia, 3:2526 
FLUORITE/AVAILABILITY 

Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 4: 
materials supply and management panel report, 3:4319 (ERDA- 
sunien mane (Ape. .4)) 

LITY/INSTABILITY GROWTH RATES 

"Gacenaall studies on plasma heating and confinement. Progress 
report, 16 October 1976-15 October 1977 (Stability of ion ring in 
background plasma), 3:5658 (COO-3170-6) 

FLY CHEMICAL COMPOSITION 
Environmental effects of the secondary discharges from fly ash 
ds, 3:5199 (ORNL/MIT-200) 
FLY ASH/ENVIRONMENTAL EFFECTS 
Environmental effects of the secondary discharges from fly ash 
nds, 3:5199 (ORNL/MIT-200) 
FLY ASH/REMOVAL 

— lime process for SO2 removal, 3:2150 (CONF-7604124- 
Pl 

Flue gas desulfurization in venturi scrubbers and spray towers, 
3:2151 (CONF-7604124-P1) 

Recent USSR literature on control of particulate emissions from 
stationary sources. Final report January-December 1976, 3:3207 
(PB-268008) 

FLY ASH/UREA 

Lime-fly ash-stabilized bases and subbases. Final report, 3:2158 
(PB-259432) 

FLYWHEEL ENERGY STORAGE/COMPARATIVE 

EVALUATIONS 

Comparative systems study of magnetically suspended flywheels. 
Final report, 3:3902 (N-77-23166) 

FL / FABRICATION 
Density of the band rim of a superflywheel during rotation, 3:3903 
FLYWHEELS/RESEARCH PROGRAMS 

Composite flywheel development, January 1-March 31, 1977, 
3:4285 (Y-2087) 

REACTOR/REACTOR EXPERIMENTAL FACILITIES 

Neutron beam facility of the Forschungs- und Messreaktor 
Braunschweig, 3:3666 

FOILS/X-RAY EMISSION ANALYSIS 

Comments on energy dispersive x-ray measurements of thin metal 
foils, 3:4338 

Energy dispersive x-ray measurements of thin metal foils, 3:4337 

FOOD S/ENVIRONMENTAL EXPOSURE PATHWAY 

Dose factors to calculate the radiation exposure due to radioactive 

waste air from nuclear facilities, 3:3644 (Juel-1381) 
FOOD CHAINS/RADIONUCLIDE MIGRATION 

Nuclear wastes: fission (Transuranium element transport in 
terrestrial ecosystems and food chains), 3:5182 (BNWL- 
2100(Pt.2)) 

FORCED DRAFT COOLING TOWERS 
See MECHANICAL DRAFT COOLING TOWERS 
FORCE-FREE MAGNETIC FIELDS/STABILITY 
Stability of force-free fields, 3:5688 (IPP-6/151) 
FOREST LITTER 


Carbon cycling in a mixed deciduous forest floor, 3:5168 
IRRESTS/SORPTIVE PROPERTIES 
Open space as an air resource management measure. Volume III. 
ao plan (St. Louis, Mo.). Final report, 3:5121 (PB- 
FORMALDEHYDE/CATALYTIC EFFECTS 
Active component of ferromolybdenic catalyst of methanol 
oxidation into formaldehyde, 3:2792 
FORMAMIDE/ELECTRONIC STRUCTURE 
K-shell correlation-state spectra in formamide, 3:4591 
FORMIC ACID/CHEMICAL REACTION YIELD 
Homogeneous catalysis: a synthesis of methanol from carbon 
monoxide and water, 3:2793 
FORT ST. VRAIN REACTOR 
See VRAIN REACTOR 
FORTISSIMO REACTOR 
See RAPSODIE REACTOR 
FOSSIL FUELS 
See also COAL 
KEROSENE 
NATURAL GAS 
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PEAT 

PETROLEUM 

SYNTHETIC FUELS 
FOSSIL FUELS/COMBUSTION 

Uncertainties associated with future atmospheric CO: levels, 
3:5111 (ORAU/IEA(O)-77-16) 

FOSSIL FUELS/CONSUMPTION RATES 

Methodologies for countywide estimation of coal, gas, and organic 
solvent consumption, 3:4028 (PB-259909) 

FOSSIL FUELS/ENVIRONMENTAL EFFECTS 

Detailed combustion of sulfur compounds. Annual technical 

report, June 1, 1976-May 31, 1977, 3:4620 (SAN-34P243-1) 
FOSSIL FUELS/FLUORESCENCE SPECTROSCOPY 

Detailed combustion of sulfur compounds. Annual technical 

report, June 1, 1976-May 31, 1977, 3:4620 (SAN-34P243-1) 
FOSSIL FUELS/NET ENERGY 

Net energy analysis: an energy balance study of fossil fuel 
resources. Analysis study, 3:4026 (PB-259158) 

Net energy analysis: an energy balance study of fossil fuel 
resources. Summary report. Analysis study, 3:4027 (PB-259159) 

FOSSIL FUELS/RESEARCH PROGRAMS 
Fossil energy research and development in ERDA, 3:4029 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 

ABATEMENT 

Model to determine the economic damages likely to result from 
the coal-fired generating plant proposed for Ada County, Idaho, 
3:3956 (PB-267805) 

FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 

CONTROL 

Power generation wherein sulfur and nitrogen oxides are removed 
(Patent), 3:3208 

FOSSIL-FUEL POWER PLANTS/ASHES 

Bottom-ash generation in a coal-fired power plant when refuse- 
derived supplementary fuel is used, 3:3169 

Trace element composition and disposal of gasifier ash (8 refs), 
3:2078 (CONF-7510149-) 

FOSSIL-FUEL POWER PLANTS/BOILERS 

Multicell fluidized-bed boiler design, construction, and test 
program. Quarterly progress status report, July-September 1976, 
3:3172 (FE-1237-59) 

FOSSIL-FUEL POWER PLANTS/CHEMICAL EFFLUENTS 

Coal technology (Restoration of surface-mined lands and effects of 
coal utilization and fossil-fuel effluents on freshwater 
ecosystems), 3:5163 (BNWL-2100(Pt.2)) 

FOSSIL-FUEL POWER PLANTS/ECONOMICS 

Analysis of economical comparison of nuclear and thermal power 
generation, 3:3494 

Reliability estimation for multiunit nuclear and fossil-fired 
industrial energy systems, 3:3521 (ORNL/TM-5837) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

EFFECTS 

Atmospheric deposition due to long and short distance sources 
with special reference to wet and dry deposition of sulphur 
compounds around an oil fired power plant, 3:5107 (N-76- 
33723) 

Ecological study of the effects of power plants on benthic 
macroplant microcosms in subtropical and tropical estuaries. 
Progress report, 1976-1977 (Effects of heavy metals and thermal 
effluents from fossil-fuel and nuclear power plants on benthic 
seagrass community), 3:5206 (TID-27767) 

Effects of water quality alterations on fish behavior (Effects of 
nuclear and fossil-fuel power plants on water quality and 
ecology of Columbia and Snake Rivers), 3:5194 (BNWL- 
2100(Pt.2)) 

Environmental effects of the secondary discharges from fly ash 
ponds, 3:5199 (ORNL/MIT-200) 

Power plant heat and chemical effluent effects on selected marine 
and estuarine communities, 3:5215 (BNWL-2100(Pt.2)) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

IMPACT STATEMENTS 

Proposed steam electric power plant, George Neal steam electric 
station, Neal Unit No. 4, Port Neal Industrial District, Salix, 
Woodbury County, lowa. Final environmental impact 
statement, 3:3204 (PB-266572) 

Proposed steam electric power plant, George Neal Steam Electric 
Station, Neal Unit No. 4, Port Neal Industrial District, Salix, 
Woodbury County, Iowa. Appendix. Final environmental 
impact statement, 3:3205 (PB-266573) 

Standards support and environmental impact statement. Volume I: 
proposed standards of performance for lignite-fired steam 
generators, 3:3206 (PB-267610) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

IMPACTS 

Coal conversion program energy supply and environmental 
coordination act. Section 2, 3:3194 (FEA/G-77-147) 

FOSSIL-FUEL POWER PLANTS/FLUE GAS 
— lime process for SO2 removal, 3:2150 (CONF-7604124- 
1) 
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Evaluation of stationary source particulate measurement methods. 
Volume II. Oil-fired steam generators. Interim report October 
1973-February 1976, 3:5129 (PB-269081) 

FOSSIL-FUEL POWER PLANTS/FLUIDIZED-BED 

COMBUSTORS 

Multicell fluidized-bed boiler design, construction, and test 
prog gram. Quarterly progress status report, July-September 1976, 

:3172 (FE-1237-59) 
FOSSIL-FUEL POWER PLANTS/GAS TURBINES 

High temperature gas turbine engine component materials testing 
program. Task I. Monthly technical progress report No. 26, 
August 1-August 31, 1977, 3:3174 (FE-1765-36) 
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Study of fuel freezing and channel plugging during hypothetical 
overpower transients (LMFBR), 3:3749 (CONF-761001-P4) 
FUEL-COOLANT INTERACTIONS/HYDRODYNAMICS 
A model for fuel fragmentation during molten fuel/coolant 
thermal interactions (LMFBR), 3:3759 (CONF-761001-P4) 
Effects of fuel-sodium interaction in TOP tests with electrically 
heated fuel pins (LMFBR), 3:3761 (CONF-761001-P4) 
Some aspects of mixing in large-mass, energetic fuel-coolant 
interactions (LMFBR), 3:3756 (CONF-761001-P4) 
Theoretical and experimental investigation of fuel-coolant 
interactions in a shock tube configuration (LMFBR), 3:3760 
(CONF-761001-P4) 
FUEL-COOLANT INTERACTIONS/MATHEMATICAL 
MODELS 
Liquid-liquid contact in vapor explosions (LMFBR), 3:3755 
CONF-761001-P4) 
Mechanisms of vapor explosions (LMFBR), 3:3754 (CONF- 
761001-P4) 
FUEL-COOLANT INTERACTIONS/PRESSURE GRADIENTS 
Heat transfer and pressure generation due to a temperature 
discontinuity at a liquid-liquid interface (LMFBR), 3:3758 
(CONF-761001-P4) 
FUEL-COOLANT INTERACTIONS/THERMODYNAMICS 
A model for fuel fragmentation during molten fuel/coolant 
thermal interactions (LMFBR), 3:3759 (CONF-761001-P4) 
Some aspects of mixing in large-mass, energetic fuel-coolant 
— (LMFBR), 3:3756 (CONF-761001-P4) 


See also AUTOMOTIVE FUELS 
AVIATION FUELS 
FOSSIL FUELS 
FUEL GAS 
HYDROGEN FUELS 
JET ENGINE FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
FUELS/INTERCHANGEABILITY 
Alternate — based fuels for naval fleet usage: potential 
availability, cost, and system impact. Final report, 3:2442 (AD- 
A-041980) 
FUELS/MEETINGS 
Symposia preprints: Symposium on evaporation and combustion 
of fuel droplets; emission control catalysts; additives in fuels and 
lubricants, 3:2308 
FUELS/SYNTHESIS 
2,3,7,8-tetraazaspiro (4.4) nonane, 2,3,7,8-tetraazaspiro-(4.4) nona- 
2,7-diene and derivatives, 3:4577 (AD-D-003799) 
FUGEN ATR 
See JATR REACTOR 
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ES 
See AEROSOLS 
FURALALDEHYDE 
See a 
See also FURFURAL 
FURANS/ENVIRONMENTAL TRANSPORT 
Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB-267121) 
FUR L/BIOSYNTHESIS 
Systems study of fuels from sugarcane, sweet sorghum, sugar 
beets, and corn. Volume V. Comprehensive evaluation of corn. 
Task 77, final report, 3:2874 (BMI-1957A(Vol.5)) 
FURNACES 
See also BLAST FURNACES 
ELECTRIC FURNACES 
INDUCTION FURNACES 
SOLAR FURNACES 
WOOD BURNING FURNACES 
FURNACES/AIR POLLUTION CONTROL 
Burner design criteria for control of NO/sub x/ from natural gas 
combustion, 3:4776 (CONF-77035 1-2) 
FURNACES/BURNERS 
Burner design criteria for control of NO/sub x/ from natural gas 
combustion, 3:4776 (CONF-770351-2) 
FURNACES/CONSTRUCTION 
Furnace of the thermal processing of solid fuel (Patent), 3:2290 
FURNACES/DESIGN 
DEPAF: a computer model for design and performance analysis 
of furnaces. Conference paper 1 June 1976-15 January 1977, 
3:4144 (PB-268340) 
Design, fabrication and test of prototype furnace for continuous 
growth of wide silicon ribbon. Final report, 3:2857 (N-77-19132) 
Entrainment of particles from polydisperse fluidized bed, 3:2363 
Hints on the planning of furnaces with a view to energy 
conservation, 3:4211 
FURNACES/ENERGY CONSUMPTION 
Hints on the planning of furnaces with a view to energy 
conservation, 3:4211 
FURNACES/ENERGY EFFICIENCY 
Tube furnace with intermediate circulation of heat carrier, 3:2362 
FURNACES/FUEL CONSUMPTION 
Efficient operation of slot forging furnaces, 3:4202 (TID-27440) 
FURNACES/GAS FLOW 
Effect of combustion air swirl on the flow pattern in a cylindrical 
oil fired furnace, 3:2451 
FURNACES/OPERATION 
Efficient operation of slot forging furnaces, 3:4202 (TID-27440) 
FURNACES/PERFORMANCE 
DEPAF: a computer model for design and performance analysis 
of furnaces. Conference paper 1 June 1976-15 January 1977, 
3:4144 (PB-268340) 
Parametric considerations in utilizing refuse-derived fuels in 
existing boiler furnaces, 3:4761 
FURNACES/RADIANT HEAT TRANSFER 
Comparison of mathematical models of the radiative behavior of a 
large-scale experimental furnace, 3:4779 
FURNACES/REFUSE DERIVED FUELS 
Parametric considerations in utilizing refuse-derived fuels in 
existing boiler furnaces, 3:4761 
FURNACES/WASTE HEAT 
Heat recovery in industry, 3:4222 
FUSED SALT FUELS 
See MOLTEN SALT FUELS 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GADOLINIUM/CHEMICAL PREPARATION 
New method for the preparation of rare earth metals, 3:4323 
GADOLINIUM/ELECTRONIC STRUCTURE 
Self-consistent, relativistic, ferromagnetic band structure of 
gadolinium, 3:4335 (SAND-77-1260C) 
GADOLINIUM/EMISSION SPECTRA 
Rydberg series in the lanthanides and actinides observed by 
stepwise laser excitation, 3:5465 (UCRL-79521) 
GADOLINIUM/PHOTOIONIZATION 
Rydberg series in the lanthanides and actinides observed by 
stepwise laser excitation, 3:5465 (UCRL-79521) 
GADOLINIUM ALLOYS/MAGNETIC PROPERTIES 
Magnetic properties at 77 K of thin sheet Gd/sub x/Dy/sub 1-x/ 
alloys, 3:4395 
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GADOLINIUM BORIDES/PHASE TRANSFORMATIONS 

High temperature stability of GdBo, 3:4457 

GADOLY SELENIDES/THERMOELECTRIC 

PROPERTIES 

Thermoelectric materials evaluation program. Monthly top 
summary report No. 96 (GdSe/sub x/; TPM-217), 3:4495 
(MMM.-2331-0423) 

GADOLINIUM SULFATES/THERMAL CONDUCTIVITY 
Low temperature thermal conductivity of some composite 
materials, 3:4502 
GAGES (STRAIN) 
See STRAIN GAGES 
GALILEO GALILEI ITALY 
See RTS-]1 REACTOR 
GALLIUM/X-RAY FLUORESCENCE ANALYSIS 

Quality engineering and control semiannual progress report 
November and December 1976 and January-April 1977, 3:4515 
(RFP-2644) 

GALLIUM 67/SCINTISCANNING 

Use of rare-earth radionuclides and other bone-seekers in the 
evaluation of bone lesions in patients with multiple myeloma or 
solitary plasmacytoma (®’Ga, /sup 99m/Tc, '7'Er, Dy, 
187Tm), 3:5271 

GALLIUM 71/NEUTRON REACTIONS 

Measurement and analysis of a few 14 MeV neutron capture cross 

sections, 3:5593 
GALLIUM ALLOYS/TRANSITION TEMPERATURE 

Effect of composition on T/sub c/ in some high T/sub c/ A-15 

structure superconductors, 3:4380 
GALLIUM ARSENIDE SOLAR CELLS/COST 

ee of GaAs solar cell potential performance and cost. 

Final report June 1975-December 1976, 3:2847 (AD-A-040736) 
GALLIUM ARSENIDE SOLAR CELLS/CRYSTAL GROWTH 

Thin films of gallium arsenide on low-cost substrates. Quarterly 
project report No. 1, October-December 1976, 3:2867 (SAN/ 
1288-1) 

GALLIUM ARSENIDE SOLAR CELLS/FABRICATION 

Development of an (AlGaAs-GaAs) graded band gap solar cell. 
Final report, 23 1 Oct 1973-Oct 1976, 3:2863 (N-77-23603) 

Optimization of solar cells for air mass zero operation and a study 
of solar cells at high temperatures, phase 2. Final report, 20 
January 1975-1 March 1976, 3:2860 (N-77-19576) 

Thin films of gallium arsenide on low-cost substrates. Quarterly 
project report No. 1, October-December 1976, 3:2867 (SAN/ 
1288-1) 

Thin films of gallium arsenide on low-cost substrates. Quarterly 
project report No. 2, January-March 1977, 3:2868 (SAN/1288- 
2 


GALLIUM ARSENIDE SOLAR CELLS/PERFORMANCE 
Investigation of GaAs solar cell potential performance and cost. 
Final report June 1975-December 1976, 3:2847 (AD-A-040736) 
GALLIUM ARSENIDES/CHARGED-PARTICLE TRANSPORT 
Studies of electron interactions with communications materials. 
Final report July 1970-September 1976, 3:5564 (AD-A-040937) 
GALLIUM ARSENIDES/CRYSTAL GROWTH 
Optimization of solar cells for air mass zero operation and a study 
of solar cells at high temperatures, phase 2. Final report, 20 
January 1975-1 March 1976, 3:2860 (N-77-19576) 
Thin films of gallium arsenide on low-cost substrates. Quarterly 
on report No. 1, October-December 1976, 3:2867 (SAN/ 
-1 
Thin films of gallium arsenide on low-cost substrates. Quarterly 
a report No. 2, January-March 1977, 3:2868 (SAN/1288- 


GALLIUM ARSENIDES/PHYSICAL RADIATION EFFECTS 
Identification of defects in compound semiconductors. Final 
report 1 Jul 1971-31 Mar 1976, 3:4504 (AD-A-032128) 
GALVANOMAGNETIC EFFECT/PRESSURE DEPENDENCE 
Galvanomagnetic properties of graphite in the temperature range 
4-300 K and pressure range 0-10,000 bars. Final report, 
February 1, 1968-December 31, 1974, 3:4498 (ORO-3782-10) 
GAMMA DETECTION/SOLID SCINTILLATION DETECTORS 
Thorium tetrabromide scintillators and radiation detection and 
measurement therewith (Patent), 3:5021 
GAMMA DOSIMETRY/MEETINGS 
Radiation physics, 3:5565 (NBS-SPEC.PUBL.-461) 
GAMMA DOSIMETRY/REVIEWS 
Actual problems in photon dosimetry, 3:5604 
GAMMA DOSIMETRY/SPATIAL DOSE DISTRIBUTIONS 
Physical principles of photon dosimetry, 3:5602 
GAMMA LOGGING/EQUIPMENT 
In situ subterranean gamma-ray spectroscopy, 3:5071 
AMMA RADIATION/ABSORPTION 
Gamma ray attenuation coefficient measurements at 1115, 1173, 
and 1332 keV, 3:5571 
GAMMA RADIATION/BACKSCATTERING 
Backscattering of gamma rays, 3:5578 
— of gamma rays by barriers from various media, 


GAS LASERS/GAIN 


Bhabha Atomic Research Centre, Bombay, 3:5579 
GAMMA RADIATION/BUILDUP 
Gamma ray build-up factors for finite media, 3:5583 
Taylor coefficients for Eisenhauer-Simmons gamma-ray buildup 
factors in ordinary concrete, 3:5586 
GAMMA RADIATION/COHERENT SCATTERING 
Semiempirical formulation of coherent scattering of gamma rays, 
3:5569 


GAMMA RADIATION/DIFFERENTIAL CROSS SECTIONS 
Inelastic scattering of 279-keV gamma rays by bound electrons in 
heavy atoms, 3:5483 
GAMMA RADIATION/INELASTIC SCATTERING 
Inelastic scattering of 279-keV gamma rays by bound electrons in 
heavy atoms, 3:5483 
GAMMA RADIATION/RADIATION STREAMING 
Gamma ray streaming through annular cylindrical duct, 3:5587 
GAMMA RADIATION/RAYLEIGH SCATTERING 
Semiempirical formulation of coherent scattering of gamma rays, 


3:5569 
GAMMA RADIATION/SCATTERING 
Geometric factors in radiation physics measurements, 3:5573 
GAMMA SPECTROMETERS 
In situ subterranean gamma-ray spectroscopy, 3:5071 
AMMA TRANSMISSION SCANNING 
See PHOTON TRANSMISSION SCANNING 
GAMMA-GAMMA LOGGING/EQUIPMENT 
Behind casing water volume flow rate measurement using 
concentric gamma ray detectors (Patent), 3:5069 
Behind casing water volume flow rate measurement using gamma 
ray spectral degradation (Patent), 3:5070 
Focused detection logging technique, 3:5063 
GAS APPLIANCES 
See also AIR CONDITIONERS 
REFRIGERATORS 
WATER HEATERS 
GAS APPLIANCES/FABRICATION 
Gas consumption devices working according to the pulse heater 
principle, 3:4783 
GAS APPLIANCES/OPERATION 
Gas consumption devices working according to the pulse heater 
principle, 3:4783 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED GRAPHITE MODERATED REACTOR 
See GCR TYPE REACTORS 
GAS COOLED REACTORS 
See also CARBON DIOXIDE COOLED REACTORS 
GCFR REACTOR 
GCFR TYPE REACTORS 
GCR TYPE REACTORS 
HTGR TYPE REACTORS 
Use of gas as a coolant for nuclear power plants, 3:3456 
GAS COOLED REACTORS/CONTAINMENT BUILDINGS 
Nuclear reactor installations (Patent), 3:3840 
GAS COOLED REACTORS/COOLANTS 
Comparative scale of heat transfer efficiency of gas coolants, 
3:3550 
GAS COOLED REACTORS/DIRECT CYCLE COOLING 
SYSTEMS 
Nuclear power plant with closed working-gas circuit (Patent), 
3:3365 
Nuclear power station with closed coolant gas circuit comprising 
several identical heat-utilizing loops (Patent), 3:3366 
GAS COOLED REACTORS/PRIMARY COOLANT CIRCUITS 
Circulator for the coolant gas of a nuclear reactor, 3:3370 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FUELED REACTORS 
Nuclear power without a risk is possible, 3:3446 
GAS HYDRATES/EXPLOSIONS 
Cause of sudden explosions, 3:2295 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
HELIUM-NEON LASERS 
GAS LASERS/DESIGN 
Charge transfer reaction laser with preionization means (Patent 
application), 3:4727 (N-77-19418) 
GAS LASERS/EXCITATION 
The nitrogen ion laser. Final technical report 1 July 1975-31 
March 1977, 3:4707 (AD-A-039506) 
GAS LASERS/GAIN 
Condensed fuels for high energy gas dynamic lasers. Final report 
for period ending June 1976, 3:4714 (AD-A-040932) 





GAS LASERS/MOLECULE COLLISIONS 


Kinetic studies of the KrF laser. Final technical report 29 March 
1976-28 February 1977, 3:4713 (AD-A-040826) 
GAS LASERS/MOLECULE COLLISIONS 
Collisional studies of gaseous molecular lasers. Technical report, 
3:4710 (AD-A-040511) 
GAS LASERS/NUCLEAR PUMPING 
D-D.-T pellet laser-fusion feedback concepts, 3:5720 (COO-2007- 
88 


Direct nuclear pumped laser approaching feedback laser fusion 
needs, 3:4724 (COO-2007-87) 

Proton beam pumping of high pressure gas lasers. Interim report, 
3:4712 (AD-A-040689) 

GAS LASERS/OPERATION 

Application of the opto-acoustic effect to the operation of 
optically pumped fer-infrared gas lasers, 3:4735 

Excimer gas-discharge tunable ArF laser, 3:4738 

High-pressure gas lasers using molecular electron transitions, 
3:4741 (UCRL-Trans-11265) 

Theoretical analysis of lasers utilizing the vibrational-rotational 
transition of molecular hydrogen and its isotopes, 3:4731 
(UCRL-Trans-1 1263) 

GAS LASERS/OPTICAL PUMPING 

Application of the opto-acoustic effect to the operation of 

optically pumped far-infrared gas lasers, 3:4735 
GAS LASERS/POWER 

Small, high repetition-rate HF and DF lasers. Technical report, 
3:4716 (AD-A-040993) 

GAS LASERS/POWER SUPPLIES 

Switching requirements for laser fusion, 3:5696 (EPRI-ER-376- 
SR) 

GAS LASERS/PULSES 

Small, high repetition-rate HF and DF lasers. Technical report, 
3:4716 (AD-A-040993) 

GAS LASERS/RESEARCH PROGRAMS 

Experimental investigation of the chemistry of excited states of 
rare gases. Progress report, October 15, 1976-July 1, 1977, 
3:4726 (COO-2807-8) 

GAS LASERS/STIMULATED EMISSION 
The nitrogen ion laser. Final technical report 1 July 1975-31 
March 1977, 3:4707 (AD-A-039506) 
GAS OILS/DESULFURIZATION 
Studies on hydrodesulfurization of heavy distillates, 3:2360 
Zinc-promoted Mo-Al hydrodesulfurization catalysts, 3:2361 
GAS OILS/SULFONATION 
Detergents from oxidized hydrocarbons, 3:2374 
GAS TURBINES 

Gas-turbine plants for nuclear power stations with CO, as 

working medium, 3:3371 
GAS TURBINES/AIR POLLUTION ABATEMENT 

Lean premixed recirculating flow combustion for control of 

oxides of nitrogen, 3:2769 
GAS TURBINES/COMBUSTORS 

High temperature gas turbine engine component materials testing 
program. Task I. Monthly technical progress report No. 26, 
August 1-August 31, 1977, 3:3174 (FE-1765-36) 

GAS TURBINES/COOLING 

Disc-type gas turbine (Patent), 3:3181 

GAS TURBINES/CORROSION 

Influence of sulfur content of fuel on corrosion of heat-resistant 
steels used in gas turbines, 3:2391 

Investigation of hot corrosion and erosion occurring in a fluid bed 
— so turbine cycle using coal as fuel, 3:2286 (FE/ 
1536-2) 

GAS TURBINES/DESIGN 

Open cycle gas turbine solar electric system. Conceptual design of 
high temperature receiver and turbine interfaces, 3:2907 (EPRI- 
ER-371-SR) 

Open cycle gas turbine solar electric system, 3:2905 (EPRI-ER- 
283-SR(Vol.2)) 

GAS TURBINES/EFFICIENCY 

Choice of compressor pressure ratio of small gas turbines placed in 

a bypass engine duct, 3:4299 (N-76-33207) 
GAS TURBINES/EROSION 

Investigation of hot corrosion and erosion occurring in a fluid bed 
= turbine cycle using coal as fuel, 3:2286 (FE/ 
1 2) 

GAS TURBINES/FABRICATION 

Low temperature applications of flameproof equipment for gas 

turbines, 3:3177 
GAS TURBINES/MATERIALS 

High temperature gas turbine engine component materials testing 
program. Task I. Monthly technical progress report No. 25, 
July 1-July 31, 1977, 3:3173 (FE-1765-35) 

GAS TURBINES/OPERATION 
Wood residue fired gas turbine cycle, 3:3170 
GAS TURBINES/OPTIMIZATION 
Gas turbine plant with subterranean air storage (Patent), 3:3897 
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GAS TURBINES/RESEARCH PROGRAMS 

High temperature gas turbine engine component materials testing 
program. Task I. Monthly technical progress report No. 25, 
July 1-July 31, 1977, 3:3173 (FE-1765-35) 

High temperature gas turbine engine component materials testing 
program. Task I. Monthly technical progress report No. 26, 
August 1-August 31, 1977, 3:3174 (FE-1765-36) 

GAS TURBINES/SEALS 
Gap seal arrangement for an axial gas turbine (Patent), 3:4276 
GAS TURBINES/TURBINE BLADES 

Investigation of airfoil losses in turbine cascades with permeable 

airfoil surface, 3:4218 
GAS TURBINES/WASTE HEAT 
Process and apparatus for evaporating and heating liquified 
natural gas (Patent), 3:3176 
GASEOUS DIFFUSION PLANTS 
See also PORTSMOUTH GASEOUS DIFFUSION PLANT 
Expansion of government capacity (CIP, CUP, Add-on), 3:2557 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
OFF-GAS SYSTEMS 
GASEOUS WASTES/CHEMICAL COMPOSITION 
Survey of sulfate, nitrate, and acid aerosol emissions and their 
control. Final task report, 3:2160 (PB-267558) 
GASEOUS WASTES/COMBUSTION 
Turbine-driven air-powered flare (Patent), 3:2797 
GASEOUS WASTES/DECARBONIZATION 
Performance of turbulent bed contactors, 3:2399 (CONF-7604124- 


P2) 
GASEOUS WASTES/DESULFURIZATION 
Performance of turbulent bed contactors, 3:2399 (CONF-7604124- 
P2) 
Sulphur recovery from low HeS acid gases, 3:2397 (CONF- 
7604124-P2) 
GASES 
See also AIR 
COAL GAS 
NATURAL GAS 
REFINERY GASES 
VAPORS 
GASES/MONITORING 
Quality engineering and control semiannual progress report 
November and December 1976 and January-April 1977, 3:4515 
(RFP-2644) 
GASES/NEUTRON SPECTRA 
Neutron spectrum in a heavy gas, 3:3540 
GASES/PRODUCTION 
Heavy equipment and tank construction for production and 
storage of gases and liquids, 3:4697 
ASOLINE/COMBUSTION PROPERTIES 
Feasibility of methanol/gasoline blends for automotive use, 3:2787 
Gasoline detergent additives evaluation, 3:2450 
GASOLINE/EMERGENCY PLAN 
Proposed gasoline and diesel fuel rationing contingency plan. 
Environmental impact assessment (Changes in environmental 
indicators), 3:4021 (PB-266232) 
GASOLINE/PERFORMANCE TESTING 
Emissions and total energy consumption of a multicylinder piston 
engine running on gasoline and a hydrogen-gasoline mixture, 
3:4169 (N-77-23114) 
GASOLINE/STORAGE LIFE 
Estimation of dipole moment of oxidized gasolines: a potential 
method for evaluating effectiveness of additives, 3:2439 
GASTEROPODS 
See MOLLUSCS 
GASTROINTESTINAL TRACT/BIOLOGICAL RADIATION 
EFFECTS 
Radiation-induced gastrointestinal death in the monkey, 3:5308 
(AD-A-036298) 
GCFR REACTOR/REACTIVITY WORTHS 
Experimental studies of GCFR safety physics parameters in the 
ZPR-9 critical assemblies, 3:3712 (CONF-761001-P2) 
GCFR REACTOR/REACTOR INTERNALS 
Preliminary thermal analysis of the 300-MW(e) gas-cooled fast 
breeder reactor grid plate, 3:3405 (GA-A-14457) 
GCFR REACTOR/REACTOR SAFETY 
Safety considerations in the design of gas-cooled fast breeder 
reactors, 3:3701 (CONF-761001-P1) 
GCFR REACTOR/RHR SYSTEMS 
Reliability evaluations of GCFR residual heat removal systems, 
3:3731 (CONF-761001-P2) 
GCFR TYPE REACTORS 
Use of gas as a coolant for nuclear power plants, 3:3456 
GCFR TYPE REACTORS/CONTROL ELEMENTS 
Nuclear heating in a control element of a gas-cooled fast breeder 
reactor, 3:3434 
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GCFR TYPE REACTORS/CORE CATCHERS 
Post-accident heat removal for gas cooled fast reactors, 3:3771 
(CONF-761001-P4) 
GCFR TYPE REACTORS/DIRECT CYCLE COOLING 
SYSTEMS 
Comparative studies of closed cycle gas turbines for fast breeder 
reactors, 3: 
GCFR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Pressure drop of spacer grids in smooth and roughened rod 
bundles, 3:3435 
GCFR TYPE REACTORS/LOSS OF FLOW 
Simulation of transient freezing of cladding in GCFR blanket 
channels, 3:3752 (CONF-761001-P4) 
GCFR TYPE REACTORS/MELTDOWN 
Post-accident heat removal for gas cooled fast reactors, 3:3771 
(CONF-761001-P4) 
Simulation of transient freezing of cladding in GCFR blanket 
channels, 3:3752 (CONF-761001-P4) 
GCFR TYPE REACTORS/REACTOR ACCIDENTS 
Effect of steam entry in a GCFR core, 3:3713 (CONF-761001-P2) 
GCFR TYPE REACTORS/REACTOR SAFETY 
A European assessment of gas-cooled breeder reactor safety, 
3:3702 (CONF-761001-P1) 
Evaluation of safety test needs for the gas cooled breeder reactors, 
3:3710 (CONF-761001-P1) 
Fast reactor safety and related physics. Volume I. Invited papers; 
panels; summary, 3:3690 (CONF-761001-P1) 
Probabilistic safety evaluation of the gas-cooled breeder reactor, 
3:3730 (CONF-761001-P2) 
GCFR TYPE REACTORS/RESEARCH PROGRAMS 
3rd quarterly report 1976 of the Fast Breeder Project, 3:3408 
(KFK-1276/3 
GCR TYPE REACTORS 
See also CARBON DIOXIDE COOLED REACTORS 
GCR TYPE REACTORS/HEAT EXCHANGERS 
Heat exchangers with thermal boundary layer renewal: splitters 
and herringbone fins gas cooled reactors, 3:3343 (CEA-CONF- 
3757 


GENERAL ELECTRIC TEST REACTOR 
See GETR REACTOR 
GENERAL RELATIVITY THEORY/WAVE PROPAGATION 
The collision of plane waves in general relativity, 3:5613 (N-76- 
34035 


GENERATORS (AEROSOL) 
See AEROSOL GENERATORS 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENITALS (MALE) 
See MALE GENITALS 
GEOLOGIC FAULTS 
Definition of ‘active fault’. Final report, 3:5376 (AD-A-040295) 
GEOMAGNETIC FIELD/TABLES 
Solar-geophysical data number 391. Part I. Prompt reports. Data 
for February 1977-January 1977, 3:5422 (PB-267241) 
Solar-geophysical data number 392. Part I. Prompt reports. Data 
or March 1977-February 1977, 3:5424 (PB-268660) 
Solar-geophysical data number 392. Part II. Comprehensive 
reports. Data for October 1976-September 1976 and miscellanea, 
3:5425 (PB-268661) 
Solar-geophysical data number 393. Part I. Prompt reports. Data 
for April 1977-March 1977, 3:5426 (PB-270309) 
GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
GEORGIA/CONTINENTAL SHELF 
Coordination: southeast continental shelf studies. A progress 
report (Effects of Gulf Stream intrusions on biology and water 
quality of SE Atlantic Bight), 3:5188 (SRO-901-2) 
GEOTHERMAL DISTRICT HEATING/PIPELINES 
Geothermic energy: hot-water heating mains in Iceland, 3:3126 
GEOTHERMAL ENERGY 
Worldwide outlook for primary energy sources. The case of 
Mexico: coal, nuclear power, geothermal, 3:4030 (ERDA-tr- 


290) 
GEOTHERMAL ENERGY/BIBLIOGRAPHIES 

Geothermal energy. Volume 2. 1975-April, 1976 (citations from 
the Engineering Index data base). Report for 1975-April 1976, 
3:3080 (NTIS/PS-77/0564) 

Geothermal energy. Volume 2. May, 1975-April, 1976 (citations 
from the NTIS data base). Report for May 1975-April 1976, 
3:3078 (NTIS/PS-77/0560) 

Geothermal energy. Part 2. Corrosion and equipment. Volume 3. 
May, 1976-July, 1977 (citations from the NTIS data base). 
Report for May 1976-July 1977, 3:3120 (NTIS/PS-77/0562) 

Geothermal energy. Part 3. Technology and general studes. 
Volume 3. 1976-July, 1977 (citations from the NTIS data base). 
Report for May 1976-July 1977, 3:3079 (NTIS/PS-77/0563) 


GEOTHERMAL RESOURCES/POWER POTENTIAL 


Geothermal energy. Volume 3. May, 1976-July, 1977 (citations 
from the Engineering Index data base). Report for May 1976- 
July 1977, 3:3081 (NTIS/PS-77/0565) 

GEOTHERMAL ENERGY/CORROSION 

Geothermal energy. Part 2. Corrosion and —_ eee Volume 3. 
May, 1976-July, 1977 (citations from the S data base). 
Report for May 1976-July 1977, 3:3120 (NTIS/PS-77/0562) 

GEOTHERMAL ENERGY/ENERGY ACCOUNTING 

Energy accounting evaluation of several alternatives for 

hydropower and geothermal development, 3:3114 (PB-269188) 
GEOTHERMAL ENERGY/EQUIPMENT 

Geothermal energy. Part 2. Corrosion and —. Volume 3. 
May, 1976-July, 1977 (citations from the S data base). 
Report for May 1976-July 1977, 3:3120 (NT 1S/PS-71/0562) 

GEOTHERMAL ENERGY/FEASIBILITY STUDIES 

Utilizing alternative energy sources in France, 3:4063 

GEOTHERMAL ENERGY/REVIEWS 

Geothermal heat: to what extent can it satisfy our energy hunger , 

3:3082 
GEOTHERMAL ENERGY CONVERSION/TOTAL FLOW 

SYSTEMS 

Detachable blade configurations for a total flow geothermal 
turbine, 3:3118 (UCID-17554) 

GEOTHERMAL EXPLORATION/BIBLIOGRAPHIES 

Geothermal energy. Part 1. Exploration. Volume 3. May, 1976- 
July 1977 (citations from the NTIS data base). Report for May 
1976-July 1977, 3:3097 (NTIS/PS-77/0561) 

GEOTHERMAL EXPLORATION/ELECTRICAL SURVEYS 

Telluric and D.C. resistivity techniques applied to the geophysical 
investigation of basin and range geothermal systems. Part II. A 
numericai model study of the dipole-dipole and Schlumberger 
resistivity methods, 3:3099 (LBL-6325(Pt.2)) 

GEOTHERMAL EXPLORATION/MAGNETOTELLURIC 

SURVEYS 

Telluric and D.C. resistivity techniques applied to the geophysical 
investigation of basin and range geothermal systems. Part I. The 
E-field ratio telluric method, 3:3098 (LBL-6325(Pt.1)) 

GEOTHERMAL EXPLORATION/TELLURIC SURVEYS 

Telluric and D.C. resistivity techniques applied to the geophysical 
investigation of basin and range geothermal systems. Part I. The 
E-field ratio telluric method, 3:3098 (LBL-6325(Pt.1)) 

GEOTHERMAL FIELDS 
See also EAST MESA GEOTHERMAL FIELD 
OTAKE GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/GEOLOGY 

Geothermal investigations in Idaho. Part 7. Geochemistry and 
geologic setting of the thermal waters of the Camas Prairie area, 
Blaine and Camas Counties, Idaho, 3:3092 (NP-22003/7) 

Tertiary geology of the area between Obonai (Akita) and Hashiba 
(Iwate) in the hinterland of the active geothermal area, 3:3094 

GEOTHERMAL FIELDS/GEOPHYSICAL SURVEYS 

Geophysical study of the Clear Lake region, California, 3:3106 

GEOTHERMAL FIELDS/HEAT FLOW 
Geothermal investigations in Idaho. Part 8. Heat flow study of the 
Snake River Plain region, Idaho, 3:3101 (NP-22003/8) 
GEOTHERMAL FLUIDS/CHEMICAL COMPOSITION 
Deposition: the geothermal constraint, 3:3122 
GEOTHERMAL FLUIDS/CORROSIVE EFFECTS 
Deposition: the geothermal constraint, 3:3122 
GEOTHERMAL FLUIDS/HEAT TRANSFER 

Technical Division quarterly progress report, April 1-June 30, 

1977, 3:2581 (ICP-1123) 
GEOTHERMAL FLUIDS/REINJECTION 
Inclination of flow rates of steam and hot water from Otake 
production wells, and the effect of reinjection, 3:3123 
GEOTHERMAL FLUIDS/WASTE DISPOSAL 
Surface disposal of geothermal brines, 3:3113 
GEOTHERMAL POWER PLANTS/CONSTRUCTION 
Geothermal generation and construction of Otake geothermal 
power plant, 3:3116 (NP-22383) 
GEOTHERMAL POWER PLANTS/COST 
Otake Geothermal Power Generation Plant, 3:3115 (NP-22382) 
GEOTHERMAL POWER PLANTS/DESIGN 

Geothermal power generation plant: 13 MW Otake Geothermal 
Plant, 3:3117 (NP-22385) 

GEOTHERMAL POWER PLANTS/EQUIPMENT 

Geothermal generation and construction of Otake geothermal 
power plant, 3:3116 (NP-22383) 

Otake Geothermal Power Generation Plant, 3:3115 (NP-22382) 

GEOTHERMAL POWER PLANTS/MATERIALS 

Materials trends in geothermal power plants, 3:3121 

GEOTHERMAL POWER PLANTS/OPERATION 

Geothermal power generation plant: 13 MW Otake Geothermal 
Plant, 3:3117 (NP-22385) 

Otake Geothermal Power Generation Plant, 3:3115 (NP-22382) 

GEOTHERMAL RESOURCES/GEOLOGY 
Geothermal resources of Japan, 3:3086 
GEOTHERMAL RESOURCES/POWER POTENTIAL 
Geothermal resources of Japan, 3:3086 





GEOTHERMAL WELLS/FLOW RATE 


EEOTHERMAL WELLS/FLOW RATE 
Inclination of flow rates of steam and hot water from Otake 
roduction wells, and the effect of reinjection, 3:3123 
GEOTHERMAL WELLS/MATHEMATICAL MODELS 
Unsteady flow of a compressible liquid in inhomogeneous porous 
substances: basic problem; base-reversal problem. Part II, 3:3088 
GEOTHERMAL WELLS/PERFORMAN 
Geothermal reservoir categorization and stimulation study, 3:3125 
(LA-6889-MS) 
Inclination of flow rates of steam and hot water from Otake 
roduction wells and effect of reinjection, 3:3124 
GEOTHERMAL WELLS/REINJECTION 
Inclination of flow rates of steam and hot water from Otake 
roduction wells and effect of reinjection, 3:3124 
GEOTHERMAL WELLS/WELL LOGGING 
Planning, —s loggi 4 and testing of energy extraction hole 
EE-1, Phases Ans iL. 3119 (LA 906.MS) 
GEOTHERMAL WELLS/WELL STIMULATION 
Geothermal reservoir categorization and stimulation study, 3:3125 
(LA-6889-MS) 
GERMAN FEDERAL REPUBLIC/ATOMIC ENERGY LAWS 
Publication of the new version of the Act on the Peaceful Uses of 
Atomic Energy and Protection against its Hazards (Atomic 
on Act), 3:3895 
GERMAN FEDERAL REPUBLIC/COAL DEPOSITS 
ition of clastic rock during the formation of the Rhine 
lignite seams, 3:2180 
Environmental criteria for young tertiary deposits in the southern 
Lower Rhenish Bay determined with the aid of oxygen and 
carbon isotope ratios from siderites. (Frechen opencast mine of 
the Rheinische Braunkohlenwerke AG), 3:2183 
= division of strata in the Rhenish soft coal mining area, 
:2181 


en of deposits in North Rhine-Westphalia, 3:2293 
GERMAN FEDERAL REPUBLIC/COAL INDUSTRY 
Application and processing of brown coal, 3:2294 
Development in brown coal in the Federal Republic of Germany 
and its significance to the energy industry today, 3:2292 
GERMAN FEDERAL REPUBLIC/COAL MINING 
Preussenelektra plan to restart the winning of brown coal on the 
Meissner, 3:2220 
GERMAN FEDERAL REPUBLIC/DISTRICT HEATING 
Results, fina! conclusions, and recommendations from the overall 
study of district heating. "The economic and technical 
development possibilities of district-heating supply in the 
German Federal Republic’, 3:3994 
GERMAN FEDERAL REPUBLIC/ELECTRIC POWER 
Electric power for the Federal Republic. Reports and data on the 
development of the public electricity a ivan 1950 until 
1975 (Booklet, in German), 3:4054 
GERMAN FEDERAL REPUBLIC/ENERGY CONSERVATION 
Technological techniques for the conservation of energy. 
Summary of the results of a study on behalf of the Ministry for 
Research and Technology, 3:4017 
GERMAN FEDERAL REPUBLIC/ENERGY CONSUMPTION 
Technological techniques for the conservation of energy. 
Summary of the results of a study on behalf of the Ministry for 
Research and Technology, 3:4017 
GERMAN FEDERAL REPUBLIC/ENERGY DEMAND 
Present methods for improved energy use, 3:3997 
Situation of the German energy and petroleum market, 3:4015 
GERMAN FEDERAL REPUBLIC/ENERGY SUPPLIES 
How safe are which energy sources. On the utilization of old and 
the development of new energy sources, 3:4018 
GERMAN FEDERAL REPUBLIC/GEOTHERMAL ENERGY 
Role of geothermal heat in supplying energy for the future, 3:3083 
GERMAN FEDERAL REPUBLIC/LMFBR TYPE REACTORS 
— fast breeder reactor development, 3:3392 (ANL-77- 
XX-62) 
GERMAN FEDERAL REPUBLIC/NATURAL GAS 
DISTRIBUTION SYSTEMS 
Criteria for opening new supply areas, 3:2487 
GERMAN FEDERAL REPUBLIC/NATURAL GAS INDUSTRY 
Status and development of the German natural gas industry, 
3:2481 (AED-Conf-76-552-002) 
GERMAN FEDERAL REPUBLIC/NUCLEAR POWER 
Can we do without nuclear power plants. The only alternative to 
petroleum is a global energy system, 3:3489 
Development and application of modern energy technologies in 
the FRG, 3:3245 
Energy requirements and problems of its covering, 3:3491 
Energy research |e 1977-1980, 3:3247 
Energy supply of the future, 3:3493 
From the atom nucleus to Brokdorf, 3:3246 
Mannheim: reactor meeting 1977, 3:3243 
Nuclear fuel cycle and the public, 3:3515 
Situation of nuclear technology, 3:3264 
Structure of the energy situation undergoing a change - tasks and 
consequences for energy policies, 3:3263 


148S 


ERA Vol. 3, No. 2 


GERMAN FEDERAL REPUBLIC/NUCLEAR POWER 
PLANTS 


Analysis and comment upon the Flowers report, 3:3852 
Effects of the delays in the construction of nuclear power plants. 
Aspects of industrial policies, 3:3497 
Safety requirements to be met by nuclear power plants. Pt. 11. 
Ensuring environmental protection during operation, 3:3851 
TUeV-functions during operation of nuclear power plants, 3:3236 
(Juel-Conf-21) 
GERMAN FEDERAL REPUBLIC/PETROLEUM INDUSTRY 
Situation of the German — and petroleum market, 3:4015 
— FEDERAL REPUBLIC [ATION PROTECTION 
LAW 


—_ in nuclear ordinance law (German Federal Republic), 


Nuclear law. Collection of texts, 3:3479 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE 
DISPOSAL 
Disposal of radioactive wastes by the Laender depots, 3:2702 
System study. Radioactive wastes in the Federal Republic of 
Germany. Volume 4, SRA 4. The law governing the disposal of 
radioactive wastes, 3:2663 (ERDA-tr-307) 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE 
MANAGEMENT 
System study. Radioactive wastes in the Federal Republic of 
Germany. SRA 5: methodology and application of probabilistic 
risk analysis, 3:2601 (ERDA-tr-308) 
GERMAN FEDERAL REPUBLIC/REACTOR LICENSING 
Ordinance on the licensing procedure for plants as under section 7 
of the Atomic Energy Act (Atomrechtliche 
Verfahrensverordnung - AtVfV), 3:3475 
GERMAN FEDERAL REPUBLIC/REACTOR SAFETY 
Reactor safety research in the 1976 budget, 3:3879 
GERMAN FEDERAL REPUBLIC ABLE ENERGY 
SOURCES 
How safe are which energy sources. On the utilization of old and 
the development of new energy sources, 3:4018 
GERMAN FEDERAL REPUBLIC/SPENT FUEL STORAGE 
a roof of waste management concerning nuclear power 
plants, 3:3476 
GERMAN FEDERAL REPUBLIC/TRANSPORTATION 
SECTOR 
Economics of energy for transportation (Book chapter; in 
German), 3:4173 
GERMANIUM/CHARGED-PARTICLE TRANSPORT 
Studies of electron interactions with communications materials. 
Final report July 1970-September 1976, 3:5564 (AD-A-040937) 
GERMANIUM/PHYSICAL RADIATION EFFECTS 
Identification of defects in compound semiconductors. Final 
report 1 Jul 1971-31 Mar 1976, 3:4504 (AD-A-032128) 
GERMANIUM/SOLID-STATE PLASMA 
Ultrafast relaxation of optically excited nonequilibrium electron- 
hole distributions in germanium, 3:5612 
GERMANIUM 75/HOT ATOM CHEMISTRY 
Reaction studies of hot silicon and germanium radicals. Progress 
report, September 1, 1976-August 31, 1977, 3:4606 (COO-1713- 
74 
GERMANIUM ALLOYS/TRANSITION TEMPERATURE 
Effect of composition on T/sub c/ in some high T/sub c/ A-15 
structure superconductors, 3:4380 
GERMANIUM ARSENIDES/ELECTRICAL PROPERTIES 
Electronic properties of amorphous semiconductors, 3:4388 
GERMANI MPLEXES/HOT ATOM CHEMISTRY 
Reaction studies of hot silicon and germanium radicals. Progress 
report, September 1, 1976-August 31, 1977, 3:4606 (COO-1713- 


74 
GERMANY/HEAT FLOW 
Relationship between geothermics and seismology when 
interpreting the deep structure of the North German-Polish 
depression, 3:3127 
GERMANY/SEISMIC SURVEYS 
Relationship between geothermics and seismology when 
interpreting the deep structure of the North German-Polish 
depression, 3:3127 
GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
GETR REACTOR/CONTAINMENT BUILDINGS 
GETR containment leak test study, 3:3812 (NEDO-12629) 
GETR REACTOR/ECCS 
Thermal-hydraulic performance of the GETR emergency cooling 
system: experimental and analytical considerations, 3:3809 
(NEDO-12626) 
GETR REACTOR/ENVIRONMENTAL IMPACTS 
Environmental information report for the General Electric Test 
Reactor, 3:3635 (NEDO-12623) 
GETR REACTOR/LOSS OF FLOW 
Development of system hydraulic analytical GETR (SHAG) 
model used for analyzing incidences of loss of flow, 3:3811 
(NEDO-12628) 
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GETR REACTOR/REACTOR ACCIDENTS 
—" hydraulic characteristics for GETR, 3:3808 (NEDO- 
12625) 
GETR REACTOR/REACTOR SAFETY 
GETR safety analysis report, 3:3807 (NEDO-12622) 
GETR REACTOR/TRANSIENTS 
Coupled neutron kinetics thermal hydraulic model for the GETR 
— ns the RELAP-4 computer program, 3:3810 (NEDO- 
1262 
GETTERS/RADIOCHEMICAL ANALYSIS 
Simple and rapid method for determining tritium in irradiated 
boron carbide and getter materials, 3:4522 (HEDL-TME-77-52) 
GIANT CELLS 
See TUMOR CELLS 
GIROMILL TURBINES/DESIGN 
Design, instrumentation, and calibration of a vertical axis wind 
turbine rotor, 3:3144 (TID-27754) 
GIROMILL TURBINES/STRAIN GAGES 
Design, instrumentation, and calibration of a vertical axis wind 
turbine rotor, 3:3144 (TID-27754) 
GKN REACTOR (DODEWAARD) 
See DODEWAARD REACTOR 
GLASS/ABSORPTIVITY 
Solar energy applications for heat-absorbing glass, 3:3030 
GLASS/CRYSTAL STRUCTURE 
Investigations of coordination in rare-earth-doped glasses by 
— of laser-induced fluorescence line-narrowing 
troscopy, 3:4491 
GLA S/ION IMPLANTATION 
Effects of gas transport properties on blister formation in He* - 
implanted glass, 4510 
GLASS/MATERIALS RECOVERY 
Processed solid refuse as a supplementary fuel at the City of 
Ames, Iowa, 3:4249 
Research needs in waste utilization, 3:4248 
Solid waste reclamation and recycling. Part 4. Glass (a 
bibliography with abstracts). Report for 1964-July 1977, 3:4240 
(NTIS/PS-77/0669) 
Solid-waste resource recovery facility, Monroe County, New 
York, 3:4769 
GLASS/OPTICAL PUMPING 
Interpretation of the mechanism of energy transfer from Bi* to 
Eu* in oxide glasses, 3:4402 
GLASS/PHYSICAL RADIATION EFFECTS 
Facies of ion bombarded surfaces, 3:4438 
Simulation possibilities of radiation effects in glasses used for 
conditioning high activity waste, 3:2651 (EUR-5560) 
GLASS/RECYCLING 
Aachen process for treating household refuse, 3:4245 
GLIOBLASTOMAS 
See NEOPLASMS 
GLOVES/PERFORMANCE TESTING 
Glove corrosive liquid immersion and permeability study, 3:4686 
(GEPP-322) 
GLUCOSE 
Sugar-induced potential difference and short circuit current in 
bullfrog small intestine: effect of UO27* (39316), 3:5366 
GLYCOLS/COMBUSTION PRODUCTS 
Coal mine combustion products identification and analysis. 
Hydraulic fluids. Open file report, 3:4619 (PB-267658) 
GLYCOLS/CORROSIVE EFFECTS 
Study of corrosion and its control in aluminum solar collectors. 
Progress report, September 1, 1976-November 30, 1976, 3:3004 
(COO-2934-2) 
GOLD/ATOM-MOLECULE COLLISIONS 
Atomic form factors and incoherent-scattering functions of Cs* 
and Au* (Total inelastic cross sections), 3:5470 (ANL-76- 
88(Pt.1)) 
GOLD/CHARGED-PARTICLE TRANSPORT 
Studies of electron interactions with communications materials. 
Final report July 1970-September 1976 (20 to 64 eV), 3:5564 
(AD-A-040937) 
GOLD/COMPTON EFFECT 
Compton scattering of 1.12 MeV gamma rays by K-shell 
electrons, 3:5575 
GOLD/ION COLLISIONS 
Multiple scattering of 12 to 40 MeV heavy ions through small 
angles, 3:5452 
GOLD/NEUTRON SPUTTERING 
Neutron sputtering yields from Nb, Au and Co, 3:4434 
Recent neutron sputtering results and the status of neutron 
sputtering, 3:4433 
GOLD/PHOTOEMISSION 
Vectorial volume effect in interfacial photoemission from Cu(111) 
and Au(111) at low photon energies, 3:4384 
GOLD/PHOTON-ATOM COLLISIONS 
Variation of total to K-shell photoelectric cross section ratios with 
atomic number and photon energy, 3:5484 


GRAVITATIONAL COLLAPSE/STAR EVOLUTION 


GOLD/PHYSICAL RADIATION EFFECTS 
Neutron damage calculations in Cu, Nb and Au to 32 MeV: 
application to sputtering and deuteron-breakup neutron sources, 
3:4439 


GOLD 197/PHYSICAL RADIATION EFFECTS 
Chemical Engineering Division fast-neutron dosimetry annual 
report, July 1975-June 1976, 3:5728 (ANL-76-104) 
GOLD 197 TARGET 
Fragmentation of gold by pions and protons, 3:5550 
GOLD 197 TARGET/EXCITATION FUNCTIONS 
Fragmentation of gold by pions and protons, 3:5550 
GOLD 197 TARGET/PION PLUS REACTIONS 
Fragmentation of gold by pions and protons, 3:5550 
GOLD 197 TARGET/XENON 136 REACTIONS 
Charge and angular distributions and secondary fission of deep 
inelastic products from the reaction '*7Au + 979 MeV 1°*Xe, 
3:5498 
GOLD ALLOYS/CRYSTAL STRUCTURE 
Rare earth-Au(Cu)-x compounds with the Fe2P-, CaIne-, and 
MgAgAs-type, 3:4345 
GOLD IONS/ION-MOLECULE COLLISIONS 
Atomic form factors and incoherent-scattering functions of Cs* 
and Au* (Total inelastic cross sections), 3:5470 (ANL-76- 
88(Pt.1)) 
GOLD ORES/BY-PRODUCTS 
Gold and U3Os recovered from cyanide tailings, 3:4198 
GOLD OXIDES/OPTICAL PROPERTIES 
Dependence of optical properties on the structural composition of 
solar absorbers, 3:3019 
GOVERNMENT POLICIES 
See also ENERGY POLICY 
GOVERNMENT POLICIES/DECISION MAKING 
Modeling energy flow through large linear systems, 3:3943 (COO- 


See also PYROLYTIC CARBON 
GRAPHITE/ALBEDO 
Backscattering of gamma rays by barriers from various media, 
3:5580 
GRAPHITE/CHEMICAL REACTIONS 
Reaction of carbonaceous reducing agents with silica, 3:2143 
Redox reactions of graphite intercalation compounds, 3:2376 
GRAPHITE/CREEP 
Reloadable graphite creep facility for tensile or compressive 
experiments, 3:3353 
GRAPHITE/GALVANOMAGNETIC EFFECT 
Galvanomagnetic properties of graphite in the temperature range 
4-300 K and pressure range 0-10,000 bars. Final report, 
February 1, 1968-December 31, 1974, 3:4498 (ORO-3782-10) 
GRAPHITE/ION IMPLANTATION 
MeV He* bombardment of silicon carbide and carbon, 3:4511 
Temperature dependence of trapping and depth profiles of 6 to 15 
keV deuterium in carbon, 3:4512 
GRAPHITE/PERMEABILITY 
Use of a linear filtration law for the porous surfaces of materials 
based on a pyrocarbon binder, 3:2135 
GRAPHITE/PHYSICAL RADIATION EFFECTS 
Facies of ion bombarded surfaces, 3:4438 
Raman scattering and SEM studies of graphite and silicon carbide 
surfaces bombarded with energetic protons, deuterons and 
helium ions, 3:4513 
Variation of the electron paramagnetic resonance signal of 
neutron-irradiated polycrystalline graphite with temperature, 
3:4509 (N-77-14890) 
GRAPHITE/SPUTTERING 
MeV He* bombardment of silicon carbide and carbon, 3:4511 
Plasma/wall interaction and radiation damage. Progress report, 
3:5732 (TID-27743) 
GRAPHITE/SURFACE PROPERTIES 
Use of a linear filtration law for the porous surfaces of materials 
based on a pyrocarbon binder, 3:2135 
GRAPHITE FIBERS 
See CARBON FIBERS 
GRAPHITE MODERATED REACTORS 
See also GCR TYPE REACTORS 
HTGR TYPE REACTORS 
LENINGRAD-1 REACTOR 
COz2-cooled, graphite-moderated nuclear reactor, 3:3362 
GRASS/PLANT GROWTH 
Reclamation of anthracite coal refuse using treated municipal 
wastewater and sludge, 3:2167 (PB-267666) 
GRAVITATION/UNIFIED GAUGE MODELS 
Study of spontaneously broken conformal symmetry in curved 
space-times, 3:5516 (COO-3285-33) 
GRAVITATIONAL COLLAPSE/STAR EVOLUTION 
Three-dimensional dynamics of protostellar evolution (Nonlinear 
problems, kinetics), 3:5397 (LA-6841-T) 





GRAVITATIONAL WAVES/INTERACTIONS 


GRAVITATIONAL WAVES/INTERACTIONS 
The collision of plane waves in general relativity, 3:5613 (N-76- 
34035) 
GREASES/REMOVAL 
Energy saving vapor degreasing apparatus (Patent), 3:4670 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES 
See also LAKE ERIE 
LAKE HURON 
LAKE MICHIGAN 
LAKE ONTARIO 
GREAT LAKES/REGIONAL ANALYSIS 
Great Lakes waters: radiation dose commitments, potential health 
effects, and cost-benefit considerations, 3:5212 (ANL/ES-58) 
GREAT LAKES/WATER QUALITY 
Great Lakes waters: radiation dose commitments, potential health 
effects, and cost-benefit considerations, 3:5212 (ANL/ES-58) 
GREENHOUSES/PASSIVE SOLAR HEATING SYSTEMS 
Immediate solar-energy utilization using greenhouse bulk curing 
and drying system. Final report, January 1975-April 1976, 
3:2995 (PTP-74-17622) 
GREENHOUSES/SOLAR SPACE HEATING 
Stability criteria for solar (thermal-saline) ponds, 3:3043 
GREENHOUSES/SPACE HEATING 
Some considerations on the utilization of thermal drainage for 
greenhouse heating by means of indirect heat exchange system, 
3:3191 
GRIDS (COORDINATES) 
See COORDINATES 
GROSSWELZHEIM HDR REACTOR 
See HDR REACTOR 
GROUND WATER/CHEMICAL COMPOSITION 
Hydrogeologic significance of depositional systems and facies in 
Lower Cretaceous Sandstones, North-Central Texas, 3:5379 
Predicting prospects of oil and gas potential by the content of 
iodine in subterranean waters, 3:2329 
GROUND WATER/FLOW RATE 
Behind casing water flow detection using continuous oxygen 
activation (Patent), 3:5068 
Behind casing water volume flow rate measurement using 
concentric gamma ray detectors (Patent), 3:5069 
Behind casing water volume flow rate measurement using gamma 
ray spectral degradation (Patent), 3:5070 
Well flow measuring apparatus (Patent), 3:5065 
Well fluid production profiling using an oxygen activation flow 
meter (Patent), 3:5067 
GROUND WATER/GEOCHEMISTRY 
Geochemistry of Delaware Basin groundwaters, 3:5384 (SAND- 
77-0420C) 
GROUND WATER/WATER POLLUTION 
Pollution abatement for existing land disposal facilities, 3:4262 
GROUND WATER/WATER QUALITY 
Influence of spoil material on ground water quality, 3:2169 
GROUND-WATER RESERVES 
See AQUIFERS 
GROWTH/TEMPERATURE DEPENDENCE 
Temperature influences on growth of aquatic organisms, 3:5216 
(CONF-7705 16-9) 
GUANIDYLAMINOVALERIC ACID 
See ARGININE 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF ALASKA/SEEPS 
Oil and gas seeps in Alaska. North-central Gulf of Alaska. Report 
of investigation 1976, 3:2313 (PB-259325) 
GULF OF MEXICO/OIL SPILLS 
Oil spills, 1971-75, Gulf of Mexico outer continental shelf, 3:2413 
GULF STREAM/WATER CURRENTS 
Coordination: southeast continental shelf studies. A progress 
report (Effects of Gulf Stream intrusions on biology and water 
quality of SE Atlantic Bight), 3:5188 (SRO-901-2) 
GUN COTTON 
See NITROCELLULOSE ' 
GUNDREMMINGEN-2 REACTOR/CONTAINMENT SHELLS 
Liner design and construction on the THTR (thorium high 
temperature reactor) and the safety containment at 
Gundremmingen II nuclear power station, 3:3355 
GUNDREMMINGEN-3 REACTOR/CONTAINMENT SHELLS 
Liner design and construction on the THTR (thorium high 
temperature reactor) and the safety containment at 
Gundremmingen II nuclear power station, 3:3355 
GUNDREMMINGER KRB REACTOR 
See RWE-BAYERNWERK REACTOR 
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HAFNIUM/PRODUCTION 
Annual report of the Metallurgy Division - period ending 
December 1975, 3:4315 (BARC-882) 
HAFNIUM ALLOYS/SELF-DIFFUSION 
TheoreTical investigation of anomalous properties of bcc ti, Zr, 
and Hf alloys. Final report 1 May 1973-31 July 1976, 3:4331 
(AD-A-042108) 
HAFNIUM OXIDES/PHOTOELECTRIC EFFECT 
Optical and electrical experiments at some transition-metal oxide 
foil-electrolyte interfaces, 3:4462 (COO-4381-1) 
HAFNIUM OXIDES/THERMAL EXPANSION 
Zero and low coefficient of thermal expansion polycrystalline 
oxides, 3:4463 (LA-6918-MS) 
HALDEN HEAVY BOILING WATER REACTOR 
See HBWR REACTOR 
HALL GENERATORS 
See MHD GENERATORS 
HAMBURG SYNCHROTRON 
See DESY 
HAMSTERS/ANTIGEN-ANTIBODY REACTIONS 
Immunization by lung lavage with antigen suspensions, 3:5277 
(LF-56) 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD RESERVATION/LAND USE 
Land use (Terrestrial animal and plant ecosystems and Arid Land 
Ecology Reserve administration), 3:5162 (BNWL-2100(Pt.2)) 
HANFORD RESERVATION/RADIOACTIVE WASTE 
MANAGEMENT 
ARHCO studies (Radionuclide migration from radioactive waste 
management areas through terrestrial food chains and wild 
animals), 3:5183 (BNWL-2100(Pt.2)) 
HAPO 
(Hanford Atomic Products Operation.) 
HAPO/ENERGY ACCOUNTING 
Review of energy use at the U.S. ERDA Hanford facilities, 3:4003 
(TID-27717) 
HAPO/ENERGY CONSUMPTION 
Review of energy use at the U.S. ERDA Hanford facilities, 3:4003 
(TID-27717) 
HAPO/RADIATION MONITORING 
Nuclear wastes: fission (Transuranium element transport in 
terrestrial ecosystems and food chains), 3:5182 (BNWL- 
2100(Pt.2)) 
HAPO/RADIOACTIVE WASTE MANAGEMENT 
Nuclear wastes: fission (Transuranium element transport in 
terrestrial ecosystems and food chains), 3:5182 (BNWL- 
2100(Pt.2)) 
HASTELLOY N/EMBRITTLEMENT 
Status of tellurium-hastelloy N studies in molten fluoride salts, 
3:4414 (ORNL/TM-6002) 
HASTELLOY N/INTERGRANULAR CORROSION 
Status of tellurium-hastelloy N studies in molten fluoride salts, 
3:4414 (ORNL/TM-6002) 
HASTELLOY X/MECHANICAL PROPERTIES 
Oak Ridge National Laboratory (Summary of research activities 
on mechanical properties of LMFBR materials), 3:4354 (ORNL- 
5287) 
HAWAII/ELECTROMAGNETIC SURVEYS 
Comparison of two electrical probing techniques (Loop-source 
and grounded-ware methods), 3:3105 
HAWAII/WIND POWER 
Numerical and measurement methods of wind energy assessment, 
3:3135 (UCRL-79896(Rev. 1)) 
HAZARDOUS MATERIALS/DECOMPOSITION 
Development of microwave plasma detoxification process for 
hazardous wastes. Phase I. Final report, 3:5127 (PB-268526) 
HAZARDOUS MATERIALS/WASTE DISPOSAL 
Hazardous materials waste disposal (a bibliography with 
abstracts). Report for 1964-May 1977, 3:5171 (NTIS/PS-77/ 
0421) 
HBWR REACTOR/REACTOR OPERATION 
Halden: EPRI’s window on the nuclear world, 3:3303 
H-COAL PROCESS 
Chemicals from coal. Quarterly technical progress report, 
January-March 1977, 3:2096 (FE-1534-46) 
Chemicals from coal. Interim report for HRI H-Coal, 3:2097 (FE- 
1534-48) 
HDEHP 
(Bis(2-ethylhexyl) phosphate.) 
HDEHP/PURIFICATION 
Purification of di(2-ethylhexyl)phosphoric acid (Precipitation as 
copper salt), 3:4546 
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HDR REACTOR/BLOWDOWN 
Design and pre-calculation of the HDR-blowdown-experiments 
on dynamic loading, stresses and deformations of reactor vessel 
internals, 3:3790 (KFK-2375) 
HDR REACTOR/REACTOR INSTRUMENTATION 
Experimental data acquisition and processing of the dynamic 
behaviour of the pressure vessel test internals under the HDR- 
blowdown-experiments, 3:3285 (KFK-2375) 
HEALTH HAZARDS 
See also RADIATION HAZARDS 
Ambient oxidant exposure and health costs in the United States, 
1973, 3:5134 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART 
See also MYOCARDIUM 
HEART/METABOLISM 
Metabolism of myofibrillar proteins in the normal and 
hypertrophic heart (*H and '*C tracer techniques), 3:5238 
HEAT DISTRIBUTION SYSTEMS/COST 
Distribution costs in district heating systems, 3:3993 
HEAT EXCHANGERS 
See also HEAT PUMPS 
HEAT EXCHANGERS/CORROSION PROTECTION 
Cooling water side protection of condenser and cooler tubes by 
dosage of iron sulphate, 3:3164 
HEAT EXCHANGERS/DESIGN 
Open cycle gas turbine solar electric system. Conceptual design of 
high temperature receiver and turbine interfaces, 3:2907 (EPRI- 
ER-371-SR) 
Optimising heat exchangers for air-to-air space-heating heat pumps 
in the United Kingdom, 3:4131 
HEAT EXCHANGERS/DRYOUT 
Dryout phenomenon in the bend of a vertical U-tube evaporator, 
3:3553 (AEEW-R-1077) 
HEAT EXCHANGERS/ENERGY CONSERVATION 
Heat exchanger made of glass for heat recovery in industrial 
plants, 3:4223 
HEAT EXCHANGERS/FABRICATION 
Heat exchanger with a tube register (Patent), 3:3165 
Method for joining pipes with bored plates, particularly with heat 
exchanger plates (Patent), 3:4672 
HEAT EXCHANGERS/FOULING 
Deposition: the geothermal constraint, 3:3122 
HEAT EXCHANGERS/HEAT TRANSFER 
Heat exchangers with thermal boundary layer renewal: splitters 
and herringbone fins gas cooled reactors, 3:3343 (CEA-CONF- 
3757) 


Heat exchanger constructed as a drum-shaped blower rotor 
(Patent), 3:4675 
Heat exchanger with a tube register (Patent), 3:3165 
HEAT EXCHANGERS/MECHANICAL VIBRATIONS 
Acoustically induced vibration of circular cylindrical rods 
(LMFBR), 3:3447 
HEAT EXCHANGERS/OPTIMIZATION 
Ocean thermal power plants heat exchangers. Final report, 3:2918 
(ERDA/NSF/43441-76/1) 
Optimising heat exchangers for air-to-air space-heating heat pumps 
in the United Kingdom, 3:4131 
HEAT EXCHANGERS/REPAIR 
Procedure for repairing a heat exchanger (Patent), 3:3599 
HEAT EXCHANGERS/RESEARCH PROGRAMS 
Development of a ceramic tube heat exchanger with relaxing 
joint. Monthly technical progress report, July 1-August 1, 1977, 
3:4665 (FE-2556-07) 
HEAT EXCHANGERS/TABLES 
Arrangement for hydrodynamic cleaning of tube bundles in 
evaporators, heat exchangers or similar devices (Patent), 3:4678 
HEAT EXCHANGERS/THERMOSYPHON EFFECT 
Passive thermosyphon heat exchanger for residential solar 
installations, 3:2964 
HEAT EXCHANGERS/TUBES 
Development of a ceramic tube heat exchanger with relaxing 
joint. Monthly technical progress report, July 1-August 1, 1977, 
3:4665 (FE-2556-07) 
HEAT FLOW/CALCULATION METHODS 
Estimation of subsurface temperature in oil and gas producing 
areas, northeast Japan, 3:5066 
HEAT FLOW/MATHEMATICAL MODELS 
Unsteady flow of a compressible liquid in inhomogeneous porous 
substances: basic problem; base-reversal problem. Part II, 3:3088 
HEAT PIPES 
— heat-pipe neutral particle spectrometer, 3:5635 (TID- 
5) 
HEAT PIPES/USES 
Heat-pipe bismuth laser; examination of laser action at 4722A in 
bismuth vapor. Final report 1 May 1973-31 Jan 1975, 3:4708 
(AD-A-039568) 


HEAT TRANSFER 


HEAT PUMPS/COST 
Heat pump heating in domestic buildings, 3:4158 

HEAT PUMPS/DESIGN 
Device for heating by means of a heat pump (Patent), 3:4133 
Heating system with a heat pump (Patent), 3:4151 

HEAT PUMPS/ECONOMICS 

Economic evaluation of heat pumps, 3:4130 

Economy of operation of mini-pools: application of the heat pump, 
3:4233 

Technological and economic investigations into gas-fired heat 
pump systems, 3:4125 

HEAT PUMPS/EDUCATION 
EPA Van operational manual, 3:2816 (PB-259177) 
HEAT PUMPS/ENERGY CONSERVATION 
Economy of operation of mini-pools: application of the heat pump, 
3:4233 
HEAT PUMPS/ENERGY EFFICIENCY 
Economic evaluation of heat pumps, 3:4130 
HEAT PUMPS/HEAT EXCHANGERS 

Optimising heat exchangers for air-to-air space-heating heat pumps 

in the United Kingdom (Air-to-air), 3:4131 
HEAT PUMPS/HEAT RECOVERY 
Demonstration of building heating with a heat pump using thermal 
effluent. Special report, 3:4134 (AD-A-041024) 
HEAT PUMPS/LUBRICATING OILS 
Heat pump refrigerants and lubricants, 3:4124 
HEAT PUMPS/OPERATION 
Heat pump: a future way of heating, 3:4126 
HEAT PUMPS/OPTIMIZATION 

Heat pumps with additional gas heating, 3:4150 

Tasks and problems of heat pumps for domestic heating in the 
future energy supply, 3:4154 

HEAT PUMPS/PERFORMANCE 

Demonstration of building heating with a heat pump using thermal 
effluent. Special report, 3:4134 (AD-A-041024) 

Investigation of methods to improve heat pump performance and 
reliability in a northern climate, 3:2927 (EPRI-ER-283- 
SR(Vol.1)) 

HEAT PUMPS/PERFORMANCE TESTING 

American heat pumps in British houses, 3:4145 

Controlled environment laboratory for the testing of domestic 
heat pumps (Air-to-water), 3:4153 

Operating experiences with heat pump installations, 3:4148 

HEAT PUMPS/TECHNOLOGY ASSESSMENT 

Heat pump heating in domestic buildings, 3:4158 

Technological and economic investigations into gas-fired heat 
pump systems, 3:4125 

HEAT PUMPS/WASTE HEAT UTILIZATION 
Heating system with a heat pump (Patent), 3:4151 
HEAT RECOVERY/COST BENEFIT ANALYSIS 
Heat recovering systems, 3:4225 
HEAT RECOVERY/REVIEWS 
Heat recovering systems, 3:4225 
HEAT RESISTING ALLOYS/MECHANICAL PROPERTIES 

Oak Ridge National Laboratory (Summary of research activities 

on mechanical properties of LMFBR materials), 3:4354 (ORNL- 


5287) 
HEAT RESISTING ALLOYS/OXIDATION 
Volatilization of oxides during oxidation of some superalloys at 
1200 C (Inconel 750, GE-1531), 3:4412 (N-77-23238) 
HEAT STORAGE 
See also LATENT HEAT STORAGE 
SENSIBLE HEAT STORAGE 
THERMOCHEMICAL HEAT STORAGE 
HEAT STORAGE/COMPARATIVE EVALUATIONS 
Hot water storage systems group report, 3:3070 
HEAT STORAGE/ECONOMICS 
Case for thermal storage, 3:3912 
Economic considerations group report, 3:3077 
Technical and economic feasibility of thermal storage systems, 
3:3068 
HEAT STORAGE/FEASIBILITY STUDIES 
Case for thermal storage, 3:3912 
Technical and economic feasibility of thermal storage systems, 
68 


HEAT STORAGE/MEETINGS 
Solar energy storage subsystems for the heating and cooling of 
buildings, 3:3057 
HEAT STORAGE/RECOMMENDATIONS 
Long-term and seasonal storage group report, 3:3074 
HEAT STORAGE/RESEARCH PROGRAMS 
Energy storage activities at ERDA, 3:3069 
NSF role in solar thermal storage, 3:3056 
HEAT STORAGE/TECHNOLOGY ASSESSMENT 
ee and economic feasibility of thermal storage systems, 
:3068 
HEAT TRANSFER 
See also HEAT FLOW 





HEAT TRANSFER/MATHEMATICAL MODELS 


RADIANT HEAT TRANSFER 
HEAT TRANSFER/MATHEMATICAL MODELS 
Changes in the thermal microclimate due to urbanization, 3:5169 
HEAT SMISSION 
See HEAT TRANSFER 
HEATING LOAD/FORECASTING 
Energy and pollution ae oe technique, 3:4016 
HEATING LOAD/REGIONAL ANALYSIS 
Energy and pollution mapping: a prediction technique, 3:4016 
HEATING OILS/DATA 
Heating oils, 1977, 3:2423 (BERC/PPS-77/4) 
HEATING SYSTEMS/ENERGY CONSERVATION 
Fighting energy losses. 9th ISH gives pointers to solutions 
—— economical heating with conventional systems, 
411 
HEATING SYSTEMS/THERMAL EFFICIENCY 
Control of overall thermal efficiency of combustion heating 
systems, 3:4152 
HEAVY ION ACCELERATORS 
See also VICKSI 
Heidelberg 3MV c-w heavy ion postaccelerator section using 
ay phased spiral resonators, 3:4815 
Munich heavy ion post accelerator, 3:4818 
HEAVY ION ACCELERATORS/BEAM BUNCHERS 
Application of a —_ resonator for bunching picosecond heavy- 
ion pulses, 3:4883 
HEAVY ION ACCELERATORS/BEAM EXTRACTION 
Extraction system for the Chalk River superconducting heavy-ion 
cyclotron, 3:4961 
HEAVY ION ACCELERATORS/BEAM TRANSPORT 
Transmission measurements for heavy ion beams through the 
Rochester MP Tandem, 3:4821 
HEAVY ION ACCELERATORS/DESIGN 
Heavy ion facility for radiation therapy, 3:4803 
JINR U-400 isochronous heavy ion cyclotron, 3:4822 
Status of the Chalk River superconducting heavy-ion cyclotron, 
3:4812 
HEAVY ION ACCELERATORS/MAGNETIC FIELDS 
Movable steel trim rods and the orbit dynamics of the Chalk River 
superconducting heavy ion cyclotron, 3:4861 
HEAVY ION ACCELERATORS/PLANNING 
New multidisciplinary separated-sector cyclotron facility, 3:4813 
HEAVY ION ACCELERATORS/RF SYSTEMS 
50kW-transmitter for the Munich heavy ion postaccelerator, 
3:4916 
HEAVY ION ACCELERATORS/SUPERCONDUCTING 
CAVITY RESONATORS 
Microprocessor-based feedback system for phase and amplitude 
stabilization of superconducting resonators, 3:4929 
Modelling of the Chalk River superconducting heavy-ion 
cyclotron rf structure, 3:4932 
Operation experiences with the test section of a superconducting 
heavy ion post accelerator, 3:4817 
Status report on Stanford's superconducting heavy ion linac 
project, 3:4886 
HEAVY ION ACCELERATORS/SUPERCONDUCTING COILS 
Football coil: a device to produce absolute minimum magnetic 
field and an isochronous cyclotron for heavy ions, 3:4895 
HEAVY ION REACTIONS 
See also KRYPTON 84 REACTIONS 
NEON 20 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
XENON 136 REACTIONS 
HEAVY ION REACTIONS/INCLUSIVE INTERACTIONS 
Multiplicity and charged particle emission in relativistic heavy ion 
collisions (Cross sections, statistical thermodynamic models), 
3:5534 (LBL-6537) 
HEAVY ION REACTIONS/POTENTIAL ENERGY 
Potential-energy surfaces for asymmetric heavy-ion reactions, 


HEAVY IONS/STOPPING POWER 
Sem of heavy charged particles through matter, 3:5582 
HEAVY LEPTONS/LEPTONIC DECAY 
Improved lower limits on neutral fermion masses, 3:5502 (COO- 
2220-109) 
Lectures in electron-positron annihilation. Part II. Anomalous 
— production (Analysis in progress), 3:5492 (SLAC-PUB- 


HEAVY WATER/PRODUCTION 
Development of advanced concepts for improved heavy water 
production technology. I. Quarterly progress report, October 1, 
1976-December 31, 1976, 3:2706 (UCID-17405-77-1) 
—— _— and future of heavy-water production methods, 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER COOLED REACTORS 
See also FRJ-2 REACTOR 
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ISPRA-]1 REACTOR 
PHWR TYPE REACTORS 
HEAVY WATER COOLED REACTORS/CORE SPRAY 
SYSTEMS 


Nuclear reactors (Patent), 3:3856 
HEAVY WATER MODERATED REACTORS 
See also CANDU TYPE REACTORS 
FRJ-2 REACTOR 
ISPRA-1 REACTOR 
PHWR TYPE REACTORS 
SGHWR REACTOR 
HEAVY WATER MODERATED REACTORS/NEUTRON 
TRANSPORT 
Computational benchmark problems: a review of recent work 
within the American Nuclear Society Mathematics and 
Computation Division, 3:3293 
HEAVY WATER MODERATED REACTORS/REACTOR 
COOLING SYSTEMS 
Nuclear reactor (Patent), 3:3388 
HEAVY WATER MODERATED REACTORS/REACTOR 
KINETICS 


Computational benchmark problems: a review of recent work 
within the American Nuclear Society Mathematics and 
Computation Division, 3:3293 

HEISSD FREAKTORANLAGE 
See HDR REACTOR 
HELIOSTATS/DESIGN 

Open cycle gas turbine solar electric system. bw, =~ design of 
a — receiver and turbine interfaces, 3:2907 (EPRI- 
ER-371-SR) 


HELIOSTATS/MATERIALS TESTING 
Central receiver solar thermal power system, collector subsystem. 
~~ technical progress report No. 5, 3:2908 (SAN-1111- 
76-5) 
HELIOSTATS/PERFORMANCE TESTING 
Central receiver solar thermal power system, collector subsystem. 
aed technical progress report No. 5, 3:2908 (SAN-1111- 
76- 


HELIUM 
See also CRYOGENIC FLUIDS 
HELIUM/AUTOIONIZATION 

Mechanism for vibrational autoionization in H2 (Cross sections, 

threshold to 735 A), 3:5460 (ANL-76-88(Pt.1)) 
HELIUM/ION SCATTERING ANALYSIS 

Measurement of light-atom distributions in solids, 3:4523 (SAND- 

77-0701(Vol.3)(No. 1)) 
HELIUM/ION-ATOM COLLISIONS 

Born-approximation calculations of the energy and angular 
distribution of electrons ejected by proton-impact ionization of 
helium (1 keV to 200 MeV, cross sections, tables, energy and 
angular distributions), 3:5472 (ANL-76-88(Pt.1)) 

Exact numerical solution of the Schroedinger equation with the 
Lennard-Jones potential (Differential equations), 3:5475 (ANL- 
76-88(Pt.1)) 

Single electron ieee of multicharged ions on atoms at 
moderate and high collision energies (Total cross sections), 
3:5485 (ORNL-tr-4457) 

HELIUM/MARKET 

Comprehensive investigation and report on helium uses. Final 
report, 31 January 1977 (Forecasts to 1985 and 2000), 3:3973 
(PB-263515) 

HELIUM/USES 

Comprehensive investigation and report on helium uses. Final 
report, 31 January 1977 (Forecasts to 1985 and 2000), 3:3973 
(PB-263515) 

HELIUM HYDRIDES/PHOTOIONIZATION 

Mechanism for vibrational autoionization in Hz (Cross sections, 

threshold to 735 A), 3:5460 (ANL-76-88(Pt.1)) 
HELIUM I/BOILING 

An apparatus for visualizing continuows flow voiling in liquid 
helium I, 3:5490 (N-76-33446) 

HELIUM IONS/ION-ATOM COLLISIONS 

Total cross sections for collisions between atomic paticles at high 
Hr sae (Elastic and inelastic collisions), 3:5474 (ANL-76- 

-s 
HELIUM IONS/RANGE 

Correlation between blister skin thickness, the maximum in the 
damage-energy distribution, and projected ranges of helium ions 
in Nb for the energy range 10-1500 keV, 3:4441 

HELIUM-NEON LASERS, ISSION SPECTRA 

Investigation of the radiation spectrum of a gas laser with a 

methane cell for A = 3.39 um, 3:4742 
HEMATIN 

See HEME 
HEMATOPORPHYRIN (HEME) 

See HEME 
HEME/BIOCHEMICAL REACTION KINETICS 

Oxidation of heme by O2 and O2~ and ferrocyanide. Progress 
report, September 1, 1976-July 1, 1977, 3:5228 (COO-3221-47) 
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HEME/OXIDATION 
Oxidation of heme by O2 and O2~ and ferrocyanide. Progress 
report, September 1, 1976-July 1, 1977, 3:5228 (COO-3221-47) 


See HEME 
HEPTANE/CATALYTIC CRACKING 
Electron-transfer cracking, 3:2355 
HEPTANE/FLAME PROPAGATION 
Horizontal propagation of laminar flames through vertically 
diffusing mixtures above a ground plane, 3:2788 
HERPES SIMPLEX/INFECTIVITY 
Studies on virus-induced cell fusion. Progress report, May 1, 1976- 
July 31, 1977, 3:5251 (COO-3419-18) 
HEXADECANE/CHEMICAL REACTION KINETICS 
Microstirred flow reactor: potential utilization for kinetic and 
mechanistic studies of the reaction of additives in fuels and 
lubricants, 3:4589 
HEXANE/COMBUSTION KINETICS 
Evaporation and combustion of uniformly sized droplets of hexane 
in a refractory tube, 3:2454 
HEXANE/FLAME PROPAGATION 
Horizontal propagation of laminar flames through vertically 
diffusing mixtures above a ground plane, 3:2788 
HFR REACTOR/IRRADIATION DEVICES 
High flux materials testing reactor HFR Petten. Characteristics of 
facilities and standard irradiation devices (Edition 1976-1977), 
3:3659 (EUR-5700) 
HFR REACTOR/REACTOR EXPERIMENTAL FACILITIES 
High flux materials testing reactor HFR Petten. Characteristics of 
facilities and standard irradiation devices (Edition 1976-1977), 
3:3659 (EUR-5700) 
HIGGS MODEL/SPACE-TIME 
Study of spontaneously broken conformal symmetry in curved 
space-times, 3:5516 (COO-3285-33) 
HIGH BTU GAS/BIOSYNTHESIS 
Systems study of fuels from sugarcane, sweet sorghum, sugar 
beets, and corn. Volume V. Comprehensive evaluation of corn. 
Task 77, final report, 3:2874 (BMI-1957A(Vol.5)) 
HIGH BTU GAS/JGC METHANE-RICH GAS PROCESS 
Method for the production of methane-rich gases by catalytic 
cracking of hydrocarbons (Patent), 3:2762 
HIGH BTU GAS/PRODUCTION 
COz acceptor process pilot plant, 1976, 3:2051 (CONF-761064-) 
Liquid phase methanation: shift PDU results and pilot plant status 
3 G refs ), 3:2056 (CONF-761064-) 
Pipeline gas from coal-hydrogenation (IGT hydrogasification 
process). Project 9000 quarterly report No. 3, January 1-March 
31, 1977, 3:2087 (FE-2434-12) 
Procedures for pricing synthetic pipeline gas from coal, 3:2070 
(CONF-7510149-) 
HIGH BTU GAS/SYNTHESIS 
Method for the production of methane-rich gases by catalytic 
cracking of hydrocarbons (Patent), 3:2762 
Process and catalyst for synthesizing low boiling (C1 to C3) 
aliphatic hydrocarbons from carbon monoxide and hydrogen 
(Patent), 3:2761 
HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 
Researcn program in elementary particle theory. Progress report, 
1976-1977, 3:5500 (ORO-3992-305) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX REACTOR PETTEN 
See HFR REACTOR 
HIGH-PURITY GE DETECTORS 
Simple method for determining absolute disintegration rates for 
some radionuclides, 3:5023 
HIGH-TEMPERATURE FUEL CELLS/DESIGN 
Method for operating a fuel cell system and fuel cell system for 
executing this method (Patent; methane fuel), 3:4102 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGH-VOLTAGE PULSE GENERATORS/RESEARCH 
PROGRAMS 
Development of high voltage pulse power systems, 3:5693 
(CONF-750266-) 
HIGHWAYS 
See ROADS 
HODOSCOPES/PERFORMANCE 
Scintillation counter hodoscope for low energy light ions, 3:5038 
HODOSCOPES/PLASTIC SCINTILLATION DETECTORS 
Scintillation counter hodoscope for low energy light ions, 3:5038 
HOLMIUM/EMISSION SPECTRA 
Rydberg series in the lanthanides and actinides observed by 
stepwise laser excitation, 3:5465 (UCRL-79521) 
HOLMIUM/PHOTOIONIZATION 
Rydberg series in the lanthanides and actinides observed by 
stepwise laser excitation, 3:5465 (UCRL-79521) 


HOUSES/SOLAR SPACE HEATING 


HOLMIUM ALLOYS/MAGNETIZATION 
= of cubic crystal field on the magnetic anisotropy in HoAh, 


HONEYCOMB STRUCTURES/LIGHT TRANSMISSION 
Approximate equation for predicting the solar transmittance of 
transparent honeycombs, 3:3018 
HORDEUM 
See BARLEY 
HOSPITALS/RADIOACTIVE WASTE STORAGE 
Disposal of wastes from radiopharmaceuticals administered in 
human body in hospital, 3:2664 
HOSPITALS/SAFETY ENGINEERING 
Overview of the relations earthquake source parameters and the 
specification of strong ground motion for design purposes, 
3:5380 (UCRL-79982) 
HOSPITALS/SITE SELECTION 
Overview of the relations earthquake source parameters and the 
specification of strong ground motion for design purposes, 
3:5380 (UCRL-79982) 
HOSPITALS/SOLAR AIR CONDITIONING 
Solar energy for health care institutions, 3:2932 (HRP-0013434) 
HOSPITALS/SOLAR SPACE HEATING 
Solar energy for health care institutions, 3:2932 (HRP-0013434) 
HOSPITALS/SOLAR WATER HEATERS 
Solar energy for health care institutions, 3:2932 (HRP-0013434) 
Solar water heating and data monitoring systems at South County 
Hospital, Wakefield, Rhode Island, 3:2996 (EPRI-ER-217) 
HOSPITALS/WASTE DISPOSAL 
Vacuum systems for the collection of solid wastes, 3:4773 
HOT ATOM CHEMISTRY 
(Chemical reactions of atoms or ions of high kinetic energies (more 
than 1 ev) resulting from nuclear transformations.) 
HOT ATOM CHEMISTRY/RESEARCH PROGRAMS 
Reaction studies of hot silicon and germanium radicals. Progress 
ia September 1, 1976-August 31, 1977, 3:4606 (COO-1713- 


74) 
HOT PLASMA 
See also LASER-PRODUCED PLASMA 
HOT PLASMA/THERMAL INSULATION 
Method and apparatus for use in approaching thermonuclear 
temperatures using turbulent thermal insulation (Patent), 3:5626 
HOT-DRY-ROCK SYSTEMS/WELL DRILLING 
Planning, drilling, logging, and testing of energy extraction hole 
EE-1, Phases I and II, 3:3119 (LA-6906-MS) 
HOUSES/ENERGY CONSERVATION 
Committee report on energy conservation standards for new 
residential buildings, 3:4004 
Energy conservation: buildings (a bibliography with abstracts). 
Report for 1964-May 1977, 3:4136 (NTIS/PS-77/0396) 
Energy usage characteristics of single family residences and their 
occupants in Illinois. Volume I: methodology, 3:4140 (PB- 
259519) 
Evaluation of an energy conserving research house involving 
multi-modal operation of solar and heat pump systems, 3:2946 
NASA technology utilization house technical support package, 
3:4135 (N-77-24011) 
HOUSES/ENERGY CONSUMPTION 
Energy inputs and heat losses in residences, 3:4157 
HOUSES/HEAT LOSSES 
Energy inputs and heat losses in residences, 3:4157 
HOUSES/HEAT STORAGE 
Use of building structural components for thermal storage 
(SKYTHERM, BAER, WRIGHT, ODEILLO, MIGEL, 
LOF), 3:2993 
HOUSES/HEATING SYSTEMS 
Control of overall thermal efficiency of combustion heating 
systems, 3:4152 
DEPAF: a computer model for design and performance analysis 
of furnaces. Conference paper 1 June 1976-15 January 1977, 
3:4144 (PB-268340) 
HOUSES/RETROFITTING 
Future ordinance for thermal insulation. Results of the ‘Therma’ 
competition, 3:4146 
Recommended criteria for retrofit materials and products eligible 
for tax credit. Final report, 3:4142 (PB-266907) 
HOUSES/SOLAR AIR CONDITIONING 
Individual load center: solar heating and cooling residential 
project, 3:2926 (EPRI-ER-283-SR(Vol.1)) 
Individual load center: solar heating and cooling residential 
project, 3:2930 (EPRI-ER-371-SR) 
System definition study. Phase 1 of individual load center solar 
ma and cooling residential project, 3:2931 (EPRI-ER-467- 
by 


) 
HOUSES/SOLAR SPACE HEATING 
80% of the heat demand met by solar energy, 3:2940 
Design concepts for solar dwellings (WRIGHT, SKYTHERM, 
DAVIS, BAER, THOMASON, LOF, ODEILLO), 3:2994 
Development trends for solar space heating systems, 3:2981 





HOUSES/SOLAR WATER HEATERS 


Hybrid passive/active solar house (Trombe wall with forced air 
circulation), 3:2970 

Individual load center: solar heating and cooling residential 
project, 3:2926 (EPRI-ER-283-SR(Vol.1)) 

Individual load center: solar heating and cooling residential 
project, 3:2930 (EPRI-ER-371-SR) 

Investigation of methods to improve heat pump performance and 
reliability in a northern climate, 3:2927 PRI ER-283- 
SR(Vol.1)) 

Performance evaluation of a solar house in Quebec (Vertical air 
heating collector), 3:2976 

Preparatory heat technological measures for converting of older 
buildings to utilize solar energy, 3:2982 

Solar house with additional liquid gas operated heating system. 
Trivalent heating plant with a concept which points to the 
future near Celle, 3:2872 

Stimulations for design and construction of solar houses, 3:2980 

System definition study. Phase 1 of individual load center solar 
heating and cooling residential project, 3:2931 (EPRI-ER-467- 


SY) 
HOUSES/SOLAR WATER HEATERS 
80% of the heat demand met by solar energy, 3:2940 
Individual load center: solar heating and cooling residential 
roject, 3:2930 (EPRI-ER-371-SR) 
HOUSES/SPACE HEATING 
American heat pumps in British houses, 3:4145 
Heat pump heating in domestic buildings, 3:4158 
Heat pumps with additional gas heating, 3:4150 
Heating system with a heat pump (Patent), 3:4151 
Operating experiences with heat pump installations, 3:4148 
Tasks and problems of heat pumps for domestic heating in the 
future energy supply, 3:4154 
Use of gas-fired rado-panels in households, trades and industries, 


3:414 
HOUSES/TECHNOLOGY UTILIZATION 
NASA technology utilization house technical support package, 
3:4135 (N-77-24011) 
HOUSES/THERMAL INSULATION 
Future ordinance for thermal insulation. Results of the Therma’ 
competition, 3:4146 
Preparatory heat technological measures for converting of older 
buildings to utilize solar energy, 3:2982 
HOUSES/WATER HEATERS 
Design of an integrated burner-boiler system using flue-gas 
recirculation, 3:4780 
HTGR PEACH BOTTOM REACTOR 
See PEACH BOTTOM-1 REACTOR 
HTGR TYPE REACTORS 
See also AVR REACTOR 
PEACH BOTTOM-I REACTOR 
THTR-300 REACTOR 
VRAIN REACTOR 
High-temperature nuclear reactors: economy, ecology, 
technology, 3:3360 
HTGR TYPE REACTORS/COATED FUEL PARTICLES 
Concentration profiles of fission products in the coating layers of 
irradiated fuel particles, 3:3359 
Determination of defective particle fraction in high-temperature 
gas-cooled reactor fuels, 3:3351 
Improved moulding material for addition to nuclear fuel particles 
to produce nuclear fuel elements (Patent), 3:3367 
Some calculations of the failure statistics of coated fuel particles, 
3:3342 (AERE-R-8724) 
HTGR TYPE REACTORS/DESIGN BASIS ACCIDENTS 
Design basis and site qualification events for the HTGR, 3:3892 
a TYPE REACTORS/DIRECT CYCLE COOLING 
YSTEMS 


Cooling of nuclear power stations with high temperature reactors 

and helium turbine cycles, 3:3356 
HTGR TYPE REACTORS/FUEL CYCLE 

Design evaluation of the 40-cm (16-inch) primary burner system, 
3:2577 (GA-A-14452) 

Effects of fast breeders’ characteristics on consumptions and 
expenditures related to electric power generation. An 
assessment for the European Community, 3:3403 (EUR-5598) 

Fuel cycle of gas-cooled HTR reactors, 3:3357 

Molten-salt reactor strategies viewed from fuel conservation 
effect, (2). Utilization of converters using uranium-235 and 
coprosperity with high-temperature-gas-cooled reactors, 3:3451 

Reprocessing yields and material throughput: HTGR recycle 
demonstration facility, 3:2575 (GA-A-14320) 

Safety aspects of solvent nitration in HTGR fuel reprocessing, 
3:2576 (GA-A-14372) 

Technical Division quarterly progress report, April 1-June 30, 
1977, 3:2581 (ICP-1123) 

HTGR TYPE REACTORS/FUEL ELEMENTS 
Burn-up swelling of high density oxide, HTR fuel elements, 3:3348 
Fabrication and properties of particle fuel, 3:2569 
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Fuel element (Patent; HTGR), 3:3369 

Grabbing tool for a nuclear fuel element (Patent), 3:3361 

Suitable matrix for the manufacture of nuclear fuel rods, 3:3368 

HTGR TYPE REACTORS/NEUTRON TRANSPORT 

Computational benchmark problems: a review of recent work 
within the American Nuclear Society Mathematics and 
Computation Division, 3:3293 

HTGR E REACTORS/PRIMARY COOLANT CIRCUITS 

Improvements in or relating to the inhibition of hydrogen 

iffusion in through metals (Patent), 3:3523 
HTGR TYPE REACTORS/REACTOR COOLING SYSTEMS 

COPE; an out-of-reactor loop for plate-out and lift-off studies, 
3:3341 (AERE-R-8524) 

Helium as a cooling medium for high temperature reactors, 3:3350 

Real gas behaviour of helium as a cooling medium for high- 
temperature reactors, 3:3349 

Special motors for driving helium blowers for high-temperature 
reactors, 3:3364 

HTGR TYPE REACTORS/REACTOR CORES 

Scaling laws for HTGR core block seismic response, 3:3806 (LA- 
UR-77-2010) 

Thermal stress analysis of HTGR fuel and control rod fuel blocks 
in the HTGR in-block carbonization and annealing furnace, 
3:3347 (ORNL/TM-5861) 

HTGR TYPE REACTORS/REACTOR KINETICS 

Computational benchmark problems: a review of recent work 
within the American Nuclear Society Mathematics and 
Computation Division, 3:3293 

HTGR TYPE REACTORS/REACTOR MATERIALS 

Reloadable graphite creep facility for tensile or compressive 

experiments, 3:3353 
HTGR TYPE REACTORS/REACTOR SAFETY 

Design basis and site qualification events for the HTGR, 3:3892 

GCR safety program. Quarterly progress report for the period 
ending June 30, 1977, 3:3783 (GA A-A-14513) 

Status of safety-related qualification and design verification and 
support programs in support of HTGR PSARs. Biannual report 
for period ending February 28, 1977, 3:3782 (GA-A-14415) 

HTGR TYPE REACTORS/SEISMIC EFFECTS 

at response of a multielement HTGR core, 3:3685 (BNL- 
23197 

UMAN 


CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS/HEALTH HAZARDS 

Characterization of respirable particles generated during the use of 
aerosolized consumer products, 3:5354 (LF-56) 

Combined experimental and simulation approach to studying the 
inhalation toxicology of aerosolized consumer products 
(Inhalation toxicity testing in laboratory animals), 3:5353 (LF- 
56) 


Great Lakes waters: radiation dose commitments, potential health 

effects, and cost-benefit considerations, 3:5212 (ANL/ES-58) 
HUMAN POPULATIONS/RADIATION DOSES 

Dose factors to calculate the radiation exposure due to radioactive 
waste air from nuclear facilities, 3:3644 (Juel-1381) 

Great Lakes waters: radiation dose commitments, potential health 
effects, and cost-benefit considerations, 3:5212 (ANL/ES-58) 

Radiological impact of airborne effluents of coal-fired and nuclear 
power plants, 3:5148 (ORNL-5315) 

Recommendations on guidance for technic to reduce unnecessary 
exposure from x-ray studies in Federal health care facilities. 
Background report, 3:5373 (PB-259866) 

HUMAN POPULATIONS/RADIATION HAZARDS 

Trends in public health in the population near nuclear facilities: a 

critical assessment, 3:3863 
HUMAN POPULATIONS/RESPONSE MODIFYING FACTORS 

Characterization of respirable particles generated during the use of 

aerosolized consumer products, 3:5354 (LF-56) 
HUMIC ACIDS/CHEMICAL REACTIONS 

a of cupric ion with humic acid. Master's thesis, 3:2119 
(PB-266338) 

HUMIC ACIDS/PYROLYSIS 

Thermal alteration experiments on organic matter from recent 
marine sediments in relation to petroleum genesis, 3:2312 

HUMIDITY/MATHEMATICAL MODELS 
Changes in the thermal microclimate due to urbanization, 3:5169 
HUNGARY/OIL SHALE DEPOSITS 

Geological conditions of the upper Pannonian oil shale deposit 

recovered in the Balaton Highland and at Kemeneshat, 3:2499 
HUTCHINSON ISLAND-1 REACTOR 

See LUCIE-1 REACTOR 
HVAC SYSTEMS/ELECTRIC CABLES 

Electric cables for high energy transmission, 3:3224 

Water cooled high voltage power cable with outer thermal 
insulation (Patent), 3:3220 

HVAC SYSTEMS/ELECTRICAL INSULATION 

Contribution to the study of dielectric properties of high voltage 

insulating materials, 3:3218 
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HVAC SYSTEMS/LOAD MANAGEMENT 
Voltage control and transient overvoltages of extra-long-distance 
ac transmission lines, 3:3219 
HVAC SYSTEMS/POWER TRANSMISSION LINES 
Development of polymer-bonded silica (POLYSIL) for electrical 


applications. Final report, 3:3217 (EPRI-EL-488) 
HVDe'S YSTEMS/ELECTRIC CABLES 


Electric cables for 4 energy transmission, 3:3224 
HWGCR OF CZECHO VAKIA 
See BOHUNICE A- 7 REACTOR 
HYBRID REACTORS/BREEDING 
Power generation versus fuel production in light water hybrid 
reactors, 3:5676 (PPPL-13 15) 
HYBRID REACTORS/ECONOMIC DEVELOPMENT 
Power generation versus fuel production in light water hybrid 
reactors, 3:5676 (PPPL-13 19) 
HYBRID REACTORS/POWER GENERATION 
Power generation versus fuel production in light water hybrid 
reactors, 3:5676 (PPPL-13 19) 
HYDRAULIC CONTROL DEVICES/MAINTENANCE 
Longwall extraction at South Bulli Colliery (Powered roof 
supports), 3:2254 
HYDRAULIC FRACTURING/ELECTRICAL SURVEYS 
Shallow formation hydrofracture mapping experiment, 3:2342 
(SAND-77-0142C) 
HYDRAULIC TURBINES 
See also TURBOGENERATORS 
HYDRAULIC TURBINES/SIZE 
Dimensioning of pump-turbines, 3:2807 
RAZINE/BIOLOGICAL EFFECTS 
Mutagenesis of yeast by hydrazine: dependence upon post- 
treatment cell division (UV radiation), 3:5300 
HYDRAZINE/COMBUSTION 
Ignition and combustion of liquid monopropellants at high 
pressures, 3:2794 
HYDRAZINE/ENVIRONMENTAL TRANSPORT 
Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB-267121) 
HYDRAZINE/IGNITION 
Ignition and combustion of liquid monopropellants at high 
pressures, 3:2794 
HYDRIDES/CRYSTAL STRUCTURE 
Interstitial phases, 3:4456 
HYDROCARBON FUEL CELLS/DESIGN 
Method for operating a fuel cell system and fuel cell system for 
executing this method (Patent; methane fuel), 3:4102 
HYDROCARBON FUEL CELLS/EXHAUST 
RECIRCULATION SYSTEMS 
Method for operating a fuel cell system and fuel cell system for 
executing this method (Patent; methane fuel), 3:4102 
HYDROCARBON FUEL CELLS/HYDROGEN GENERATORS 
Method for operating a fuel cell system and fuel ceil system for 
executing this method (Patent; methane fuel), 3:4102 
HYDROCARBONS 
See also ALKANES 
ALKENES 
ALKYNES 
BENZANTHRACENE 
BENZENE 
BENZOPYRENE 
POLYENES 
TOLUENE 
HYDROCARBONS/AIR POLLUTION ABATEMENT 
The effect of automotive fuel conservation measures on air 
pollution. Final report, 3:3966 (PB-259908) 
HYDROCARBONS/ALKYLATION 
Vapor pressure-adjusted motor fuel alkylate of reduced fluoride 
content (Patent), 3:2351 
HYDROCARBONS/BIOLOGICAL ACCUMULATION 
Accumulation and release of petroleum-derived aromatic 
hydrocarbons by four species of marine animals, 3:5365 
HYDROCARBONS/BIOLOGICAL EFFECTS 
Fate and effects of petroleum hydrocarbons in marine coastal 
ecosystems (Biological effects of petroleum hydrocarbons on 
sO organisms in coastal ecosystems), 3:5193 (BNWL- 
1 
HYDROCARBONS/CHEMILUMINESCENCE 
Chemiluminescence measurement of reactivity weighted ethylene- 
equivalent hydrocarbons, 3:5131 
HYDROCARBONS/COMBUSTION PROPERTIES 
Oxidation of soot in fuel rich flames, 3:4624 
Radical and chemi-ion precursors: electric field effects in soot 
nucleation, 3:2767 
HYDROCARBONS/DISTILLATION 
Influence of feedstock distillation range on lube oil peaiacttng 
process indices and properties of lube stocks, 3:2388 
HYDROCARBONS/ELECTRICAL PROPERTIES 
Effect of diffuse daylight on electrical conductivity and static 
charging of hydrocarbon fluids, 3:2432 


HYDROELECTRIC POWER PLANTS/CONSTRUCTION 


HYDROCARBONS/ENVIRONMENTAL EFFECTS 
Desirability of the health physics society assumin CON 
in nonnuclear and nonradiation fields, 3:5101 cael 
HYDROCARBONS/ENVIRONMENTAL TRAN: 
Oil and gas seeps in Alaska. North-central Gulf 7 pond Report 
of investigation 1976, 3:2313 (PB-259325) 
Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB-267121) 
HYDROCARBONS/EVAPORATION 
Evaporation loss of hydrocarbon in handling petroleum, 3:2404 
HYDROCARBONS/FLAMES 
Distributions of temperature and major species in laminar diffusion 
flames, 3:4643 
Effect of metal additives on the amount of soot emitted by 
premixed hydrocarbon flames, 3:2766 
HYDROCARBONS/FLOCCULATION 
Feasibility study of the precipitation of solid hydrocarbons of 
petrolatum in an inhomogeneous electric field, 3:2369 
HYDROCARBONS/FRACTIONATION 
Production of solvent hexane by fractionation of platformer 
raffinate, 3:2386 
HYDROCARBONS/HEALTH HAZARDS 
Investigation of selected potential environmental contaminants: 
benzotriazoles. Final technical report, 3:2760 (PB-266366) 
HYDROCARBONS/HYDROCRACKING 
Method for the production of methane-rich gases by catalytic 
cracking of hydrocarbons (Patent), 3:2762 
HYDROCARBONS/ISOTOPE RATIO 
Measurement of carbon isotope ratios in volatile hydrocarbons 
derived from plants. Final report, 3:5173 (PB-267783) 
HYDROCARBONS/MEASURING METHODS 
Chemiluminescence measurement of reactivity weighted ethylene- 
equivalent hydrocarbons, 3:5131 
HYDROCARBONS/OXIDATION 
Rate — for elementary steps in hydrocarbon oxidation, 
:4642 


HYDROCARBONS/PHOTOCHEMICAL REACTIONS 
Chemical consequences of air quality standards and of control 
implementation programs. Roles of hydrocarbons, oxides of 
nitrogen and aged smog in the production of photochemical 
oxidant. Final report 1 August 1973-30 June 1974, 3:5130 (PB- 
269376) 
HYDROCARBONS/PRODUCTION 
Process for producing fluid fuel from coal (Patent; 34 claims), 
:209 


nsibilities 
es 


Process for producing fluid fuel from coal (Patent; 26 claims), 

3:2100 
HYDROCARBONS /PURIFICATION 

Fuel cleanliness--a most important problem in chemmotology, 

3:2441 
HYDROCARBONS/SOLVENT EXTRACTION 

Liquid-liquid extraction apparatus (Patent; for extracting 
mercaptans from hydrocarbon over wide range of flow rates), 
3:2354 

HYDROCARBONS/STORAGE 

Fuel cleanliness--a most important problem in chemmotology, 

3:2441 
HYDROCARBONS/SYNTHESIS 

Synthesis of gaseous hydrocarbons from carbon monoxide and 
hydrogen over transition metal catalysts. 1. The activity and 
selectivity of graphite-supported metal catalysts, 3:2781 

HYDROCARBONS/UNDERGROUND STORAGE 

North American storage capacity for light hydrocarbons 1977, 
3:2434 (NP-22403) 

HYDROCHLORIC ACID/CHEMICAL REACTION KINETICS 

Kinetics of the reaction of chlorine atoms with hydrogen chloride. 
Technical report, 3:4549 (AD-A-040944) 

HYDROELECTRIC POWER/ENERGY ACCOUNTING 
Energy accounting evaluation of several alternatives for 
hydropower and geothermal development, 3:3114 (PB-269188) 
HYDROELECTRIC POWER/PLANNING 
— in nuclear power and water power in Southern France, 
:3252 
HYDROELECTRIC POWER/WATER RESOURCES 

Analysis of information systems for hydropower operations: 
executive summary, 3:2800 (N-77-14586) 

Wabash River Basin comprehensive study covering reservoir sites 
on Embarrass River, Illinois and Clifty Creek and Patoka River, 
Indiana. Volume index. Volume I. Report. Interim report No. 2, 
3:2798 (AD-A-036531) 

Wabash River Basin comprehensive study. Volume I. Main report, 
3:2799 (AD-A-036536) 

HYDROELECTRIC POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/CONSTRUCTION 

Exploitation of the largest hydropower reserves of Africa with the 
Inga Project, 3:2810 

oo group Malta of the Austrian Draukraftwerke AG, 





HYDROELECTRIC POWER PLANTS/DAMS 


South Africa's largest hydro scheme nears completion, 3:2809 
HYDROELECTRIC POWER PLANTS/DAMS 
Consolidation grouting of the Chirkey dam base, 3:2814 
Dam Tunsbergdalsvatn--a dam subjected to waves generated by 
avalanches, and to extreme floods from a glacier lake, 3:2805 
Description of a drainage gallery for stabilizing the left abutment 
of Muravatn Dam, Southern Norway, 3:2804 
Grouting and draining the base of the dam at the Zeya 
Hydroelectric Power Station, 3:2813 
HYDROELECTRIC POWER PLANTS/ELECTRIC 
GENERATORS 
Fire protection of generators, 3:2806 
Steps to prevent loosening of the steel armature plates in hydraulic 
generators, 3:2811 
HYDROELECTRIC POWER PLANTS/ENVIRONMENTAL 
EFFECTS 


Solar hydroelectric generation (Environmental effects of pumped 
storage hydroelectric power plants), 3:5185 (BNWL-2100(Pt.2)) 
HYDROELECTRIC POWER PLANTS/HYDRAULIC 
TURBINES 
Dimensioning of pump-turbines, 3:2807 
HYDROELECTRIC POWER PLANTS/PLANNING 
Australia approaches limit of hydro power development, 3:2801 
Peru extends Andean river project, 3:2803 
South Africa’s largest hydro scheme nears completion, 3:2809 
HYDROELECTRIC POWER PLANTS/PUMPED STORAGE 
Solar hydroelectric generation (Environmental effects of pum; 
storage hydroelectric power plants), 3:5185 (BNWL-2100(Pt.2)) 
HYDROELECTRIC POWER PLANTS/PUMPS 
Dimensioning of pump-turbines, 3:2807 
HYDROELECTRIC POWER PLANTS/SITE SELECTION 
Exploitation of the largest hydropower reserves of Africa with the 
Inga Project, 3:2810 
HYDROELECTRIC POWER PLANTS/VALVES 
Designing a deflector slab for Howell Bunger valves, 3:2808 
HYDROELECTRIC POWER PLANTS/WATER RESOURCES 
Water resource appraisals for hydroelectric licensing. Planning 
status report: Upper White River Basin, Missouri-Arkansas, 
3:5222 (NP-22446) 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID/REMOVAL 
Bischoff lime process for SO2 removal, 3:2150 (CONF-7604124- 


P1) 
HYDROGEN/ATOM-ATOM COLLISIONS 
Total cross sections for collisions between atomic paticles at high 
velocities (Elastic and inelastic collisions), 3:5474 (ANL-76- 
88(Pt.1)) 
HYDROGEN/CHEMICAL REACTION KINETICS 
Chemical reactions on solid surfaces using molecular beam 
techniques. Final report 1 Jan 72-31 Mar 77, 3:4548 (AD-A- 
040579) 
HYDROGEN/CHEMICAL REACTION YIELD 
Production of hydrogen atoms during the thermal dissociation of 
ethylene between 1700 and 2200°K, 3:4637 
HYDROGEN/CHEMICAL REACTIONS 
Experimental investigation of acoustic-kinetic interactions in non- 
equilibrium H2-Cl, reactions, 3:2756 
nara of atomic hydrogen with chemisorbed species: C.H, on 
W, 3:2704 
HYDROGEN/COMBUSTION KINETICS 
Effects of diluents and mixing on nitric oxide from fuel-nitrogen 
species in diffusion flames, 3:2776 
Kinetics of the recombination reaction OH + H + M—H2O + 
M at low temperatures (At temperatures of 230 to 300°K, in 
presence of He, Ar, Nz, or COz), 3:2757 
NO/sub x/ formation from nitrogen in fuel and air during 
turbulent diffusion combustion, 3:2773 
Some observations of the NO* ion and neutral NO in atmospheric 
pressure flames of acetylene and hydrogen, 3:4634 
HYDROGEN/DIFFUSION 
a -induced mobility of substitutional hydrogen in MgO, 


HYDROGEN/ELECTRON-MOLECULE COLLISIONS 
Electron energy degradation in molecular hydrogen (2 and 10 
keV, yield scaling), 3:5473 (ANL-76-88(Pt.1)) 
HYDROGEN/ENERGY TRANSPORT 
Status of the hydrogen energy system concept, 3:2749 
HYDROGEN/ENERGY-LEVEL TRANSITIONS 
Comparison of the Born and Glauber cross sections for the 2s—+3p 
transition of H (Oscillator strengths), 3:5462 (ANL-76-88(Pt.1)) 
HYDROGEN/FLAMES 
Aspects of flame inhibition by halogen compounds, 3:2758 
Characteristics of laminar gas jet diffusion flames under the 
influence of elevated gravity, 3:2759 
Ionization associated with solid particles in flames, 3:2755 
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HYDROGEN/ION-ATOM COLLISIONS 

Total cross sections for collisions between atomic paticles at high 
velocities (Elastic and inelastic collisions), 3:5474 (ANL-76- 
88(Pt.1)) 

HYDROGEN/ION-MOLECULE COLLISIONS 

Scattering of positive ions 4. molecules, 3:5486 

HYDROGEN/ISOTOPE TIO 

Geochemistry of Deleware! Basin groundwaters, 3:5384 (SAND- 

77-0420C) 
HYDROGEN/LEAK DETECTORS 
Fluidic hydrogen detector production prototype development. 
Final report, Nov. 1974 - Apr. 1976, 3:2750 (N-76-33475) 
HYDROGEN/LIQUEFACTION 
oe and problems of hydrogen liquefaction (Surveys of 
rocess and equipment), 3:2727 
HYDROGEN/MET ALLURGICAL EFFECTS 

Effect of hydrogen content on embrittlement and stress corrosion 

susceptibility of Ti-8Al-1Mo-1V, 3:4406 (AD-A-039244) 
HYDROGEN/OFF-PEAK ENERGY STORAGE 

Some rate and modeling studies on the use of iron-titanium 
hydride as an energy storage medium for electric utility 
companies, 3:2745 (BNL-50667) 

HYDROGEN/PHASE TRANSFORMATIONS 

Molecular and metallic hydrogen. Interim report, 3:2752 (AD-A- 
040578) 

HYDROGEN/PHOTOCHEMICAL REACTIONS 

Four-center, concerted, bimolecular reaction: IC]*(A*II) + He 
— HCl + HI, 3:4598 

HYDROGEN/PHOTON TRANSPORT 
Gamma ray build-up factors for finite media, 3:5583 
HYDROGEN/QUANTITATIVE CHEMICAL ANALYSIS 

Chemical analysis of steel (a bibliography with abstracts). Report 
for 1964-May 1977, 3:4517 (NTIS/PS-77/0418) 

Detection of carbon dioxide in the gases evolved during the hot 
extraction determination of hydrogen in uranium ingots, 3:4518 
(NLCO-1146) 

HYDROGEN/RADIOLYSIS 

Organic products of gamma radiolysis of CO-H2 mixtures, 3:4603 

(ORO-3106-65) 
HYDROGEN/REACTION KINETICS 

Absolute rate of the reaction of Cl(p-2) with molecular hydrogen 

from 200-500°K, 3:4557 (N-77-14825) 
HYDROGEN/SEPARATION PROCESSES 

Palladium membrane as hydrogen-diffusion anode, 3:2728 (RFP- 

Trans-224) 
HYDROGEN/TRANSPORT 

Optimization study of OTEC delivery systems based on chemical- 
energy carriers. Final report, 3:2917 (ERDA/NSF/00033-76/ 
Tl) 

HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 


See HYDROCHLORIC ACID 
HYDROGEN DEUTERIDE/GAS CHROMATOGRAPHY 
Quality engineering and control semiannual progress report 
November and December 1976 and January-April 1977, 3:4515 
(RFP-2644) 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS/DESIGN 
Dual membrane, hollow fiber fuel cell, 3:4099 (N-77-19581) 
HYDROGEN FUEL CELLS/ELECTROLYTES 
Fuel cell with hydronium beta-alumina electrolyte (Patent; 
operation at 24°C), 3:4104 
HYDROGEN FUELS 
Hydrogen fuel: a system made to measure, 3:2754 
Program documentation for elapsed time to oxygen and hydrogen 
caution and warning system for Captive/Active 1 and 3 flights, 
3:2753 (N-77-23187) 
HYDROGEN FUELS/BIBLIOGRAPHIES 
Hydrogen use as a fuel (a bibliography with abstracts). Report for 
1964-May 77, 3:2751 (NTIS/PS-77/0522) 
HYDROGEN FUELS/PERFORMANCE TESTING 
Emissions and total energy consumption of a multicylinder piston 
engine running on gasoline and a hydrogen-gasoline mixture, 
3:4169 (N-77-23114) 
HYDROGEN IONS 
See also HYDROGEN IONS I PLUS 
HYDROGEN IONS 2 PLUS 
HYDROGEN IONS 3 PLUS 
HYDROGEN IONS/ION-ATOM COLLISIONS 
Total cross sections for collisions between atomic paticles at high 
Hay (Elastic and inelastic collisions), 3:5474 (ANL-76- 
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HYDROGEN IONS/ION-ION COLLISIONS 
Total cross sections for collisions between atomic paticles at high 
velocities (Elastic and inelastic collisions), 3:5474 (ANL-76- 
88(Pt.1)) 
HYDROGEN IONS 1 PLUS/COLLISIONS 
Reflection of hydrogen from stainless steel and Nb (1.0 to 15 keV 
D* and H* ), 3:5453 
HYDROGEN IONS | PLUS/ION-ATOM COLLISIONS 
Born-approximation calculations of the energy and angular 
distribution of electrons ejected by proton-impact ionization of 
helium (1 keV to 200 MeV, cross sections, tables, energy and 
angular distributions), 3:5472 (ANL-76-88(Pt.1)) 
HYDROGEN IONS 1 PLUS/ION-MOLECULE COLLISIONS 
Scattering of positive ions by molecules, 3:5486 
HYDROGEN IONS 2 PLUS/ION-MOLECULE COLLISIONS 
Scattering of positive ions by molecules, 3:5486 
HYDROGEN IONS 3 PLUS/ENERGY-LEVEL TRANSITIONS 
Conditions for the equivalence of the surface hopping and 
— time methods to affect nonadiabatic transitions, 
3:5 


HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PEROXIDE/SOLVENT PROPERTIES 
Purification of zirconium hydrides surface from uranium oxides in 
aqueous solutions, 3:4611 
HYDROGEN PHOSPHATES 
See PHOSPHORIC ACID 
HYDROGEN PRODUCTION 
See also BOSCH PROCESS 
STEAM REFORMER PROCESSES 
STEAM-IRON PROCESS 
Process for production of hydrogen and sulfur from hydrogen 
sulfide as raw material (Patent), 3:2725 
Production of ammonia using coal as a source of hydrogen. 
Annual report, 3:2029 (PB-259388) 
HYDROGEN PRODUCTION/BIBLIOGRAPHIES 
Hydrogen production (a bibliography with abstracts). Report for 
1967-Jun 77, 3:2724 (NTIS/PS-77/0492) 
HYDROGEN PRODUCTION/BIOSYNTHESIS 
Inquiry into biophotolysis of water to produce hydrogen, 3:2740 
PB-263680) 
HYDROGEN PRODUCTION/BOSCH PROCESS 
Formation of fatty acids in the conversion of carbon monoxide, 


3:2739 
HYDROGEN PRODUCTION/COAL GASIFICATION 
Catalytic conversion of coal energy to hydrogen. Monthly report, 
May 1-May 31, 1977, 3:2742 (FE-2206-11) 
HYDROGEN PRODUCTION/ELECTROLYSIS 
Application of solid polymer electrolyte water electrolysis for 
bulk hydrogen generation, 3:2729 (CONF-761064-) 
Cathodes for photodriven hydrogen generators: ZnTe and CdTe, 
3:2731 
Hydrogen: an energy carrier of the future, 3:2730 
Optimization study of OTEC delivery systems based on chemical- 
energy carriers. Final report, 3:2917 (ERDA/NSF/00033-76/ 
Tl 


Some rate and modeling studies on the use of iron-titanium 
hydride as an energy storage medium for electric utility 
companies, 3:2745 (BNL-50667) 

HYDROGEN PRODUCTION/PHOTOCHEMISTRY 

Hydrogen from solar energy, 3:2888 

HYDROGEN PRODUCTION/PHOTOLYSIS 
Photogalvanic generation of hydrogen, 3:2741 
HYDROGEN PRODUCTION/PYROLYSIS 

Process for the production of hydrogen (Patent; from readily 
available hydrocarbonaceous feedstocks and air as source of 
oxygen), 3:2726 

HYDROGEN PRODUCTION/RESEARCH PROGRAMS 
Catalytic conversion of coal energy to hydrogen. Monthly report, 
May 1-May 31, 1977, 3:2742 (FE-2206-11) 
HYDROGEN PRODUCTION/SOLAR ENERGY 
Hydrogen from solar energy, 3:2888 
HYDROGEN PRODUCTION/THERMOCHEMICAL 

PROCESSES 

Hydrogen: an energy carrier of the future, 3:2730 

Method of hydrogen production (Patent; steam and WOz), 3:2737 

Process for closed-cycle thermochemical production of hydrogen 
and oxygen from water (Patent; uses auxiliary compounds of the 
system iron-chlorine), 3:2734 

Production of hydrogen by thermochemical reactions, 3:2736 

Reactions in the ZnSe thermochemical cycle for hydrogen 
production, 3:2735 

Thermochemical water splitting at General Atomic (Iodine-sulfur 
cycle), 3:2732 (CONF-761064-) 

Thermochemical production of hydrogen from water (Chemistry 
of experimentally valid cycles), 3:2733 (LA-UR-77-1337) 

HYDROGEN STORAGE 
See also HYDRIDES 


HYDROTHERMAL SYSTEMS/TELLURIC SURVEYS 


HYDROGEN-BASED ECONOMY 
TANKS 
HYDROGEN STORAGE/BIBLIOGRAPHIES 
Hydrogen storage. Part 1. storage as a gas or liquid (a 
bibliography with abstracts). Report for 1974-Jun 77, 3:2743 
(NTIS/PS-77/0495) 
Hydrogen storage. Part 2. hydrogen as a hydride (a bibliography 
with abstracts). Report for 1974-Jun 77, 3:2746 (NTIS/PS-77/ 
0496 


HYDROGEN STORAGE/COBALT HYDRIDES 
Absorption and desorption rates of He and D2 for LaNis, LaCos, 
LaNieCos, and FeTi. Interim report, 3:3933 (AD-A-039518) 
HYDROGEN STORAGE/HYDRIDES 
Hydrogen storage. Part 2. hydrogen as a hydride (a bibliography 
with abstracts). Report for 1974-Jun 77, 3:2746 (NTIS/PS-77/ 
0496 


HYDROGEN STORAGE/IRON HYDRIDES 
Absorption and desorption rates of He and D2 for LaNis, LaCos, 
LaNieCos, and FeTi. Interim report, 3:3933 (AD-A-039518) 
Some rate and modeling studies on the use of iron-titanium 
hydride as an energy storage medium for electric utility 
companies, 3:2745 (BNL-50667) 

HYDROGEN STORAGE/LANTHANUM HYDRIDES 
Absorption and desorption rates of Hz and D2 for LaNis, LaCos, 
LaNieCos, and FeTi. Interim report, 3:3933 (AD-A-039518) 
Substitutions in LaNis compound: comparative study of related 

hydrides in electrolytic and solid gas reactions, 3:2748 
HYDROGEN STORAGE/MAGNESIUM HYDRIDES 
Metal hydrides as fuel tanks for vehicles, 3:2747 
HYDROGEN STORAGE/MATHEMATICAL MODELS 
Phenomenological rate process theory for the storage of atomic H 
in solid H2*, 3:2744 
HYDROGEN STORAGE/NICKEL HYDRIDES 
Absorption and desorption rates of H2 and D2 for LaNis, LaCos, 
LaNieCos, and FeTi. Interim report, 3:3933 (AD-A-039518) 
Substitutions in LaNis compound: comparative study of related 
hydrides in electrolytic and solid gas reactions, 3:2748 
HYDROGEN STORAGE/TITANIUM HYDRIDES 
Absorption and desorption rates of Hz and D2 for LaNis, LaCos, 
LaNieCos, and FeTi. Interim report, 3:3933 (AD-A-039518) 
Some rate and modeling studies on the use of iron-titanium 
hydride as an energy storage medium for electric utility 
companies, 3:2745 (BNL-50667) 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/CHEMICAL REACTIONS 
Citrex Process for desulphurisation of gas streams, 3:2152 (CONF- 
7604124-P1) 
HYDROGEN SULFIDES/CORROSIVE EFFECTS 
Corroded pipes from gas generating plant. Corrosion by hydrogen 
sulfide, 3:2359 
HYDROGEN SULFIDES/FLUORESCENCE SPECTROSCOPY 
Detailed combustion of sulfur compounds. Annual technical 
report, June 1, 1976-May 31, 1977, 3:4620 (SAN-34P243-1) 
HYDROGEN SULFIDES/PYROLYSIS 
Kinetics of the thermal decomposition of hydrogen sulfide behind 
shock waves, 3:4638 
HYDROGEN SULFIDES/REMOVAL 
Process for the selective removal of hydrogen sulfide from hot 
coal gasification gases (Patent; 10 claims), 3:2089 
HYDROGEN-BASED ECONOMY 
Status of the hydrogen energy system concept, 3:2749 
HYDROLOGY/MATHEMATICAL MODELS 
Unsteady flow of a compressible liquid in inhomogeneous porous 
substances: basic problem; base-reversal problem. Part II, 3:3088 
HYDROPEROXY RADICALS 
Nature of oxygen containing radicals in radiation chemistry and 
photochemistry of aqueous solution: Annual progress report, 
September 1976-July 1977, 3:4602 (COO-3221-48) 
HYDROTHERMAL SYSTEMS/FLOW RATE 
Estimation of the capacity of thermal water reservoir by chemical 
component variation, 3:3095 
HYDROTHERMAL SYSTEMS/GEOCHEMISTRY 
Contribution to knowledge of the Euganeo-Berico hydrothermal 
system, 3:3096 
HYDROTHERMAL SYSTEMS/GEOLOGY 
Contribution to knowledge of the Euganeo-Berico hydrothermal 
system, 3:3096 
HYDROTHERMAL SYSTEMS/GEOPHYSICS 
Contribution to knowledge of the Euganeo-Berico hydrothermal 
system, 3:3096 
HYDROTHERMAL SYSTEMS/HYDROLOGY 
Contribution to knowledge of the Euganeo-Berico hydrothermal 
system, 3:3096 
HYDROTHERMAL SYSTEMS/TELLURIC SURVEYS 
Telluric and D.C. resistivity techniques applied to the geophysical 
investigation of basin and range geothermal systems. Part I. The 
E-field ratio telluric method, 3:3098 (LBL-6325(Pt.1)) 





HYDROXY COMPOUNDS 


HYDROXY COMPOUNDS 
(For organic compounds only and excluding SACCHARIDES, 
GLYCOSIDES and HYDROXY ACIDS.) 
See also ALCOHOLS 
CORTICOSTEROIDS 


PHENOLS 
HYDROXY COMPOUNDS/ENVIRONMENTAL TRANSPORT 
Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB-267121) 
HYDROXYL RADICALS/CHEMICAL REACTION KINETICS 
Reactions of vibrationally excited OH, 3:4627 
HYDROXYL RADICALS/COMBUSTION KINETICS 
Kinetics of the recombination reaction OH + H + M— H20 + 
M at low temperatures (At temperatures of 230 to 300°K, in 
presence of He, Ar, Nz, or CO), 3:2757 
HYGAS PROCESS/CHEMICAL REACTORS 
Packed bed reactor shape. Series No. I: C-1. Final report, 3:2082 
(FE-1235-2) 
HYGAS PROCESS/ECONOMICS 
Preliminary economic comparison of six processes for pipeline gas 
from coal, 3:2064 (CONF-761064-) 
HYGAS PROCESS/ENVIRONMENTAL EFFECTS 
Environmental assessment in coal gasification processing (5 refs), 
3:2057 (CONF-761064-) 
HYGAS PROCESS/PILOT PLANTS 
Pipeline gas from coal-hydrogenation (IGT hydrogasification 
process) Project 9000 quarterly report No. 2, October 1- 
December 31, 1976, 3:2086 (FE-2434-8) 
Pipeline gas from coal-hydrogenation (IGT hydrogasification 
process). Project 9000 quarterly report No. 3, January 1-March 
31, 1977, 3:2087 (FE-2434-12) 
HYGAS PROCESS/SIMULATION 
Computer-aided industrial process design. Third quarterly 
progress report, December 1, 1976-February 28, 1977 (5 refs), 
3:2085 (FE-2295-T-2) 
HYPERTHYROIDISM/RADIOTHERAPY 
Radiotherapeutic agents and techniques (a bibliography with 
abstracts). Report for 1964-May 1977, 3:5305 (NTIS/PS-77/ 
0392) 


HYPOPHYSIS 
See PITUITARY GLAND 


IAEA 
(International Atomic Energy Agency.) 
IAEA/ISOTOPE APPLICATIONS 
Activities of the IAEA on the use of radioisotopes, 3:2708 
ICELAND/GEOTHERMAL DISTRICT HEATING 
Geothermic energy: hot-water heating mains in Iceland, 3:3126 
ICELAND/VOLCANOES 
Volcanic influence on seawater at Heimaey, 3:3129 
ICES/FEASIBILITY STUDIES 
Total integrated energy system (TIES) feasibility analysis for the 
downtown redevelopment project, Pasadena, California, 3:4166 
(SAN/1151-1) 
ICR HEATING/RESEARCH PROGRAMS 
Ion resonance heating studies. Final report (Effect of ion acoustic 
or modified Bernstein mode), 3:5623 (ORO-3871-10) 
IDAHO 
See also RAFT RIVER VALLEY 
IDAHO/ENERGY SUPPLIES 
Institutional constraints and opportunities. Study module V. 
Report on Tasks 1, 2, and 3. Final report (Policy levers 
available to state governments), 3:3946 (PB-266584) 
IDAHO/FOSSIL-FUEL POWER PLANTS 
Model to determine the economic damages likely to result from 
the coal-fired generating plant proposed for Ada County, Idaho, 
3:3956 (PB-267805) 
IDAHO/GEOTHERMAL EXPLORATION 
Geothermal investigations in Idaho. Part 2. An evaluation of 
thermal water in the Bruneau-Grand View area, southwest 
Idaho, 3:3089 (NP-22003/2) 
oy Geothermal Exploratory Hole No. 3, 3:3110 (IDO- 


10069) 
IDAHO/HEAT FLOW 
Geothermal investigations in Idaho. Part 8. Heat flow study of the 
Snake River Plain region, Idaho, 3:3101 (NP-22003/8) 
IDAHO/MAGNETOTELLURIC SURVEYS 
Geothermal investigations in Idaho. Part 2. An evaluation of 
thermal water in the Bruneau-Grand View area, southwest 
Idaho, 3:3089 (NP-22003/2) 
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IDAHO/THERMAL WATERS 
Geothermal investigations in Idaho. Part 2. An evaluation of 
thermal water in the Bruneau-Grand View area, southwest 

Idaho, 3:3089 (NP-22003/2) 

Geothermal investigations in Idaho. Part 5. Geochemistry and 
eologic setting of the thermal waters of the northern Cache 
alley area, Franklin County, Idaho, 3:3090 (NP-22003/5) 

Geothermal investigations in Idaho. Part 6. Geochemistry and 

—— setting of the thermal and mineral waters of the 
lackfoot Reservoir area, Caribou County, Idaho, 3:3091 (NP- 
22003/6) 

Geothermal investigations in Idaho. Part 7. Geochemistry and 
eologic setting of the thermal waters of the Camas Prairie area, 
laine and Camas Counties, Idaho, 3:3092 (NP-22003/7) 

IDAHO CHEMICAL PROCESSING PLANT/OPERATION 

Technical Division quarterly progress report, April 1-June 30, 

1977, 3:2581 (ICP-1123) 
IEAR-1 REACTOR/NEUTRON FLUX 
Flux measurements of thermal and fast neutrons at locations 
available for sample irradiation in the IEAR-1 facility, 3:3663 
(IEA-456) 
ILEUM 
See SMALL INTESTINE 
IMAGE PROCESSING/MATHEMATICAL MODELS 
Maximum likelihood approach to transmission image 
reconstruction from projections, 3:4662 
IMAGES/DATA PR ING 
Survey of computer processing of chest radiographs, 3:5265 (LA- 
UR-77-1917) 
IMMUNE REACTIONS/BIOLOGICAL RADIATION EFFECTS 

Cooperation of nonsyngeneic tolerant lymphocytes: genetic 

restriction (X Radiation), 3:5312 
ERMEABLE DRY ROCK 


See HOT-DR Y-ROCK SYSTEMS 
IN CORE INSTRUMENTS 
(See also specific instruments.) 
See also REACTOR INSTRUMENTATION 
Device for determining the neutron flux distribution in the fission 
zone of a nuclear reactor (Patent), 3:3581 
Temperature measurement device (Patent), 3:3462 
IN CORE INSTRUMENTS/DESIGN 
Measuring probe for a nuclear reactor, 3:3631 
IN CORE INSTRUMENTS/STRAIN GAGES 
Strain gage, 3:5052 (KIYI-75-13) 
INCINERATORS 
Waste incinerator (Patent), 3:2632 
INCINERATORS/AIR POLLUTION CONTROL 
Emission standards and emissions from small-scale solid-waste 
incinerators, 3:4785 
Mathematical analyses of gas-flow patterns in municipal 
incinerator furnace configurations, 3:4775 
Operating characteristics and emission performance of multiple- 
hearth furnaces with sewer sludge, 3:4788 
Use of electrostatic ae on municipal incinerators in 
recent years, 3:4798 
INCINERATORS/ASHES 
Long-term chemical leaching from incinerator residue, 3:4258 
INCINERATORS/DESIGN 
Incineration of industrial wastes at a large multi-product 
manufacturing plant, 3:4767 
Two chemical incinerator plants with by-product recovery, 3:4766 
INCINERATORS/ENVIRONMENTAL IMPACTS 
Complete conversions among the regulatory incineration 
particulate emission definitions, 3:4254 
Incineration of nitrogen compounds, 3:4260 
INCINERATORS/HEAT RECOVERY 
Incineration of industrial wastes at a large multi-product 
manufacturing plant, 3:4767 
Nashville incinerator performance tests, 3:4786 
Technical-economic problems in energy recovery incineration, 


3:4250 
INCINERATORS/LINING PROCESSES 
Method of application of refractory materials in the firing system 
of a communal refuse incineration plant, 3:4777 
INCINERATORS/OPERATION 
Control of NO/sub x/ in the discharge from a high temperature 
incinerating system, 3:2474 (CONF-7604124-P2) 
Technologies and equipment for removal of industrial residues and 
wastes, particularly residues from chemical processes, 3:4232 
Two chemical incinerator plants with by-product recovery, 3:4766 
INCINERATORS/PERFORMANCE 
Chicago Northwest and Harrisburg incinerators: a proven method 
of energy recovery and recycling of ferrous metals, 3:4251 
Destroying chemical wastes in commercial-scale incinerators. 
Final report, 3:4221 (PB-267987) 
Incineration of industrial wastes at a large multi-product 
manufacturing plant, 3:4767 
ee problems in energy recovery incineration, 
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Two chemical incinerator plants with by-product recovery, 3:4766 
INCINERATORS/PERFORMANCE TESTING 
Nashville incinerator performance tests, 3:4786 
Practical application of incinerator burning rate equations, 3:4261 
INCINERATORS/POLLUTION REGULATIONS 
Complete conversions among the regulatory incineration 
particulate emission definitions, 3:4254 
Emission standards and emissions from small-scale solid-waste 
incinerators, 3:4785 
INCINERATORS/WASTE HEAT 
Heat utilization at Coventry refuse incineration, 3:4224 
INCLUSION COMPLEXES 
See CLATHRATES 
INCOLOY 800/FATIGUE 
University of Cincinnati (Summary of research activities on 
mechanical properties of LMFBR type reactor materials), 
3:4357 (ORNL-5287) 
INCOLOY 800/MECHANICAL PROPERTIES 
Oak Ridge National Laboratory (Summary of research activities 
on — properties of LMFBR materials), 3:4354 (ORNL- 
528 
University of Cincinnati (Summary of research activities on 
mechanical properties of LMFBR type reactor materials), 
3:4357 (ORNL-5287) 
INCOLOY 800/TENSILE PROPERTIES 
Argonne National Laboratory, 3:4353 (ORNL-5287) 
INCONEL 617/MECHANICAL PROPERTIES 
Oak Ridge National Laboratory (Summary of research activities 
on mechanical properties of LMFBR materials), 3:4354 (ORNL- 
528 
INCONEL 718/CORROSION 
Westinghouse Advanced Reactors Division (Summary of research 
activities on LMFBR type reactor structural materials), 3:4356 
(ORNL-5287) 
INCONEL 718/MECHANICAL PROPERTIES 
Hanford Engineering Development Laboratory (Summary of 
research activities on LMFBR structural materials), 3:4355 
(ORNL-5287) 
INCONEL 82/MECHANICAL PROPERTIES 
Oak Ridge National Laboratory (Summary of research activities 
on mechanical properties of LMFBR materials), 3:4354 (ORNL- 
5287) 
INCONEL ALLOYS 
See also INCONEL 617 
INCONEL 718 
INCONEL 8&2 
INCONEL ALLOYS/OXIDATION 
Volatilization of oxides during oxidation of some superalloys at 
1200 C (Inconel 750, GE-1531), 3:4412 (N-77-23238) 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDIA/COAL MINES 
Design and anaiysis of a shaft as a structure in coal mining project 
(6 refs), 3:2226 
INDIUM/FERMi LEVEL 
Doppler-shifted acoustic cyclotron resonance in indium. Doctoral 
thesis, 3:4371 (AD-A-040666) 
INDIUM ALLOYS/BINARY ALLOY SYSTEMS 
Binary alloys of rare earths: phase equilibria of cerium-indium and 
neodymium-indium, 3:4346 
INDIUM ALLOYS/CRYSTAL STRUCTURE 
Rare earth-Au(Cu)-x compounds with the Fe2P-, CaIne-, and 
MgAgAs-type, 3:4345 
INDIUM ALLOYS/PHASE DIAGRAMS 
Binary alloys of rare earths: phase equilibria of cerium-indium and 
neodymium-indium, 3:4346 
INDIUM SELENIDES/PHASE TRANSFORMATIONS 
Study of phase transitions and the resulting domain structures by 
means of electron microscopy and electron diffraction, 3:4488 
INDIUM SULFIDES/PHYSICAL RADIATION EFFECTS 
Identification of defects in compound semiconductors. Final 
report 1 Jul 1971-31 Mar 1976, 3:4504 (AD-A-032128) 
INDIUM TELLURIDES/PHYSICAL RADIATION EFFECTS 
Identification of defects in compound semiconductors. Final 
fe oo 1 Jul 1971-31 Mar 1976, 3:4504 (AD-A-032128) 
INDUCTION FURNACES/EFFICIENCY 
On the design of induction furnace coils, 3:4206 
INDUCTORS 
See SOLENOIDS 
INDUSTRIAL ACCIDENTS 
High voltage accidents from the view of labor protection, 3:5375 
INDUSTRIAL MEDICINE/EDUCATION 
Films and filmstrips on occupational safety and health, 3:5369 (PB- 
266490) 
INDUSTRIAL PLANTS 
See also FEED MATERIALS PLANTS 
GASEOUS DIFFUSION PLANTS 
OIL SAND PROCESSING PLANTS 


INDUSTRIAL WASTES/WASTE PROCESSING 


OIL SHALE PROCESSING PLANTS 
PETROCHEMICAL PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/AIR POLLUTION CONTROL 
Applications of the CDL/VITOK nitrogen oxides abatement 
process, 3:4793 (CONF-7604124-P1) 
Cleaner nitric acid tail gases, 3:4792 (CONF-7604124-P1) 
New way to nitric acid without pollution, 3:4795 (CONF-7604124- 


P2) 

INDUSTRIAL PLANTS/CHEMICAL EFFLUENTS 

Remote sensing applied to environmental pollution detection and 
management (a bibliography with abstracts). Report for 1964- 
July 1977, 3:5110 (NTIS/PS-77/0674) 

INDUSTRIAL PLANTS/ENERGY CONSERVATION 
Comments on the situation of the electric power industry, 3:4235 
Economical use of energy, 3:4214 
Economics of on-site waste gasification, 3:2783 
Energy conservation in the long term, 3:4006 
Energy conservation in the development of a new | aa 3:4007 
Heat utilization at Coventry refuse incineration, 3:4224 
Present methods for improved energy use, 3:3997 

INDUSTRIAL PLANTS/ENERGY DEMAND 
Present methods for improved energy use, 3:3997 

INDUSTRIAL PLANTS/EXHAUST GASES 
Chimneys do not control air pollution, 3:2163 

INDUSTRIAL PLANTS/POWER PLANTS 
Industrial power plants, 3:4195 

INDUSTRIAL PLANTS/SPACE HEATING 
Use of gas-fired rado-panels in households, trades and industries, 


3:4149 
INDUSTRIAL PLANTS/TOTAL ENERGY SYSTEMS 
Petbow total energy system, 3:4216 
INDUSTRIAL PLANTS/WASTE HEAT UTILIZATION 
Heat utilization at Coventry waste reduction unit, 3:4229 
INDUSTRIAL WASTES 
See also REFUSE DERIVED FUELS 
INDUSTRIAL WASTES/COMBUSTION 
Destroying chemical wastes in commercial-scale incinerators. 
Final report, 3:4221 (PB-267987) 
Incineration of industrial wastes at a large multi-product 
manufacturing plant, 3:4767 
Technologies and equipment for removal of industrial residues and 
wastes, particularly residues from chemical processes, 3:4232 
Two chemical incinerator plants with by-product recovery, 3:4766 
INDUSTRIAL WASTES/GASIFICATION 
Economics of on-site waste gasification, 3:2783 
INDUSTRIAL WASTES/MARINE DISPOSAL 
Ocean waste disposal (a bibliography with abstracts). Report for 
1964-July 1977, 3:5198 (NTIS/PS-77/0661) 
INDUSTRIAL WASTES/MATERIALS HANDLING 
Gravimetric and volumetric feeding of particulate solids: 
particulate solids, bin hopper, and metering: basic fundamentals, 
3:4692 


INDUSTRIAL WASTES/RECYCLING 
Fluxless recovery of metallic aluminum from wastes (Patent), 
3:4230 
Solid waste reclamation and recycling. Part 3. Metals (a 
bibliography with abstracts). Report for 1964-Jul 1977, 3:4239 
(NTIS/PS-77/0668) 
Two chemical incinerator plants with by-product recovery, 3:4766 
Waste reclamation in polymeric industry, 3:4765 
INDUSTRIAL WASTES/STACK DISPOSAL 
Air conservation. Volume 10, Number 2(52), 1976, 3:5143 (PB- 
267786-T/SL) 
INDUSTRIAL WASTES/STANDARDS 
Study to support new source performance standards for the dry 
cleaning industry. Final report Dec 74-May 76, 3:5124 (PB- 


267600) 
INDUSTRIAL WASTES/WASTE DISPOSAL 

Design and operation of a suspension-fired industrial solid-waste- 
disposal system for Kodak Park, 3:4263 

Destroying chemical wastes in commercial-scale incinerators. 
Final report, 3:4221 (PB-267987) 

Environmental pollution: sanitary engineering and industrial 
waste. Report bibliography January 1963-March 1977, 3:5192 
(AD-A-041950) 

Technologies and equipment for removal of industrial residues and 
wastes, particularly residues from chemical processes, 3:4232 

INDUSTRIAL WASTES/WASTE PROCESSING 

Adsorbents for the purification of effluents from the coals of 
Kirghizia, 3:2112 

Development of microwave plasma detoxification process for 
hazardous wastes. Phase I. Final report, 3:5127 (PB.268526) 

Heat utilization at Coventry waste reduction unit, 3:4229 

Research needs in waste utilization, 3:4248 

a systems for mixed municipal and industrial solid wastes, 

:4 

Solid-waste resource recovery facility, Monroe County, New 

York, 3:4769 





INDUSTRIAL WASTES/WASTE PRODUCT 


INDUSTRIAL WASTES/WASTE PRODUCT UTILIZATION 

Availability of — wastes and their potential for use as 
highway material. Volume I. Classification and technical and 
environmental analysis. Final report June 1975-June 1976, 
3:4190 (PB-266170) 

Availability of mining wastes and their potential for use as 
highway material. volume ii. location of mining and 
metallurgical wastes and mining industry trends. Final report 
June 1975-June 1976, 3:4191 (P PB- 266171) 

INDUSTRIAL WASTES/WASTE STORAGE 
Live center bin, 3:4772 

INDUSTRY 

See also CEMENT INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
DEVELOPING COUNTRIES 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
TEXTILE INDUSTRY 

INDUSTRY/AIR POLLUTION CONTROL 
Study to support new source performance standards for the dry 

sereony industry. Final report Dec 74-May 76, 3:5124 (PB- 

INDUSTRY/ENERGY CONSUMPTION 
Hidden waste. Final issue report, 3:4110 (PB-266429) 

INDUSTRY/ENERGY DEMAND 
Analysis of the industrial energy demand, 3:4219 

INDUSTRY/ENERGY MANAGEMENT 
Second annual energy conservation management conference, 

3:3996 (CONF-750387-) 

INDUSTRY/WASTE HEAT UTILIZATION 
Heat recovery in industry, 3:4222 

INFORMATION RETRIEVAL/STANDARDIZED 
TERMINOLOGY 
ERDA energy information data base subject thesaurus, 3:5764 

(TID-7000-R2) 

INFORMATION SYSTEMS/DATA PROCESSING 
ADENTR: a program for interactive data entry, 3:5762 (ORNL/ 

CSD/TM-46) 

Data base management system (ADBMS) users guide, version 2.5, 
3:5765 (UCID-17417) 

INFORMATION SYSTEMS/MANUALS 
Data base management system (ADBMS) installation guide, 

3:5766 (UCID-17418) 

INFORMATION THEORY/STANDARDIZED TERMINOLOGY 
Scientific and technical terminology, 3:5767 (PB-266530-T/SL) 
Scientific principles of the standardization of terminology and 

~~ linguistic techniques and symbols, 3:5768 (PB-266 542-T/ 

L 


INFRARED RADIATION/RADIATION DETECTORS 
Response of lwir HgCdTe photoconductive detectors to ionizing 
radiation. Technical report, 3:5044 (AD-A-040397) 
INFRARED THERMOGRAPHY/EVALUATION 
Quantitive evaluation of infrared pictures of house facades. The 
measuring system "Thermobil’, 3:4132 
INHIBITORS (CORROSION) 
See CORROSION INHIBITORS 
INHIBITORS (ENZYME) 
See ENZYME INHIBITORS 
INNER-SHELL IONIZATION/MEETINGS 
Proceedings of the second international conference on inner shell 
ionization phenomena, Freiburg 1976, 3:5476 (CONF-760326-) 
INORGANIC ACIDS 
See also HYDROCHLORIC ACID 
HYDROFLUORIC ACID 
NITRIC ACID 
PERCHLORIC ACID 
PHOSPHORIC ACID 
SULFAMIC ACID 
SULFURIC ACID 
INORGANIC ACIDS/RECYCLING 
Managing and disposing of residues from environmental control 
facilities in the steel industry. Final report Apr 1976-Jul 1976, 
3:5116 (PB-260477) 
INORGANIC COMPOUNDS/LATENT HEAT STORAGE 
Heat-of-fusion systems for solar energy storage, 3:3060 
INSECTS 
See also FLIES 
INSECTS/HATCHING 
Radiation-induced inhibition of eclosion in the tobacco hornworm, 
Manduca sexta, 3:5313 
INSECTS/LUMINESCENCE 
Chemical production of excited states in biology: mechanism, 
regulation and function. Renewal proposal and tri-annual 
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summary report, July 1, 1974-June 30, 1977, 3:5229 (COO-3277- 


4 
INSECTS/MOLECULAR BIOLOGY 
Chemical production of excited states in biology: mechanism, 
regulation and function. Renewal proposal and tri-annual 
ea report, July 1, 1974-June. 30, 1977, 3:5229 (COO-3277- 


47) 
INSECTS/POPULATION DYNAMICS 
Technical progress report of biological research on the Volcanic 
Island Surtsey and environment for the year 1976 (Recovery of 
terrestrial ecosystem on volcanic island following volcano 
a tion), 3:5165 (COO-3531-25) 
COMBUSTION/COMPARATIVE EVALUATIONS 
See of reservoir description in evaluating in situ recovery 
— for Cold Lake heavy oil. Part 2. In situ application, 
:2 
IN-SITU GASIFICATION/MONITORING 
Assessing coal samples from spontaneous combustion caverns in 
view of underground gasification, 3:2092 
IN-SITU GASIFICATION/TEMPERATURE MEASUREMENT 
Assessing coal samples from spontaneous combustion caverns in 
view of underground gasification, 3:2092 
INSOLATION/ANNUAL VARIATIONS 
Turbidity of the atmosphere at solar noon for Edmonton, Alberta, 


a, 3:2837 
INSOLATION/CALCULATION METHODS 
Estimation of availability of solar energy, 3:2830 
“7 direct-normal solar radiation data tapes for the United 
tates, 3:283 
INSOLATION/DATA 
Correlation between daily amounts of solar and wind energy and 
monthly trends of the two energy sources, 3:2839 
= _— diffuse, and turbidity measurements in Nevada, 


INSOLATION/DATA ANALYSIS 
Characterization of terrestrial service environments: the 
simultaneous occurrence of combined conditions of solar 
insolation and climatic variables, 3:2828 
Rehabilitation techniques for daily solar radiation data, 3:2832 
INSOLATION/MATHEMATICAL MODELS 
Accurate, economical, solar insolation computer model for the 
United States, 3:2829 
INSOLATION/MEASURING METHODS 
Instrumentation for measuring direct and diffuse insolation in 
testing thermal collectors, 3:2840 
INSTANTONS/QUANTUM CHROMODYNAMICS 
Higher order effects of pseudoparticles in QCD, 3:5501 (COO- 
1545-212) 
INSTANTONS/YANG-MILLS THEORY 
Classical solutions with both instantons and anti-instantons (Matrix 
formalism), 3:5519 (COO-1545-208) 
INSTITUTO DE ENERGIA ATOM. R1 
See IEAR-1 REACTOR 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTAKE STRUCTURES/FOULING 
Seawater cooling for atomic power plants, 3:3559 (Juel-Conf-21) 
INTEGRATED CIRCUITS/COMPUTER-AIDED DESIGN 
Architecture for contemporary computer aids to generate IC mask 
layouts, 3:4757 (SAND-77-1254C) 
SALSIM: a language for control of digital logic simulation, 3:4754 
(CONF-771 104-1) 
INTEGRATED CIRCUITS/FABRICATION 
A complementary MOS process, 3:5049 (N-77-19322) 
INTEGRATED CIRCUITS/PHYSICAL RADIATION EFFECTS 
Prediction method by black box modelling, 3:5050 
INTEGRATED CIRCUITS/RADIATION HARDENING 
Radiation-hardened CMOS integrated circuits, 3:5051 (SAND-77- 
0701(Vol.3)(No. 1)) 
INTEGRATED COMMUNITY ENERGY SYSTEMS 
See ICES 
INTERCALATES 
See CLATHRATES 
INTERCHANGE INSTABILITY 
See FLUTE INSTABILITY 
INTERFACES/CRACKS 
Plastic yielding through a two-material interface from cracks 
under antiplane deformation, 3:4501 
INTERFEROMETERS/OPERATION 
Laser interferometer analysis of flue gas particles from a fluidized 
bed combustor (3 refs), 3:2156 (FE/2413-1) 
INTERMEDIATE BOSONS 
See also INTERMEDIATE VECTOR BOSONS 
INTERMEDIATE BOSONS/LEPTONIC DECAY 
Lectures in electron-positron annihilation. Part II. Anomalous 
1p. production (Analysis in progress), 3:5492 (SLAC-PUB- 
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INTERMEDIATE BTU GAS/PRODUCTION 
COGAS —— —— 1975 (3 refs), 3:2069 (CONF-7510149-) 
IATE OR BOSONS/DECAY 


Anticipating the intermediate boson, 3:5506 (BNL-22661) 
INTERMETALLIC COMPOUNDS/CRYSTAL FIELD 
Some crystal field effects on the magnetic behavior of 4f-3d 
intermetallic compounds, 3:4394 
INTERNAL COMBUSTION ENGINES 


See also DIESEL ENGINES 
INTERNAL COMBUSTION ENGINES/COMBUSTION 
CHAMBERS 


Refinement of the equation of heat transfer between atomized fuel 
and the heated medium during ignition in a combustion 
chamber, 3:4265 

INTERNAL COMBUSTION ENGINES/DUCTS 

Unsteady flow in branched ducts of inlet pipes of internal 

combustion engines, 3:4268 
INTERNAL COMBUSTION ENGINES/EXHAUST GASES 

Emissions and total energy consumption of a multicylinder piston 
engine running on gasoline and a hydrogen-gasoline mixture, 
3:4169 (N-77-23114 

Hot gas engine (Patent), 3:4264 

Interaction of automotive-engine efficiency and exhaust pollution, 


3:4302 
INTERNAL COMBUSTION ENGINES/FUEL CONSUMPTION 
Emissions and total energy consumption of a multicylinder piston 
engine running on gasoline and a hydrogen-gasoline mixture, 
3:4169 (N-77-23114 
INTERNAL COMBUSTION ENGINES/FUEL ECONOMY 
— of automotive-engine efficiency and exhaust pollution, 
:4302 
INTERNAL ati ntaa ENGINES/MECHANICAL 
VIBRATION 
—_ of ae disturbing forces in internal combustion engines, 
4266 


INTERNAL COMBUSTION ENGINES/PERFORMANCE 
Influence of pseudoplastic behavior of multigrade engine oils on 
the cold cranking resistance of an internal combustion engine, 
3:2428 
INTERNAL COMBUSTION ENGINES/STRESS ANALYSIS 
Theoretical and experimental investigation of connecting rods of 
internal combustion engines, 3:4267 
INTERNAL COMBUSTION ENGINES/SUPERCHARGERS 
Selection of reasonable parameters of supercharging of a 
combined two-stroke engine, 3:4269 
INTERNAL COMBUSTION ENGINES/WASTE HEAT 
Electric power generating device fed with energy recovered from 
Pe exhaust gases of an internal combustion engine (Patent), 
:3153 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 
INTERPLANETARY MAGNETIC FIELDS/TABLES 
Solar-geophysical data number 391. Part I. Prompt reports. Data 
for February 1977-January 1977, 3:5422 (PB- 267241) 
Solar-geophysical data number 392. Part I. Prompt reports. Data 
or March 1977-February 1977, 3:5424 (PB-268660) 
Solar-geophysical data number 393. Part I. Prompt reports. Data 
for April 1977-March 1977, 3:5426 (PB-270309) 
INTERPLANETARY SPACE/COSMIC DUST 
Contribution of interstellar particles to the interplanetary dust 
complex, 3:5432 (N-77-24038) 
INVERTEBRATES 
See also MOLLUSCS 
INVERTEBRATES/ULTRASTRUCTURAL CHANGES 
Effects of thermal pollution on certain aquatic invertebrates. Final 
completion report, 3:5350 (PB-263488) 
IODINE/CHEMISORPTION 
Airborne elemental iodine loading capacities of metal zeolites and 
a method for recycling silver zeolite, 3:2620 (ICP-1119) 
IODINE/DISTRIBUTION FUNCTIONS 
Vapor pressure and distribution of iodine for aqueous salt 
solutions, 3:4575 (ORNL-tr-4414) 
IODINE/GEOCHEMISTRY 
Predicting prospects of oil and gas potential by the content of 
iodine in subterranean waters, 3:2329 
IODINE/METABOLISM 
Animal metabolism (Tritium oxides, mercury, cadmium, '**Ce, 
*Nb, iodine), 3:5257 (ORO-754) 
IODINE/PHOTON TRANSPORT 
Gamma ray build-up factors for finite media, 3:5583 
IODINE/PRECIPITATION 
—— of iodine from reactor fuel solutions as insoluble Pde, 
IODINE/RECYCLING 
Airborne elemental iodine loading capacities of metal zeolites and 
a method for recycling silver zeolite, 3:2620 (ICP-1119) 


ION SOURCES/SPATIAL DISTRIBUTION 


IODINE/VAPOR PRESSURE 
Vapor pressure and distribution of iodine for aqueous salt 
solutions, 3:4575 (ORNL-tr-4414) 
IODINE 123/SCINTISCANNING 
Myocardial imaging with '**I-hexadecenoic acid, 3:5272 
IODINE 127/NEUTRON REACTIONS 
Measurement and analysis of a few 14 MeV neutron capture cross 
sections, 3:5593 
IODINE 129/MONITORING 
A radioiodine detector based on laser induced fluorescence. 
Memorandum report, 3:3680 (AD-A-040604) 
IODINE 131/ENVIRONMENTAL EXPOSURE PATHWAY 
Studies on the exposure pathway-air-grass-cow-milk for 
radioiodine due to release during normal operation from the 
Gundremmingen nuclear power station in 1975, 3:3649 (STH- 
5/76 


IODINE 131/REMOVAL 
ee poisoning of iodine sorption materials, 3:3561 (KFK- 
2 


) 
IODINE CHLORIDES/PHOTOCHEMICAL REACTIONS 
Four-center, concerted, bimolecular reaction: IC]*(A°Ih) + He 
— HCl + HI, 3:4598 
ION ACOUSTIC WAVES 
Current induced ion oscillations in a bounded thermally produced 
plasma. Interim report, 3:5665 (N-76-34000) 
ION ACOUSTIC WAVES/WAVE PROPAGATION 
Effect of negative ions on ion-acoustic solitons and shock waves in 
an alkali-plasma, 3:5663 (CONF-750266-) 
ION BEAMS/BEAM PRODUCTION 
= and focusing of intense ion beams for pellet fusion, 
4 
ION BEAMS/BEAM TRANSPORT 
Transport of intense ion beams, 3:4849 
ION BEAMS/FOCUSING~ - 
Generation and focusing of intense ion beams for pellet fusion, 
3:485 


ION BEAMS/STABILIZATION 
Theoretical studies on plasma heating and confinement. Progress 
report, 16 October 1976-15 October 1977 (Stability of ion ring in 
background plasma), 3:5658 (COO-3170-6) 
ION COLLISIONS 
See also ELECTRON-ION COLLISIONS 
ION-ATOM COLLISIONS 
ION-MOLECULE COLLISIONS 
ION COLLISIONS/BACKSCATTERING 
Reflection of hydrogen from stainless steel and Nb (1.0 to 15 keV 
D* and H*), 3:5453 
ION COLLISIONS/ELECTRON LOSS 
Semi-empirical formulas for heavy-ion stripping data, 3:5477 
(CONF-770527-3) 
ION COLLISIONS/RESEARCH PROGRAMS 
Atomic physics with highly ionized ions. Progress report, August 
1, 1976-July 31, 1977 (Summaries of research activities at 
Kansas State University), 3:5481 (TID-27735) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION DETECTION/HODOSCOPES 
Scintillation counter hodoscope for low energy light ions, 3:5038 
ION DETECTION/SECONDARY EMISSION DETECTORS 
Low noise, high voltage secondary emission ion detector for 
polyatomic ions, 3:5025 
ION DETECTION/TELESCOPE COUNTERS 
Identification of atomic numbers up to Z=60 by means of AE-E 
telescopes and a computerized method, 3:5037 
ION EXCHANGE CHROMATOGRAPHY/DESIGN 
Development of a column chromatography method for field pre- 
concentration of trace metals with application to the Haw-Cape 
Fear Riverss, N.C. Master's thesis, 3:5203 (PB-267878) 
ION IMPLANTATION/DEPTH DOSE DISTRIBUTIONS 
Depth profiling of implanted *He in solids by nuclear reaction and 
Rutherford backscattering, 3:4446 
ION SOURCES 
See also ALPHA SOURCES 
NEUTRAL BEAM SOURCES 
Pellet fusion by high energy heavy ions, 3:4942 
ION SOURCES/DESIGN 
100-mA negative hydrogen-ion source for accelerators, 3:4946 
Excitation and ionization of ions by electron impact. Technical 
progress report, September 1, 1976-May 31, 1977 (Summaries of 
research activities at Georgia Institute of Technology), 3:5480 
(ORO-3027-38) 
ION SOURCES/POLARIZED BEAMS 
Comparison of Sona and spin-filter polarization schemes for a 
Lamb-shift polarized ion source, 3:4945 
ION SOURCES/REVIEWS 
Recent progress in heavy ion sources, 3:4943 
ION SOURCES/SPATIAL DISTRIBUTION 
Studies of multiple ionization in the RF spark and vacuum 
vibrator arc ion sources, 3:5642 





ION THRUSTERS/ECONOMICS 


ION THRUSTERS/ECONOMICS 
a earth-orbit transportation with electric propulsion, 
3:2856 (N-76-33270) 
ION-ATOM COLLISIONS/ELECTRON LOSS 
Total Born approximation cross sections for single electron loss by 
atoms and ions colliding with atoms, 3:5479 (N-77-19843) 
ION-ATOM COLLISIONS/RESEARCH PROGRAMS 
Atomic physics with highly ionized ions. Progress report, August 
1, 1976-July 31, 1977 (Summaries of research activities at 
Kansas State University), 3:5481 (TID-27735) 
ION-DRAG ACCELERATORS 
See ELECTRON-RING ACCELERATORS 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
ION-MOLECULE COLLISIONS/CHEMICAL REACTIONS 
Scattering of positive ions by molecules, 3:5486 
ION-MOLECULE COLLISIONS/ELASTIC SCATTERING 
Scattering of positive ions by molecules, 3:5486 
ION-MOLECULE COLLISIONS/INELASTIC SCATTERING 
Scattering of positive ions by molecules, 3:5486 
IONOSPHERE 
See also D REGION 
IONOSPHERE/DISTURBANCES 
Elf noise statistics and processing under disturbed conditions. 
Final report, 3:5440 (AD-A-042116) 
IONOSPHERE/ELECTRON DENSITY 
Chatanika radar results during the EXCEDE experiment. Topical 
report January-September 1976, 3:5434 (AD-A-039311) 
Midlatitude total electron content and slab thickness: a summary 
of seasonal, solar cycle, and magnetically disturbed behavior. 
Environmental research papers, 3:5436 (AD-A-040916) 
IONOSPHERE/WAVE PROPAGATION 
Transionospheric differential delay measurements using the NTS 
satellites. Final report, 3:5435 (AD-A-040776) 
IONS/ENERGY-LEVEL TRANSITIONS 
Spectroscopic and Bethe cross-section data for sodium-like ions 
(Hartree-Fock wave functions, computer programs), 3:5461 
(ANL-76-88(Pt. 1)) 
IONS/PHYSICAL PROPERTIES 
Radiological and Environmental Research Division annual report. 
Fundamental molecular physics and chemistry, June 1975- 
September 1976 (Summaries of research activities at Argonne 
National Laboratory), 3:5455 (ANL-76-88(Pt.1)) 
IRELAND/ENERGY POLICY 
EEC energy policy, 3:4035 
IRON/ABUNDANCE 
Analysis of metals found in incinerator residue, 3:4259 
IRON/ALBEDO ’ 
—— of gamma rays by barriers from various media, 
e 


IRON/AVAILABILITY 
Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 4: 
materials supply and management panel report, 3:4319 (ERDA- 
76-28V 1(App.4)) 
IRON/CORROSION 
Corrosion characteristics of phase change material systems, 3:3062 
IRON/DIFFUSION 
Diffusion and electrotransport of metallic solutes in thorium metal, 
3:4375 (IS-M-103) 
IRON/ENVIRONMENTAL TRANSPORT 
Geochemical ocean sections study (GEOCECS). Chemistry of 
ocean solutions (Geochemistry and mixing dynamics of oceans 
and chemistry of seawater from various locations), 3:5387 
(BNWL-2100(Pt.2)) 
IRON/MATERIALS RECOVERY 
Chicago Northwest and Harrisburg incinerators: a proven method 
of energy recovery and recycling of ferrous metals, 3:4251 
Marketing and equipment design: municipal solid-waste ferrous- 
metal recovery, 3:4255 
Refuse-processing plant equipment, facilities, and environmental 
— at St. Louis-Union Electric Refuse-Fuel Project, 
:4768 
Research needs in waste utilization, 3:4248 
Solid-waste resource recovery facility, Monroe County, New 
York, 3:4769 
IRON/NEUTRON REACTIONS 
Random sampling technique for choosing scattering angles from 
arbitrary angular distributions in dosimetric and shielding 
computations, 3:5596 
IRON/NEUTRON TRANSPORT 
— of 7**Cf fission neutrons through various shields, 
5597 


IRON/PHOTON TRANSPORT 
Gamma ray build-up factors for finite media, 3:5583 
IRON/QUANTITATIVE CHEMICAL ANALYSIS 
Chemical analysis of steel (a bibliography with abstracts). Report 
for 1964-May 1977, 3:4517 (NTIS/PS-77/0418) 
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IRON/REMOVAL 
Calcium carbonate in the removal of iron and lead from dilute 
waste water, 3:5210 
IRON/SURFACE PROPERTIES 
urface analysis of pyrotechnic material, 3:3935 (GEPP-324) 
IRON/X-RAY FLUORESCENCE ANALYSIS 
Inorganic constituents in Finnish fuel peat ash, 3:2138 
IRON 54 TARGET/NEUTRON REACTIONS 
Valence neutron capture in **Fe, 3:5538 
IRON 55/ENVIRONMENTAL TRANSPORT 
Geochemical ocean sections study (GEOCECS). Chemistry of 
ocean solutions (Geochemistry and mixing dynamics of oceans 
and chemistry of seawater from various locations), 3:5387 
(BNWL-2100(Pt.2)) 
IRON ALLOYS 
See also TRON BASE ALLOYS 
RENE 41 
STEELS 
IRON ALLOYS/ELECTRIC CONDUCTIVITY 
Electrical conductivity of iron-silicon alloys at high pressures and 
the earth’s core, 3:4378 (UCRL-52322) 
IRON ALLOYS/MAGNETIC PROPERTIES 
Critical magnetic properties of Fe-Cr alloys, 3:4382 
IRON ALLOYS/SORPTIVE PROPERTIES 
Absorption and desorption rates of Hz and D2 for LaNis, LaCos, 
LaNi2Cos, and FeTi. Interim report, 3:3933 (AD-A-039518) 
IRON ALLOYS/WEAR RESISTANCE 
Friction and wear study of dispersed phase intermetallic 
compounds in ferrous matrices, 3:4351 (LBL-5771) 
IRON BASE ALLOYS/TENSILE PROPERTIES 
A directionally solidified iron-chromium aluminum-tantalum 
carbide eutectic alloy (Fe-13.6 Cr-3.7Al-9TaC), 3:4459 (N-77- 
19208) 
TRON BORIDES/MAGNETIC PROPERTIES 
Magnetic excitations in an amorphous ferromagnet 
((FeesNiss)sPieBsAls), 3:4374 (BNL-23003) 
TRON CHLORIDES/REDOX REACTIONS 
Electrochemical behavior of 0.2 to 3 molar ferrous chloride-ferric 
chloride mixtures on edge-on pyrolytic graphite rotated disk 
electrodes, 3:4106 (ERDA/NASA/5022-77/2) 
IRON COMPLEXES 
See also FERROCYANIDES 
IRON COMPLEXES/CHEMICAL PREPARATION 
Magnetic isomers of iron(II). Bis(C- 
cyanotrihydroborate)bis(phenanthroline)iron: a spin triplet, 
3:4562 


_ IRON COMPLEXES/ISOMERS 


Magnetic isomers of iron(II). Bis(C- 
cyanotrihydroborate)bis(phenanthroline)iron: a spin triplet, 
3:4562 


IRON COMPOUNDS/CATALYTIC EFFECTS 
Active component of ferromolybdenic catalyst of methanol 
oxidation into formaldehyde, 3:2792 
IRON COMPOUNDS/CHEMICAL RADIATION EFFECTS 
Radiolytic instability of ferrous sulfamate in nuclear process 
solutions (y rays), 3:2584 
IRON COMPOUNDS/ELECTRONIC STRUCTURE 
Moessbauer spectroscopic investigation of iron electronic state in 
iron-molybdenum catalyst during methanol oxidation, 3:2791 
IRON COMPOUNDS/SYNTHESIS 
Active component of ferromolybdenic catalyst of methanol 
oxidation into formaldehyde, 3:2792 
TRON HYDROXIDES/TOXICITY 
Environmental effects of the secondary discharges from fly ash 
ponds, 3:5199 (ORNL/MIT-200) 
TRON IONS/COLLISIONS 
Multiple scattering of 12 to 40 MeV heavy ions through small 
angles, 3:5452 
IRON IONS/ENERGY-LEVEL TRANSITIONS 
Beam-foil spectroscopy. Final report, 1 January 1971-31 
December 1976, 3:5454 (AD-A-036195) 
IRON ORES/DISTRIBUTION 
Earth structure and distribution laws concerning metallic raw 
materials, in particular uranium and thorium, 3:2528 
IRON ORES/EXPLORATION 
Coal and iron mining, 1976-1982, 3:2174 (ERDA-tr-290) 
IRON ORES/ORE PROCESSING 
Iron ore recovery plant produces new wealth from former 
“waste”, 3:4192 
IRON OXIDES/ELECTRIC CONDUCTIVITY 
Passive Iron: a semiconductor model for the oxide film, 3:4499 
(SAND-77-1405C) 
IRON OXIDES/FABRICATION 
Development, characterization, and evaluation of materials for 
open cycle MHD. Quarterly report, October-December 1976, 
3:4073 (BNWL-2004-5) 
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IRON OXIDES/MATERIALS TESTING 
Development, characterization, and evaluation of materials for 
open cycle MHD. Quarterly report, October-December 1976, 
3:4073 (BNWL-2004-5) 
TRON PHOSPHIDES/MAGNETIC PROPERTIES 
Magnetic excitations in an amorphous ferromagnet 
((Fees Niss)sPisBeAls), 3:4374 (BNL-23003) 
TRON-NICKEL BATTERIES/FEASIBILITY STUDIES 
Development of electrochemical power sources for electric 
traction, 3:3925 
IRON-NICKEL BATTERIES/OPTIMIZATION 
Traction batteries for existing and future electric road vehicles 
(Approx 40 Wh/kg), 3:3924 
IRRADIATION CAPSULES 
Irradiation devices for the study of creep and swelling in ceramic 
fuels, 3:3440 
Reloadable graphite creep facility for tensile or compressive 
experiments, 3:3353 
IRRADIATION CAPSULES/DESIGN 
Design of an irradiation device for the determination of the in-pile 
creep behaviour of Zircaloy cladding tubes under internal and 
external over-pressure, in FRG-2, 3:3614 
IRRADIATION DEVICES/CONTROL EQUIPMENT 
System for measuring radiation doses in radiotherapy apparatus 
(Patent; ionization chamber), 3:5029 
IRRADIATION DEVICES/DESIGN 
Properties of radioisotope sources and design of irradiation 
facilities, 3:2715 
IRRADIATION PLANTS/DESIGN 
Practical design of gamma irradiation facility, 3:2716 
IRRIGATION/SOLAR WATER PUMPS 
Proceedings of the solar irrigation workshop, 3:3001 (SAND-77- 
0992) 
Solar irrigation experiment, 3:3002 (SAND-77-0701(Vol.3)(No.1)) 
ISABELLE STORAGE RINGS/CONTROL SYSTEMS 
ISABELLE closed orbit correction system, 3:5015 
ISABELLE STORAGE RINGS/CRYOGENICS 
Mechanical design of ISABELLE magnet cryostats, 3:4977 
ISABELLE STORAGE RINGS/ON-LINE CONTROL SYSTEMS 
ISABELLE half-cell control system, 3:5002 
ISABELLE STORAGE RINGS/SUPERCONDUCTING 
MAGNETS 
ISABELLE quadrupoles, 3:4978 
— magnetic quench protection for ISABELLE, 
:4979 


ISCHEMIA/DIAGNOSIS 
Myocardial imaging with '**I-hexadecenoic acid, 3:5272 
ISLANDS/LAND RECLAMATION 
Technical progress report of biological research on the Volcanic 
Island Surtsey and environment for the year 1976 (Recovery of 
terrestrial ecosystem on volcanic island following volcano 
eruption), 3:5165 (COO-3531-25) 
ISLANDS/PLANT GROWTH 
Technical progress report of biological research on the Volcanic 
Island Surtsey and environment for the year 1976 (Recovery of 
terrestrial ecosystem on volcanic island following volcano 
eruption), 3:5165 (COO-3531-25) 
ISLANDS/TERRESTRIAL ECOSYSTEMS 
Technical progress report of biological research on the Volcanic 
Island Surtsey and environment for the year 1976 (Recovery of 
terrestrial ecosystem on volcanic island following volcano 
eruption), 3:5165 (COO-3531-25) 
ISLANDS/TOPOGRAPHY 
Technical progress report of biological research on the Volcanic 
Island Surtsey and environment for the year 1976 (Recovery of 
terrestrial ecosystem on volcanic island following volcano 
eruption), 3:5165 (COO-3531-25) 
ISLANDS/VOLCANOES 
Technical progress report of biological research on the Volcanic 
Island Surtsey and environment for the year 1976 (Recovery of 
terrestrial ecosystem on volcanic island following volcano 
eruption), 3:5165 (COO-3531-25) 
ISOBARS (NUCLEON) 
See NJRESONANCES 
ISOBUTANE 
See 2-METHYLPROPANE 
ISOCHRONOUS CYCLOTRONS 
See also IU CYCLOTRON FACILITY 
JINR CYCLOTRONS 
MSU CYCLOTRONS 
ORNL ISOCHRONOUS CYCLOTRON 
TRIUMF CYCLOTRON 
ISOCHRONOUS CYCLOTRONS/BEAM BENDING MAGNETS 
Cascade cyclotron magnet, 3:4882 
ISOCHRONOUS CYCLOTRONS/BEAM EXTRACTION 
Extraction system for the Chalk River superconducting heavy-ion 
cyclotron, 3:4961 


JAPANESE ORGANIZATIONS/RADIOACTIVE WASTE 


ISOCHRONOUS CYCLOTRONS/MAGNETIC FIELDS 
Movable steel trim rods and the orbit dynamics of the Chalk River 
superconducting heavy ion cyclotron, 3:4861 
ISOCHRONOUS CYCLOTRONS/PLANNING 
New multidisciplinary separated-sector cyclotron facility, 3:4813 
ISOCHRONOUS CYCLOTRONS/SUPERCONDUCTING COILS 
Football coil: a device to produce absolute minimum magnetic 
field and an isochronous cyclotron for heavy ions, 3:4895 
ISOENZYMES/CHEMICAL ACTIVATION 
Evaluation with the centrifugal fast analyzer of a chemical 
activation procedure for creatine kinase MB isoenzyme, 3:5236 
ISOTOPE APPLICATIONS 
Activities of the IAEA on the use of radioisotopes, 3:2708 
ISOTOPE DILUTION/DATA PROCESSING 
Review of the statistical considerations involved in the treatment 
of isotope dilution calibration data, 3:4524 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE SEPARATION 
(For separation of isotopes of the same element only.) 
See also LASER ISOTOPE SEPARATION 
ISOTOPE SEPARATION/MEETINGS 
Uranium isotope separation, 3:2554 
ISPRA-1 REACTOR/REACTOR SAFETY 
Model for the safety analysis of a nuclear reactor, 3:3688 (CNEN- 
RT/PROT-76-22) 
ISPRA-1 REACTOR/TRANSIENTS 
Model for the safety analysis of a nuclear reactor, 3:3688 (CNEN- 
RT/PROT-76-22 
ITALY/HYDROTHERMAL SYSTEMS 
a ae = maniacs of the Euganeo-Berico hydrothermal 
system, 3 
ITALY/ LMFBR TYPE REACTORS 
International fast breeder reactor development, 3:3392 (ANL-77- 


XX-62) 
TU CYCLOTRON FACILITY/OPERATION 


Indiana University Cyclotron Facility: the first year of operation, 
3:4826 


J 


JAPAN/ENERGY CONSUMPTION 
Energy use in Japan and the United States, 3:4059 (BNL-23101) 
JAPAN/GEOCHEMICAL SURVEYS 
Some cristobalites and tridymites in geothermal area, 3:3107 
JAPAN/GEOTHERMAL FIELDS 
Some cristobalites and tridymites in geothermal area, 3:3107 
Tertiary geology of the area between Obonai (Akita) and Hashiba 
(Iwate) in the hinterland of the active geothermal area, 3:3094 
JAPAN/GEOTHERMAL GRADIENTS 
Geothermal gradient in the inland region of the northeastern part 
of Akita prefecture, northeast Honshu, 3:3104 
JAPAN/GEOTHERMAL POWER PLANTS 
Materials trends in geothermal power plants, 3:3121 
JAPAN/GEOTHERMAL RESOURCES 
Geothermal resources of Japan, 3:3086 
JAPAN/HEAT FLOW 
Geothermal gradient in the inland region of the northeastern part 
of Akita prefecture, northeast Honshu, 3:3104 
JAPAN/HOT SPRINGS 
Estimation of the capacity of thermal water reservoir by chemical 
component variation, 3:3095 
JAPAN/LMFBR TYPE REACTORS 
International fast breeder reactor development, 3:3392 (ANL-77- 
XX-62) 
JAPAN/NUCLEAR INDUSTRY 
Some problems on domestic technology development from a point 
of fabricator of nuclear power plant, 3:3262 
JAPAN/NUCLEAR POWER 
Report of the committee into the scale of nuclear power 
development, 3:3268 
Status of nuclear power in total energy policy, 3:3495 
Way of future development of nuclear power generation and its 
promotion, 3:3266 
JAPAN/RADIOACTIVE WASTE MANAGEMENT 
Collection of radioactive wastes, 3:2602 
Radioactive waste management in Japan, 3:2605 
JAPAN/RADIOACTIVE WASTE PROCESSING 
Treatment of radioactive wastes, 3:2634 
JAPAN ATR FUGEN 
See JATR REACTOR 
JAPANESE ORGANIZATIONS/RADIOACTIVE WASTE 
MANAGEMENT 
Summary concerning radioactive wastes and its disposal at 
National Institute of Radiological Sciences, 3:2603 





JATR REACTOR/CALANDRIAS 


JATR REACTOR/CALANDRIAS 
Installation of iron-water shield and calandria of the prototype 
advanced thermal reactor Fugen, 3:3387 
JATR REACTOR/SHIELDS 
Installation of iron-water shield and calandria of the prototype 
advanced thermal reactor Fugen, 3:3387 


See SMALL INTESTINE 
JET DRILLS 
See also NOZZLES 
JET DRILLS/PERFORMANCE 
Investigations into the effects of an arc discharge on a high 
velocity liquid jet, 3:4701 (SAND-77-1135) 
JET ENGINE FUELS 
Energy consumption characteristics of transports using the prop- 
fan concept. Final report, 3:4175 (N-77-14029) 
Energy consumption characteristics of transports using the a. 
fan concept: summary report. Final report, 3:4176 (N-77-14030) 
JET ENGIN FUELS/COMBUSTION CS 
NO/sub x/ formation in premixed turbulent flames, 3:2772 
JET ENGINE FUELS/COMBUSTION PROPERTIES 
Hydrogen enrichment for low emission jet combustion, 3:2445 
JET ENGINE FUELS/COST 
The potential role of technological modifications and alternative 
fuels in alleviating Air Force energy problems. Interim report, 
3:4174 (AD-A-039597) 
JET ENGINE FUELS/TECHNOLOGY ASSESSMENT 
An evaluation of very large airplanes and alternative fuels. Interim 
report, 3:4313 (AD-A-040532) 
JINR CYCLOTRONS/DESIGN 
JINR U-400 isochronous heavy ion cyclotron, 3:4822 
JORDAN/GEOCHEMICAL SURVEYS 
Hydrogeochemical features of the thermal waters of the 
northeastern part of Azerbaijan and eastern Jordan, 3:3108 
JORDAN/HOT SPRINGS 
Hydrogeochemical features of the thermal waters of the 
northeastern part of Azerbaijan and eastern Jordan, 3:3108 
JOSEPHSON JUNCTIONS/OSCILLATIONS 
Parametric amplification and oscillation at 36 GHz using a point 
contact Josephson junction. Technical report 1 Feb 1976-31 Jan 
1977, 3:4679 (AD-A-031895) 
JOSEPHSON JUNCTIONS/USES 
Josephson junction technology program. Phase I. Final report 4 
Oct 1976-21 Apr 1977, 3:4681 (AD-A-039598) 
JOULE HEATING 
Electron heating by neutral beam injection in ORMAK, 3:5620 
(CONF-770906-5) 
JUELICH-DIDO REACTOR 
See FRJ-2 REACTOR 


K 


K*RESONANCES/DECAY 
Baryon exchange reactions in 7-p scattering at 4 GeV/c 
(Differential cross sections), 3:5499 (LBL-6149) 
KAHL-MAIN REACTOR 
See HDR REACTOR 
KALKAR POWER REACTOR 
See SNR-1 REACTOR 
KAON PLUS REACTIONS/ELASTIC SCATTERING 
Interaction of K* mesons with nuclei (Optical potential, below 800 
MeV/c, cross sections), 3:5513 (ORO-5126-20) 
KAON PLUS REACTIONS/TOTAL CROSS SECTIONS 
Interaction of K* mesons with nuclei (Optical potential, below 800 
MeV/c, cross sections), 3:5513 (ORO-5126-20) 
KAON PLUS-NEUTRON INTERACTIONS/ELASTIC 
SCATTERING 
Interaction of K* mesons with nuclei (Optical potential, below 800 
MeV/c, cross sections), 3:5513 (ORO-5126-20) 
KAON PLUS-NEUTRON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Interaction of K* mesons with nuclei (Optical potential, below 800 
MeV/c, cross sections), 3:5513 (ORO-5126-20) 
KAON PLUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Interaction of K* mesons with nuclei (Optical potential, below 800 
MeV/c, cross sections), 3:5513 (ORO-5126-20) 
KAONS PLUS/LEPTONIC DECAY 
Improved lower limits on neutral fermion masses, 3:5502 (COO- 
2220-109) 
KARLSRUHE NUCLEAR RESEARCH CENTER 
See KERNFORSCHUNGSZENTRUM KARLSRUHE 
KEK LINAC/BEAM INJECTION 
Recent progress in KEK preinjector, 3:4952 
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KEK LINAC/PERFORMANCE TESTING 
Development of KEK injector linac, 3:4944 
KEK SYNCHROTRON/BEAM DYNAMICS 
Beam lifetime in the initial operation of KEK main ring, 3:4867 
KEK SYNCHROTRON/BEAM INJECTION 
Synchronous transfer of beam from the booster to the main ring in 
the KEK proton synchrotron, 3:4958 
KEK SYNCHROTRON/BEAM MONITORING 
Beam profile measurements for KEK 12 GeV proton synchrotron, 
3:4939 
KEK beam position monitor system, 3:4924 
KEK SYNCHROTRON/BEAM TRANSPORT 
KEK booster to main ring beam transfer system, 3:4959 
KEK SYNCHROTRON/BETATRON OSCILLATIONS 
Simple Q-measurement of KEK proton synchrotron, 3:4874 
KEK SYNCHROTRON/DUOPLASMATRONS 
Construction of duoplasmatron ion source for the KEK-PS, 
4947 


KEK SYNCHROTRON/ELECTROMAGNETS 
Prototype multipole magnets for the KEK main ring, 3:4894 
KEK SYNCHROTRON/MAGNETIC PROBES 
B-clock system for the KEK main ring, 3:4926 
KEK SYNCHROTRON/ON-LINE CONTROL SYSTEMS 
Control computer system for KEK proton synchrotron, 3:4933 
KEK SYNCHROTRON/OPERATION 
Initial operation of KEK Accelerator, 3:4825 
KEK SYNCHROTRON/PARTICLE BOOSTERS 
KEK fast cycling booster, 3:4829 
KEK SYNCHROTRON/POWER SUPPLIES 
Flicker suppressor by thyristor, 3:4898 
New method to scale down an operation of a large accelerator 
power supply, 3:4902 
KEK SYNCHROTRON/RF SYSTEMS 
rf acceleration in KEK booster, 3:4905 
KEK SYNCHROTRON/VACUUM SYSTEMS 
Vacuum system for the KEK proton synchrotron, 3:4897 
KELP 
See SEAWEEDS 
KENTUCKY/SURFACE MINING 
Enforcement of strip mining laws, 3:2307 
KERNFORSCHUNGSZENTRUM KARLSRUHE/RADIOACTIVE 
WASTE PROCESSING 
Incineration plant for radioactive waste at the Nuclear Research 
Center Karlsruhe, 3:2623 (KFK-2418) 
KERNKRAFTWERK RWE-BAYERNWERK 
See RWE-BAYERNWERK REACTOR 
KEROGEN/CHEMICAL COMPOSITION 
Investigations into the structure of kerogen. I. Low temperature 
ozonolysis of Messel shale kerogen, 3:2512 
KEROGEN/DECOMPOSITION 
Electrical and thermal properties of oil shale of interest to in-situ 
shale oil extraction. Annual report 1 Feb 76-1 Feb 77, 3:2511 
(PB-267136) 
KEROGEN/PYROLYSIS 
Thermal alteration experiments on organic matter from recent 
marine sediments in relation to petroleum genesis, 3:2312 
KEROGEN/STRUCTURAL CHEMICAL ANALYSIS 
Study of the low-molecular-weight products of the ozonization of 
the kerogen of the combustible shale of the Baltic region, 3:2513 
KEROSENE/COMBUSTION 
Effect of combustion air swirl on the flow pattern in a cylindrical 
oil fired furnace, 3:2451 
KETENES/ELECTRONIC STRUCTURE 
Excited electronic states of ketene, 3:4590 
KETENES/ENVIRONMENTAL TRANSPORT 
Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB-267121) 
KINASES (PHOSPHOTRANSFERASES) 
See PHOSPHOTRANSFERASES 
KINETICS EQUATION (REACTOR) 
See REACTOR KINETICS EQUATIONS 
KNK REACTOR/FUEL ELEMENT CLUSTERS 
Indication of a coolant blockage in a fuel element of a sodium- 
cooled reactor by temperature fluctuation measurements with 
steel-sodium thermocouples, 3:3724 (CONF-761001-P2) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOMPAKTE NATRIUMGEKUEHLTE REAKTOR 
See KNK REACTOR 
KRB REACTOR 
See RWE-BAYERNWERK REACTOR 
KRYPTON/REMOVAL 
Separation of krypton and xenon from the offgas of nuclear 
facilities, 3:3646 (KFK-2375) 
KRYPTON 84 REACTIONS 
Hydrodynamical calculations of heavy-ion collisions (Fragment 
elongation, differential cross sections), 3:5540 (LA-UR-77-1965) 
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KRYPTON 85/RADIOACTIVE WASTE PROCESSING 
Facility for the separation of krypton and recuperation of xenon, 
:2628 


KRYPTON 86 REACTIONS/FISSION 
Fission of 7*?Th, 7°°U, ®4*Pu, 24°Cm induced by Xe and Kr ions at 
Coulomb barrier energies, 3:5556 
KRYPTON IONS/ION-MOLECULE COLLISIONS 
Scattering of positive ions by molecules, 3:5486 
KS-150 REACTOR 
See BOHUNICE A-]1 REACTOR 


LABORATORY EQUIPMENT 
See also SAMPLERS 
VACUUM PUMPS 
LABORATORY EQUIPMENT/DESIGN 
Chamber for gas etching, ion etching, or sputtering (Patent), 
3:4674 
LACTONES/ENVIRONMENTAL TRANSPORT 
Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB-267121) 
LAKE ERIE/CHLORIDES 
Chloride and nitrogen concentrations along the west shore of 
Lake Erie. Thermal discharge series interim report, May 1970- 
June 1975, 3:5200 (PB-263557) 
LAKE ERIE/NITROGEN 
Chloride and nitrogen concentrations along the west shore of 
Lake Erie. Thermal discharge series interim report, May 1970- 
June 1975, 3:5200 (PB-263557) 
LAKE ERIE/SURFACE WATERS 
Great Lakes waters: radiation dose commitments, potential health 
effects, and cost-benefit considerations, 3:5212 (ANL/ES-58) 
LAKE HURON/PHOSPHORUS 
Atmospheric inputs of phosphorus to southern Lake Huron, April- 
October 1975. Final report, 3:5205 (PB-267943) 
LAKE HURON/SURFACE WATERS 
Great Lakes waters: radiation dose commitments, potential health 
effects, and cost-benefit considerations, 3:5212 (ANL/ES-58) 
LAKE MiCHIGAN/NUTRIENTS 
Nutrient enrichment and eutrophication of Lake Michigan. 
Progress report, November 1, 1971-September 30, 1977, 3:5196 
(COO-2003-27) 
LAKE MICHIGAN/SURFACE WATERS 
Great Lakes waters: radiation dose commitments, potential health 
effects, and cost-benefit considerations, 3:5212 (ANL/ES-58) 
Nutrient enrichment and eutrophication of Lake Michigan. 
Progress report, November 1, 1971-September 30, 1977, 3:5196 
(COO-2003-27) 
LAKE ONTARIO/CURRENTS 
Calculation of steady currents in Lake Ontario with variable eddy 
viscosity, 3:5189 
LAKE ONTARIO/SURFACE WATERS 
Great Lakes waters: radiation dose commitments, potential health 
effects, and cost-benefit considerations, 3:5212 (ANL/ES-58) 
LAKES 
See also GREAT LAKES 
LAKE ERIE 
LAKE HURON 
LAKE MICHIGAN 
LAKE ONTARIO 
LAKES/AERATION 
Wind-powered aeration for remote locations. Final report, March 
15, 1975-August 31, 1976, 3:3141 (ERDA/NSF/00833-75/1) 
LAKES/EUTROPHICATION 
Remote sensing applied to environmental pollution detection and 
management (a bibliography with abstracts). Report for 1964- 
July 1977, 3:5110 (NTIS/PS-77/0674) 
LAKES/LIMNOLOGY 
Morphometry, benthos, and sedimentation rates of a floodplain 
lake in Pool 9 of the Upper Mississippi River, 3:5190 
LAMPF LINAC/BEAM BENDING MAGNETS 
LAMPF Line D fast deflector system, 3:4965 
LAMPF LINAC/BEAM SHAPING 
Tuning the beam shaping section of the LAMPF Biomedical 
Channel, 3:4880 
LAMPF LINAC/CAVITY RESONATORS 
Low-cost rf-structure for electron and proton linac, 3:4931 
LAMPF LINAC/KLYSTRONS 
Low-frequency klystron for accelerator applications, 3:4913 
LAMPF LINAC/REMOTE HANDLING EQUIPMENT 
Solution for remote handling in accelerator installations, 3:4908 
LAND FILLS 
See SANITARY LANDFILLS 
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LAND USE 
A methodology for making a quantitative assessment of passenger 
transportation alternatives. Final report (On basis of energy 
conservation, air quality, commuter costs, and land use), 3:4168 
(AD-A-040952) 
The energy vista: policy perspectives on energy conservation 
through land use management, 3:4060 (PB-259417) 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM/CHEMICAL PREPARATION 
New method for the preparation of rare earth metals, 3:4323 
LANTHANUM/X-RAY FLUORESCENCE ANALYSIS 
X-ray fluorescent rare earth analyses using an intrinsic germanium 
detector, 3:4526 
LANTHANUM 139/NUCLEAR MAGNETIC RESONANCE 
NMR of lanthanum-139. A new probe of macromolecular 
dynamics, 3:4490 
LANTHANUM ALLOYS 
See also MISCH METAL 
LANTHANUM ALLOYS/SORPTIVE PROPERTIES 
Absorption and desorption rates of H2 and Dz for LaNis, LaCos, 
LaNieCos, and FeTi. Interim report, 3:3933 (AD-A-039518) 
Substitutions in LaNi; compound: comparative study of related 
hydrides in electrolytic and solid gas reactions, 3:2748 
LANTHANUM HYDRIDES/FORMATION HEAT 
Metal hydride systems for solar energy storage and conversion, 
306 


LANTHANUM HYDRIDES/THERMOCHEMICAL HEAT 
STORAGE 
Metal hydride systems for solar energy storage and conversion, 
3:3066 
LANTHANUM OXIDES/CATALYTIC EFFECTS 
Surface and catalytic properties of lanthanum lead manganite (Lao 
7Pbo sMnQOs) containing traces of platinum, 3:4303 
LANTHANUM OXIDES/FABRICATION 
Development, characterization, and evaluation of materials for 
open cycle MHD. Quarterly report, October-December 1976, 
3:4073 (BNWL-2004-5) 
LANTHANUM OXIDES/MATERIALS TESTING 
Development, characterization, and evaluation of materials for 
open cycle MHD. Quarterly report, October-December 1976, 
3:4073 (BNWL-2004-5) 
LASER CAVITIES/MATHEMATICAL MODELS 
A theoretical analysis of resonator modes in the presence of 
homogeneous media. Doctoral thesis, 3:4719 (AD-A-041855) 
LASER FUSION REACTORS/GAS LASERS 
D-D-T pellet laser-fusion feedback concepts, 3:5720 (COO-2007- 
88 


LASER FUSION REACTORS/HYDRODYNAMICS 
Laser fusion hydrodynamics calculations, 3:5724 
LASER FUSION REACTORS/POWER SUPPLIES 
Switching requirements for laser fusion, 3:5696 (EPRI-ER-376- 
SR 


LASER FUSION REACTORS/SWITCHES 
Fast pulse switching for electron beam and laser reactor concepts, 
3:5699 (EPRI-ER-376-SR) 
LASER IMPLOSIONS/BACKSCATTERING 
Enhanced backscatter with a structured laser pulse, 3:5722 (NRL- 
MR-3560) 
LASER IMPLOSIONS/ENERGY TRANSFER 
Electron-flux limitation due to ion acoustic instability, 3:5721 (N- 
77-14860) 
LASER IMPLOSIONS/HYDRODYNAMICS 
Laser fusion hydrodynamics calculations, 3:5724 
LASER IMPLOSIONS/PLASMA INSTABILITY 
Growth and saturation of instability of spherical implosions driven 
by laser or charged particle beams, 3:5725 
LASER ISOTOPE SEPARATION 
Luminescence process, refractory stabilities, and new novel 
electronic states: scanning chemical reactions and novel 
products for laser induced isotope separation. Progress report, 
December 1, 1975-July 15, 1976, 3:4576 (COO-2569-3) 
Tunable lasers in isotope separation: a colorful view of a dye 
chemist, 3:2559 (UCRL-78934(Rev.1)) 
LASER MATERIALS 
1,4-bis(5-p-n-butoxyphenyloxazol-2-yl)benzene and the 
preparation thereof, 3:4743 
LASER MATERIALS/BIBLIOGRAPHIES 
Radiation damage of laser materials (a bibliography with 
— Report for 1964-Mar 1977, 3:4729 (NT IS/PS-77/ 


5) 
LASER MATERIALS/PHYSICAL RADIATION EFFECTS 
Radiation damage of laser materials (a bibliography with 
= Report for 1964-Mar 1977, 3:4729 (NTIS/PS-77/ 
5) 
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LASER MATERIALS/TESTING 
Condensed fuels for high energy gas dynamic lasers. Final report 
for period ending June 1976, 3:4714 (AD-A-040932) 
LASER MIRRORS/OPTIMIZATION 
Technical note: optimal output mirrors for laser resonators, 3:4732 
LASER RADIATION/ABSORPTION 

Theoretical interpretation of angle- and polarization-dependent 
laser light absorption measurements, 3:5668 (UCRL- 
79628(Rev.1)) 

LASER RADIATION/BACKSCATTERING 
Enhanced backscatter with a structured laser pulse, 3:5722 (NRL- 
MR-3560) 
LASER RADIATION/FOCUSING 
Super-high intensities of lasers by short-range relativistic self- 
ocusing of the beams in plasma and dielectric swelling, 3:5669 
LASER RADIATION/INTERACTIONS 
Two dimensional effects in laser solid simulation studies. Final 
report 1 August 1973-31 July 1976, 3:5718 (AD-A-039194) 
LASER RADIATION/MIXING 
Gaseous infrared waveguide mixer (Patent), 3:4739 
LASER-PRODUCED PLASMA 

Laser produced plasmas (Review of research program in India), 

3:5654 (CONF-750266-) 
LASER-PRODUCED PLASMA/ION DRIFT 

High energy ions from a Nd-laser produced plasma, 3:5656 (NRL- 
MR-3549) 

LASER-PRODUCED PLASMA/MAGNETIC FIELD 

CONFIGURATIONS 

Suprathermal electrons and peak magnetic fields in laser target- 

plasmas. Memorandum report, 3:5719 (AD-A-040798) 
LASER- PRODUCED PLASMA/PLASMA DIAGNOSTICS 

Sub-picosecond proximity-focused visible streak camera 

evaluation and application, 3:5632 (LA-UR-77-1872) 
LASER-PRODUCED PLASMA/PLASMA INSTABILITY 
Growth and saturation of instability of spherical implosions driven 
by laser or charged particle beams, 3:5725 
LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
LASERS/CONFIGURATION 

Computer solutions to heat and diffraction equations in high 
energy laser windows. Volume 1. Interim report, 3:4720 (AD-B- 
017021) 

Computer solutions to heat and diffraction equations in high 
energy laser windows. Volume II. Interim report, 3:4721 (AD- 
B-017022) 

LASERS/ENERGY TRANSFER 
Vibration-to-electronic energy transfer for electronic transition 
lasers. Interim technical report, 3:4711 (AD-A-040544) 
LASERS/FREQUENCY CONTROL 
Gaseous infrared waveguide mixer (Patent), 3:4739 
LASERS/GAS FLOW 

Investigation of transient flow and heating problems characteristic 
of high energy laser gas circulation systems. Final technical 
report 3 Feb 76-31 Mar 77, 3:4717 (AD-A-041040) 

LASERS/HEALTH HAZARDS 
Laser hazard classification guide, 3:5370 (PB-266497) 
LASERS/HEATING 

Investigation of transient flow and heating problems characteristic 
of high energy laser gas circulation systems. Final technical 

rt 3 Feb 76-31 Mar 77, 3:4717 (AD-A-041040) 
LASERS/MATERIALS 

Computer solutions to heat and diffraction equations in high 
energy laser windows. Volume 1. Interim report, 3:4720 (AD-B- 
017021) 

Computer solutions to heat and diffraction equations in high 
energy laser windows. Volume II. Interim report, 3:4721 (AD- 
B-017022) 

LASERS/PERFORMANCE TESTING 

Heat-pipe bismuth laser; examination of laser action at 4722A in 
bismuth vapor. Final report 1 May 1973-31 Jan 1975, 3:4708 
(AD-A-039568) 

LASERS/PHYSICAL PROTECTION DEVICES 

Zeeman effect optical isolator (Patent), 3:4733 
LASERS/Q-SWITCHING 

Improved, chirped acousto-optic q switch, 3:4722 (AD-D-003801) 
LASERS/RESEARCH PROGRAMS 

Research of the Aerophysics Institute for the Strategic 
Technology Office (DARPA). Final report, 1 July 1974-30 June 
1975, 3:4704 (AD-A-036438) 

LASERS/STABILIZATION 
Intensity controller for laser beam, 3:4734 
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LASERS/USES 
Laser revolution in ere chemistry, 3:4595 (NP-22293) 
LASERS/X RADIA 
High power ice x- ii source and search for x-ray laser. 
_ report 1 June 1972-31 August 1976, 3:2709 (AD- A-039210) 


— Alamos a ic Laboratory.) 
LASL/COMPUTERS 
Computer Science and Services Division CCF five-year plan, 
3:5745 (LA-6921-MS) 
LATE RADIATION EFFECTS 
See DELAYED RADIATION EFFECTS 
LATENT HEAT STORAGE 
Corrosion characteristics of an change material systems, 3:3062 
Energy storage using latent heat of phase change, 3:3910 
Phase change storage systems group report, 3:3472 
Solar energy storage subsystem utilizing the latent heat of fusion 
of er 4 hydrocarbons: a progress report, 3:3063 
Thermal storage for solar heating and cooling, 3:3058 
LATENT HEAT STORAGE/FEASIBILITY STUDIES 
Two-component thermal ene ogy storage material (Encapsuiated 
raffin/water slurry), 3:3 
LATENT HEAT STORAGE/MATERIALS 
Energy storage-boiler tank: boiler design, materials compatibility 
tests, 3:305 
Heat-of-fusion systems for solar energy storage, 3 
ag HEAT STORAGE/MATERIALS 
sion media for heat storage materials, 3: Soel 
LATI NT HEAT STORAGE/PERFORMANCE 
Effects of phase-change energy storage on the performance of air- 
based and liquid-based solar heating systems, 3:3038 
Efficiency of paraffin wax as a thermal energy storage system, 
3:3039 


Fundamental studies of direct contact latent heat energy storage 
(NazHPO,-Varsol system), 3:3049 
LATENT HEAT STORAGE/SODIUM HYDROXIDES 
Large-scale thermal energy storage using sodium hydroxide 
(NaOH), 3:3053 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAVAGE/BIOLOGICAL EFFECTS 
Biomedical risks of multiple lung lavages in beagle dogs, 3:5282 
(LF-56) 
Removal of inhaled **‘ Am oxide of various particle sizes from 
beagle dogs by lung lavage and chelation treatment, 3:5340 (LF- 
56 


LEAD/ABUNDANCE 
Analysis of metals found in incinerator residue, 3:4259 
LEAD/ALBEDO 
Backscattering of gamma rays by barriers from various media, 
3:5580 
LEAD/AVAILABILITY 
Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 4: 
materials supply and management panel report, 3:4319 (ERDA- 
76-28V 1(App.4)) 
LEAD/COMPTON EFFECT 
Compton scattering of 1.12 MeV gamma rays by K-shell 
electrons, 3:5575 
LEAD/ECOLOGICAL CONCENTRATION 
Assessment of industrial hazardous waste practices, leather 
tanning and finishing industry. Final report Jun 1975-Nov 1976, 
3:5172 (PB-261018) 
LEAD/ION EXCHANGE CHROMATOGRAPHY 
Development of a column chromatography method for field pre- 
concentration of trace metals with application to the Haw-Cape 
Fear Riverss, N.C. Master's thesis, 3:5203 (PB-267878) 
LEAD/NEUTRON REACTIONS 
Random sampling technique for choosing scattering angles from 
arbitrary angular distributions in dosimetric and shielding 
computations, 3:5596 
LEAD/NEUTRON TRANSPORT 
Transmission of 75*Cf fission neutrons through various shields, 
3:5597 
LEAD/OPTICAL MODELS 
Optical model analysis of nonelastic interaction of 14.2 MeV 
neutrons, 3:5592 
LEAD/PHOTON TRANSPORT 
Gamma ray attenuation coefficient measurements at 1115, 1173, 
and 1332 keV, 3:5571 
Gamma ray build-up factors for finite media, 3:5583 
LEAD/PHOTON-ATOM COLLISIONS 
Variation of total to K-shell photoelectric cross section ratios with 
atomic number and photon energy, 3:5484 
LEAD/REMOVAL 
Calcium carbonate in the removal of iron and lead from dilute 
waste water, 3:5210 





JAN. 31, 1978 


LEAD/TOXICITY 
Mechanisms of calcium transport in small intestine. Progress 


eport, March 1, 1976-September 30, 1977 (Chickens, rats, lead), 
:5255 (COO-1668-86) 
LEAD/TRANSLOCATION 
Mechanisms of calcium transport in small intestine. Progress 
rt, March 1, 1976-September 30, 1977 (Chickens, rats, lead), 
:5255 (COO-1668-86) 
LEAD/X-RAY FLUORESCENCE ANALYSIS 
Inorganic constituents in Finnish fuel peat ash, 3:2138 
LEAD 204 TARGET/TRITON REACTIONS 
Spectroscopy of proton hole states in the thallium nuclei with the 
(t(pol),a) reaction, 3:5546 
LEAD 206 TARGET/TRITON REACTIONS 
Spectroscopy of proton — states in the thallium nuclei with the 
(t(pol),a) reaction, 3:554 
LEAD 207 TARGET/ NEUTRON REACTIONS 
First observation of (s + d)-wave mixing in low-energy elastic 
neutron scattering, 3:5549 
LEAD 208/ENERGY-LEVEL TRANSITIONS 
Isomer shift of the 2.61 MeV gamma-ray transition in muonic 
208 Pb, 3:5548 
LEAD 208 TARGET/TRITON REACTIONS 
Spectroscopy of proton hole states in the thallium nuclei with the 
(t(pol),a) reaction, 3:5546 
LEAD 210/GAMMA SPECTRA 
Spectrum shapes of low-energy photon sources, 3:5585 
LEAD ALLOYS/DIFFUSION 
Solid solution hardening due to metal interstitials in the Pb-Ag 
system, 3:4336 
LEAD ORES/RADIOACTIVITY LOGGING 
Nuclear techniques in prospecting and explorating ore deposits in 
Czechoslovakia, 3:2526 
LEAD OXIDES/CATALYTIC EFFECTS 
Surface and catalytic properties of lanthanum lead manganite (Lao 
7Pbo sMnQOs) containing traces of platinum, 3:4303 
LEAD-ACID BATTERIES/CATHODES 
Observation of a substructural network in the positive plates of 
lead-acid storage batteries, 3:3938 
LEAD-ACID BATTERIES/DESIGN 
Basic requirements for the equipment for the energy supply of 
electric road vehicles from the point of view of the user, 3:4279 
Design and cost study for development of lead-acid batteries 
suitable for electric vehicle propulsion. Final report (Goals of 60 
Wh/kg and 1000 cycles), 3:3915 (ANL-K-77-3624-1) 
Optimization of the lead-acid battery for powering electric road 
vehicles, 3:3923 
LEAD-ACID BATTERIES/ELECTRICAL EQUIPMENT 
Basic requirements for the equipment for the energy supply of 
electric road vehicles from the point of view of the user, 3:4279 
LEAD-ACID BATTERIES/FEASIBILITY STUDIES 
Development of electrochemical power sources for electric 
traction, 3:3925 
LEAD-ACID BATTERIES/OPTIMIZATION 
Traction batteries for existing and future electric road vehicles 
(Approx 40 Wh/kg), 3:3924 
LEAD-ACID BATTERIES/PRODUCTION 
Prescription for battery workers, 3:3919 (PB-266261) 
LEAD-ACID BATTERIES/USES 
Electricity Council starts to assess the Enfield 8000, 3:4282 
Lucas bus is on evaluation trials, 3:4283 
LEAK DETECTORS/DESIGN 
Fluidic hydrogen detector production prototype development. 
Final report, Nov. 1974 - Apr. 1976, 3:2750 (N-76-33475) 
LECITHINS/BIOSYNTHESIS 
Lung lecithin synthesis in Syrian hamster lung: effect of 
pulmonary lavage, 3:5232 (LF-56) 
LEGUMINOSAE/BIOLOGICAL RADIATION EFFECTS 
Plant research (Gamma radiation, fission neutrons), 3:5303 (ORO- 
754 


LENINGRAD-1 REACTOR/POWER DISTRIBUTION 
Calculation method for approximation of discrete measurements of 
power distribution in power reactors, 3:3668 
LEPTONS 
See also ELECTRONS 
HEAVY LEPTONS 
NEUTRINOS 
LEPTONS/LEPTONIC DECAY 
Lectures in electron-positron annihilation. Part II. Anomalous 
— production (Analysis in progress), 3:5492 (SLAC-PUB- 
1592) 
LEPTONS/PAIR PRODUCTION 
Significance of high energy spin effects in constituent pictures, 
3:5512 (ANL-HEP-CP-77-46) 
LEUKEMIA 
—— produced by murine leukemia cells in culture, 
:5275 
LEUKEMIA VIRUS 
See ONCOGENIC VIRUSES 
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LEVEL INDICATORS/DESIGN 

Mathematical model of an inductive type sodium level meter and 

some applications, 3:3460 
LEWIS BASES/CHEMICAL REACTIONS 

Reactions of fluoroethylenes with strong bases in the gas phase, 

3:4585 
LIBRARIES/INVENTORIES 

Environmental Protection Agency library system book catalog. 
Holdings for the year 1976, 3:3967 (PB-266173) 

Li-DRIFTED SI DETECTORS/ELECTRIC FILTERS 

Performance of a time-variant filter in the presence of dominant 1/ 
f noise, 3:5033 

LIGASES/BIOCHEMICAL REACTION KINETICS 

Properties of anthranilate synthetase component II from 

Pseudomonas putida, 3:5244 
LIGASES/CHEMICAL PROPERTIES 

Properties of anthranilate synthetase component II from 

Pseudomonas putida, 3:5244 
LIGHT NUCLEI/NEUTRON REACTIONS 

Neutron cross section programs in the energy region from 1 to 24 
MeV at the LASL Van de Graaff Facilities, 3:5530 (LA-UR- 
1028) 

Study of structure of light nuclei with neutrons. Progress report, 
September 1, 1976-August 31, 1977 (Summaries of research 
activities at Ohio University), 3:5532 (COO-2490-7) 

LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS 

How to improve battery-supplied luminaires with filament lamps 

for mining applications, 3:2225 
LIGHTING SYSTEMS/CONTROL EQUIPMENT 
Preliminary study of automatic daylight control of artificial 
lighting, 3:4128 
LIGHTING SYSTEMS/CONTROL SYSTEMS 
Controlling costs with lighting controls, 3:4129 
Why dimmer control for energy saving, 3:4160 
LIGHTING SYSTEMS/RETROFITTING 

Preliminary study of automatic daylight control of artificial 

lighting, 3:4128 
LIGNIN/ANAEROBIC DIGESTION 

Heat treatment of refuse for increasing anaerobic biodegradability. 
Final report, January 1, 1976-May 31, 1976, 3:2876 (ERDA/ 
NSF/7940-7612) 

LIGNITE/FLASH HYDROPYROLYSIS PROCESS 
Economic analysis of flash hydropyrolysis process plant, 3:2102 
(BNL-22912) 
LIGNITE/SOLVENT EXTRACTION 
rig of ERDA materials program (44 refs), 3:2060 (CONF- 
761 


LIMERICK- 1 REACTOR/PRESSURE VESSELS 
How to handle a 674-ton reactor vessel, 3:3295 
LIMESTONE/CALCINATION 
Influence of limestone calcination on the utilization of the sulfur- 
sorbent in atmospheric pressure fluid-bed combustors. Final 
report, 3:2281 (EPRI-FP-426) 
LIMESTONE/SORPTIVE PROPERTIES 
Influence of limestone calcination on the utilization of the sulfur- 
sorbent in atmospheric pressure fluid-bed combustors. Final 
report, 3:2281 (EPRI-FP-426) 
Rates of SO: absorption in calcined limestones and dolomites (8 
refs), 3:2153 (CONF-7604124-P1) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also KEK LINAC 
LAMPF LINAC 
STANFORD 20-GEV LINAC 
UNILAC 
LINEAR ACCELERATORS/BEAM DYNAMICS 
Structure resonances in proton linear accelerators, 3:4858 
LINEAR ACCELERATORS/CONTROL SYSTEMS 
Beam modulator for an electron linac, 3:4904 
LINEAR ACCELERATORS/DESIGN 
Electron linac design for pion radiotherapy, 3:4806 
Stony Brook superconducting heavy-ion booster project, 3:4816 
LINEAR ACCELERATORS/LASERS 
Some parameters on an electron accelerator powered by a laser 
beam, 3:4842 
LINEAR ACCELERATORS/OPERATION 
Transient operation of electron linacs, 3:4840 
LINEAR ACCELERATORS/PERFORMANCE TESTING 
Experimental measurements on a 25 MeV reflexotron, 3:4809 
aes performance of the Stanford Superconducting Recyclotron, 
:4811 
LINEAR ACCELERATORS/RF SYSTEMS 
ee for the Munich heavy ion postaccelerator, 
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Status report on Stanford's superconducting heavy ion linac 
project, 3:4886 
Superconducting accelerator structures for medium energy 
protons, 3:4887 
LINEAR THETA PINCH DEVICES/POWER SUPPLIES 
Switching requirements for pulsed high-beta reactors, 3:5695 
(EPRI-ER-376-SR) 
LINEAR Z PINCH DEVICES/LASER RADIATION 
Intense CO: laser interactions with a dense helium Z-pinch 
plasma, 3:5672 
LIPASES/METABOLISM 
Nippostrongylus brasiliensis: phospholipase in nonsensitized and 
sensitized rats after challenge, 3:5247 
LIPIDS 
See also PHOSPHOLIPIDS 
LIPIDS/INTESTINAL ABSORPTION 
13C-trioctanoin: a nonradioactive breath test to detect fat 
malabsorption, 3:5259 
LIPIDS/PYROLYSIS 
Thermal alteration experiments on organic matter from recent 
marine sediments in relation to petroleum genesis, 3:2312 
LIQUEFIED NATURAL GAS/EVAPORATION 
Process for retrieving energy from fluidised gases (Patent), 3:4196 
LIQUEFIED NATURAL GAS/HEATING 
Process and apparatus for evaporating and heating liquified 
natural gas (Patent), 3:3176 
LIQUEFIED NATURAL GAS/UNDERGROUND STORAGE 
Insulating and waterproofing system for storage tanks (Patent), 
3:4699 
LIQUEFIED PETROLEUM GASES/CHEMISORPTION 
= of rock sorptional capacity by means of kinetic effects, 
:2320 
LIQUEFIERS 
See CONDENSERS 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID FUELS 
See also MOLTEN SALT FUELS 
LIQUID FUELS/COMBUSTION 
Influence of sulfur content of fuel on corrosion of heat-resistant 
steels used in gas turbines, 3:2391 
LIQUID FUELS/COMBUSTION KINETICS 
Burning fuel sprays, 3:2453 
Conditions for group’ combustion of droplets in fuel clouds. I. 
Quasi-steady predictions, 3:2452 


Model for the nonsteady ignition and combustion of a fuel droplet, 


3:2447 
LIQUID FUELS/COMBUSTION PRODUCTS 
High temperature gas turbine engine component materials testing 
program. Task I. Monthly technical progress report No. 25, 
July 1-July 31, 1977, 3:3173 (FE-1765-35) 
LIQUID FUELS/COMBUSTION PROPERTIES 
Evaporation of sprays in combustion reactors, 3:2444 
LIQUID FUELS/DROPLETS 
Applicability of laser interferometry technique for drop size 
determination, 3:2446 
LIQUID FUELS/ELECTRICAL PROPERTIES 
Effect of diffuse daylight on electrical conductivity and static 
charging of hydrocarbon fluids, 3:2432 
LIQUID FUELS/PURIFICATION 
—— most important problem in chemmotology, 
44 
LIQUID FUELS/STORAGE 
— most important problem in chemmotology, 
LIQUID METAL COOLED REACTORS 
See also DFR REACTOR 
LIQUID METAL COOLED REACTORS/COOLANT 
CLEANUP SYSTEMS 
Technique for purification of liquid alkali metal coolants of 
nuclear reactors (Patent), 3:3603 
LIQUID METAL COOLED REACTORS/COOLANTS 
Freezing: controlled penetration of a saturated liquid into a cold 
tube, 3:3845 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES ° 
LIQUID PHASE METHANATION PROCESS/BENCH-SCALE 
EXPERIMENTS 
Progress in liquid phase methanation, 3:2077 (CONF-7510149-) 
LIQUID PHASE METHANATION PROCESS/PILOT PLANTS 
Liquid phase methanation: shift PDU results and pilot plant status 
re refs), 3:2056 (CONF-761064-) 
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LIQUID PHASE METHANATION PROCESS/PROCESS 
DEVELOPMENT UNITS 
Liquid methanation: shift PDU results and pilot plant status 
3 ey 3 ), 3:2056 (CONF-761064-) 
Progress in liquid phase methanation, 3:2077 (CONF-7510149-) 
LIQUID SCINTILLATION DETECTORS/SAMPLE CHANGERS 
Alternating sample changer and an automatic sample changer for 
liquid scintillation counting of alpha-emitting materials, 3:5020 
(ORNL-S307) 
LIQUID WASTES 
See also WASTE WATER 
LIQUID WASTES/RADIATION MONITORING 
Computerized plutonium laboratory-stack monitoring system 
Pu, **°Pu), 3:5147 (LA-UR-77-1791) 
LIQUID WASTES/WASTE DISPOSAL 
Metropolitan Spokane Region water resources study. Appendix 
D. Wastewater generation and treatment, 3:5191 (AD-A- 
036591) 
LIQUID WASTES/WASTE PROCESSING 
Utilization of radiation for preservation of environment, 3:2718 
LIQUID-METAL MHD GENERATORS/TWO-PHASE FLOW 
Two-phase Hartmann flows in the MHD generator configuration. 
036452) report, December 1975-December 1976, 3:4080 (AD-A- 
036452 
LIQUIDS/PRODUCTION 
Heavy equipment and tank construction for production and 
storage of gases and liquids, 3:4697 
LIQUID / SENSIBLE HEAT STORAGE 
Mathematical models of thermal storage, 3:3067 
LITHIUM 7/ENERGY-LEVEL TRANSITIONS 
Inner bremsstrahlung accompanying electron capture in 7Be and 
51Cr, 3:5531 
LITHIUM 9/MAGNETIC DIPOLE MOMENTS 
Nuclear moments and nuclear structure. Annual progress report, 
May 1, 1976-July 31, 1977, 3:5528 (COO-3274-21) 
LITHIUM 9/QUADRUPOLE MOMENTS 
Nuclear moments and nuclear structure. Annual progress report, 
May 1, 1976-July 31, 1977, 3:5528 (COO-3274-21) 
LITHIUM CHLORIDES/CORROSIVE EFFECTS 
Corrosion characteristics of phase change material systems, 3:3062 
LITHIUM COMPOUNDS/IONIC CONDUCTIVITY 
Ionic conductivity in LisAlO, and LiOH, 3:4465 
LITHIUM IONS/ION-ATOM COLLISIONS 
Exact numerical solution of the Schroedinger equation with the 
Lennard-Jones potential (Differential equations), 3:5475 (ANL- 
76-88(Pt.1)) 
LITHIUM IONS/RANGE 
Implantation profiles and sputtering studied by detecting the 
optical radiation from sputtered particles during ion 
bombardment, 3:4430 
LITHIUM IONS/SPUTTERING 
Implantation profiles and sputtering studied by detecting the 
optical radiation from sputtered particles during ion 
bombardment, 3:4430 
LITHIUM TELLURIDES/CRYSTAL STRUCTURE 
Crystal structure of LiTes, 3:4486 
LITHIUM-SULFUR BATTERIES/ELECTROLYTES 
Composition gradient during electrolysis in mixtures analogous to 
molten salt battery electrolytes, 3:4593 (CONF-770814-5) 
LITHIUM-SULFUR BATTERIES/RESEARCH PROGRAMS 
Development of lithium-metal sulfide batteries for load leveling. 
Progress report No. 3, July 1, 1975-September 30, 1976 (25 to 
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High-performance batteries for stationary energy storage and 
electric-vehicle propulsion. Progress report, January-March 
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Lithium-water-air battery project: progress during the months of 
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Hepatic lesions and hemolysis following administration of 3a, 7a, 
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Hepatic lesions and hemolysis following administration of 3a, 7a, 
12a-trihydroxy-58-cholestan-26-oyl taurine to rats, 3:5260 
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See DOMESTIC ANIMALS 
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Emerging geology of the heavy-oil sands, 3:2497 
LLOYDMINSTER DEPOSIT/RESERVOIR ENGINEERING 
Geological, engineering, and economic study of a portion of the 
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LMFBR TYPE REACTORS/BOILING DETECTION 
Designs for in-reactor sodium boiling detection and generation, 
3:3722 (CONF-761001-P2) 
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Cladding failure in TREAT overpower experiments 
mechanistic interpretation and its implications for LMFBR 
safety analysis, 3:3742 (CONF-761001-P4) 
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Prospect of fast breeder reactor development, 3:3458 

Status and prospects of LMFBR’s in the Federal Republic of 
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Hollow sphere formation in a gassy two-liquid pool, 3:3866 
Nonequilibrium evaporation and condensation in liquid-metal fast 
breeder reactor fuel expansion, 3:3849 
Prediction of dryout heat fluxes in beds of volumetrically heated 
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Studies of the formation and cooling of particulate fuel debris beds 
in sodium, 3:3773 (CONF-761001-P4) 
Study of fuel freezing and channel plugging during hypothetical 
overpower transients, 3:3749 (CONF761001.P4) 
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Transient analysis of the primary system of a liquid metal-cooled 
fast breeder reactor plant, 3:3813 
LMFBR TYPE REACTORS/REACTOR ACCIDENTS 
Accident trees: a framework for accident evaluation, 3:3728 
(CONF-761001-P2) 
Fuel and cladding motion surveillance, 3:3733 (CONF-761001-P2) 
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LMFBR TYPE REACTORS/REACTOR COMPONENTS 
Sodium technology and cover gas seal development programs. 
Quarterly technical progress report, January-March 1977, 
3:3391 (AI-ERDA-13195) 
LMFBR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Comprehensive method of common-mode failure analysis for 
LMFBR safety systems, 3:3729 (CONF-761001-P2) 
Hydraulically supported absorber balls shutdown system for 
inherently safe LMFBR’s, 3:3725 (CONF-761001-P2) 

LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Sodium technology and cover gas seal development programs. 
Quarterly technical progress report, January-March 1977, 

3:3391 (AI-ERDA-13195) 
LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 
Analytical and experimental studies of transient fuel freezing, 
3:3751 (CONF-761001-P4) 
Considerations on a PAHR test facility, 3:3707 (CONF-761001- 
Pi 


Considerations of the third line of assurance: post-accident heat 
removal and core retention in containment, 3:3770 (CONF- 
761001-P4) 

Deposition of aerosols formed by HCDA due to decay heat 
transport in LMFBR inner containment atmospheres, 3:3763 
(CONF-761001-P4) 

Dryout heat fluxes for inductively heated particulate beds, 3:3846 

Dynamics of solidification of flowing fluids with applications to 
- vm post-accident fuel relocation, 3:3753 (CONF-761001- 

Effects of fuel-sodium interaction in TOP tests with electrically 
heated fuel pins, 3:3761 (CONF-761001-P4) 

— of state for LMFBR materials, 3:3748 (CONF-761001- 
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Experimental investigations of heat transfer characteristics in 
liquid layers with internal heat sources, 3:3774 (CONF-761001- 
P4) 
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Fuel particle and fission product release from LMFBR-core 
catcher, 3:3764 (CONF-761001-P4) 

Heat removal from molten fuel pools, 3:3775 (CONF-761001-P4) 

Hydrodynamic model for treating transient freezing in pin 
bundles, 3:3750 (CONF-761001-P4) 

Interactions of LMFBR core debris with concrete, 3:3777 
(CONF-761001-P4) 

Liquid-liquid contact in vapor explosions, 3:3755 (CONF-761001- 

4) 

Mechanisms of vapor explosions, 3:3754 (CONF-761001-P4) 

Model for evaluating probabilities of primary system retention of 
core debris and time of release in LMFBR risk assessments, 
3:3769 (CONF-761001-P4) 

Nonequilibrium evaporation and condensation in liquid-metal fast 
breeder reactor fuel expansion, 3:3849 

Prediction of dryout heat fluxes in beds of volumetrically heated 
particles, 3:3772 (CONF-761001-P4) 

Scale model studies for explosion containment in fast reactors, 
3:3823 (RRC-10) 

Some aspects of mixing in large-mass, energetic fuel-coolant 
interactions, 3:3756 (CONF-761001-P4) 

Some potential reductions in the release of radioactivity under 
LMFBR accident conditions, 3:3765 (CONF-761001-P4) 

State of the art in aerosol modelling for LMFBR safety analysis, 
3:3762 (CONF-761001-P4) 

bie = explosion experiments with simulant fluids, 3:3757 (CONF- 

61001-P4) 


LMFBR TYPE REACTORS/REACTOR CORE RESTRAINTS 


NUBOW-2D inelastic: a FORTRAN program for static two- 
dimensional structural analysis of bowed reactor cores, 
including effects of irradiation creep and swelling, 3:3395 
(ANL-CT-77-34) 


LMFBR TYPE REACTORS/REACTOR CORES 


Core design methods for advanced LMFBRs, 3:3407 (HEDL-SA- 
1205) 


Investigation of the three-dimensional thermoelastic deformation 
of the core structure of a fast breeder reactor under stationary 
working conditions, 3:3409 (KFK-1874) 

LMFBR Prompt Burst Excursion (PBE) experiments in the 
Annular Core Pulse Reactor (ACPR), 3:3737 (CONF-761001- 
P4) 

Three-dimensional thermal-hydraulic analysis of wire-wrapped 
rods in liquid-metal fast breeder reactor core assemblies, 3:3427 


LMFBR TYPE REACTORS/REACTOR KINETICS 


Benchmark calculations for a sodium-cooled breeder reactor by 
two- and three-dimensional diffusion methods, 3:3425 

Benchmark analysis of liquid-metal fast breeder reactor nuclear 
design methods, 3:3426 

Complex calculation of a high-output fast power reactor, 3:3449 

LMFBR TYPE REACTORS/REACTOR LICENSING 

Safety issues in licensing commercial LMFBR’s, 3:3694 (CONF- 

761001-P1) 


LMFBR TYPE REACTORS/REACTOR MATERIALS 


Irradiation creep data in support of LMFBR core design, 3:3441 
LMFBR TYPE REACTORS/REACTOR PROTECTION 
SYSTEMS 
Comprehensive method of common-mode failure analysis for 
LMFBR safety systems, 3:3729 (CONF-761001-P2) 
Hydraulically supported absorber balls shutdown system for 
inherently safe LMFBR’s, 3:3725 (CONF-761001-P2) 
LMFBR TYPE REACTORS/REACTOR SAFETY 
Applicability of the Reactor Safety Study (WASH-1400) to 
R risk assessments, 3:3736 (CONF-761001-P2) 
Contributions to safety problems in operating nuclear power 
plants with sodium-cooled fast breeders, 3:3853 
Fast reactor safety and related physics. Volume I. Invited papers; 
panels; summary, 3:3690 (CONF-761001-P1) 
Key issues on safety design basis selection and safety assessment, 
3:3691 (CONF-761001-P1) 
LMFBR design basis accidents and their accommodation, 3:3893 
Safety issues in licensing commercial LMFBR’s, 3:3694 (CONF- 
761001-P1) 
Safety related design considerations for large fast breeder plants, 
3:3706 (CONF-761001-P1) 
Safety test facilities. Needs and concepts. A French evaluation, 
3:3709 (CONF-761001-P1) 
Some thoughts on fast reactor safety, 3:3695 (CONF-761001-P1) 
LMFBR TYPE REACTORS/REACTOR SAFETY 
EXPERIMENTS 
In-pile experiments and test facilities proposed for fast reactor 
safety, 3:3732 (CONF-761001-P2) 
The SAREF program, 3:3708 (CONF-761001-P1) 
LMFBR TYPE REACTORS/RESEARCH PROGRAMS 
3rd quarterly report 1976 of the Fast Breeder Project, 3:3408 
(KFK-1276/3 
Fast reactor programme. Fourth quarter 1976 progress report, 
3:3402 (ECN-15) 
— fast breeder reactor development, 3:3392 (ANL-77- 
-62) 
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LMFBR TYPE REACTORS/STEAM GENERATORS 
Calculation of tube degradation induced by dryout instability in 
sodium-heated steam generators, 3:3436 
Theoretical study of flow instability of a sodium-heated steam 
generator, 3:3438 
LMFBR TYPE REACTORS/TRANSIENTS 
Transient analysis of the primary system of a liquid metal-cooled 
fast breeder reactor plant, 3:3813 
LMFBR TYPE REACTORS/VOID COEFFICIENT 
Low sodium void coefficient LMFBR cores, 3:3715 (CONF- 
761001-P2) 
LNG 
See LIQUEFIED NATURAL GAS 
LOAD MANAGEMENT/REGULATIONS 
Ordinance on securing gas supply (gas load distribution ordinance 
- GasLastV). Dated 21st July 1976, 3:2421 
LOAD MANAGEMENT/RESEARCH PROGRAMS 
Electric utility load management: rational use of energy program 
pilot study, 3:4036 (NATO/CCMS-56) 
LONGWALL MINING 
See also COAL MINING 
LONGWALL MINING/COMPARATIVE EVALUATIONS 
Application of powered supports, continuous miners, and 
— transport to full extraction (Powered roof supports), 
:2253 
LONGWALL MINING/MINING EQUIPMENT 
Efficiency and productivity at the coal face, 3:2209 
Longwall extraction at South Bulli Colliery (Powered roof 
supports), 3:2254 
Longwall mining at Appin Colliery (Powered roof supports), 
3:2255 
Moving longwall shield supports at the York Canyon coal mine, 
3:2190 (BM-IC-8747) 
LONGWALL MINING/PLANNING 
Minimum cost strategies for longwall equipment moves. Open file 
report (final), 3:2203 (PB-267764) 
LONGWALL MINING/PRODUCTIVITY 
Minimum cost strategies for longwall equipment moves. Open file 
report (final), 3:2203 (PB-267764) 
LONGWALL MINING/ROOFS 
Experience in stress reinforcement with the OKS support, 3:2238 
LONGWALL MINING/SIMULATION 
Design optimization in underground coal systems. Interim report, 
October-December 1976 (31 refs), 3:2192 (FE-1231-7) 
LONGWALL MINING/SUPPORTS 
Moving longwall shield supports at the York Canyon coal mine, 
3:2190 (BM-IC-8747) 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS OF COOLANT 
Protection of the PWR against loss of coolant effects, 3:3891 
LOSS OF COOLANT/AFTER-HEAT REMOVAL 
Reactor containment heat removal by passive heat sinks following 
a loss-of-coolant accident, 3:3847 
LOSS OF COOLANT/DRYOUT 
Dryout and post dryout heat transfer at low flow in a single tube 
test section (BWR), 3:3683 (AEEW-R-1068) 
LOSS OF COOLANT/FLOW MODELS 
Simple analytical model for counter-current flow limiting 
phenomena with vapor condensation, 3:3867 
LOSS OF COOLANT/FLUID FLOW 
Eulerian computation method for fluid flows with large density 
gradients at all speeds, 3:3832 
LOSS OF COOLANT/FUEL ELEMENT FAILURE 
Investigations of fuel rod failure in the second heatup-phase of a 
LOCA. In-pile experiments with single rods in the DK-loop of 
the FR2 reactor (BWR; PWR), 3:3797 (KFK-2375) 
Investigations of the fuel rod behavior in the low pressure phase 
of a LOCA and of the interaction between ballooning Zircaloy 
claddings and emergency core cooling (BWR; PWR), 3:3800 
(KFK-2375) 
Theoretical investigations of fuel behavior during LOCA and 
ATWS (BWR; PWR), 3:3792 (KFK-2375) 
Theoretical and experimental investigations on gas flow in LWR 
fuel rods during loss-of-coolant accidents, 3:3805 (KFK-2411) 
LOSS OF COOLANT/FUEL-CLADDING INTERACTIONS 
Studies on the influence of oxide fuel on the mechanical properties 
of Zry-tubes for LOCA and ATWS (BWR; PWR), 3:3796 
(KFK-2375) 
LOSS OF COOLANT/HEAT TRANSFER 
Analysis of in-core processes during a loss-of-coolant accident in 
the absence of ECCS (PWR), 3:3873 
Numerical standards for flow-boiling analysis, 3:3829 
LOSS OF COOLANT/HYDRAULICS 
FLASH6: a FORTRAN IV computer program for reactor plant 
loss-of-coolant accident analysis (LWBR development 
program), 3:3828 (WAPD-TM-1249(Add.1)) 
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LOSS OF COOLANT/HYDRODYNAMICS 
Prospects for accurate computer simulations of fluid dynamics 
problems of nuclear reactors, 3:3831 
LOSS OF COOLANT/LIQUID FLOW 
Analysis of in-core processes during a loss-of-coolant accident in 
the absence of ECCS (PWR), 3:3873 
LOSS OF COOLANT/REWETTING 
Computing a two-dimensional quench front, 3:3830 
LOSS OF COOLANT/TWO-PHASE FLOW 
Numerical standards for flow-boiling analysis, 3:3829 
LOSS OF FLOW 
Clad relocation dynamics: the physics and accident evolution 
implications (LMFBR), 3:3744 (CONF-761001-P4) 
LOSS OF FLOW/HEAT TRANSFER 
Experiments on pressure-driven fuel compaction with reactor 
materials (LMFBR), 3:3747 (CONF-761001-P4) 
Transient undercooling analysis of the dispersal mechanism test 
(LMFBR), 3:3746 (CONF-761001-P4 
LOSS OF FLOW/THERMAL STRESSES 
Loss-of-cooling experiments with single fuel pins (LMFBR), 
3:3738 (CONF-761001-P4) 
Results of recent TOP and LOF experiments in TREAT 
(LMFBR), 3:3739 (CONF-761001-P4) 
Simulation of LOF accidents with directly electrical heated UO2 
pins (LMFBR), 3:3741 (CONF-761001-P4) 
LOSS OF FLOW/TWO-PHASE FLOW 
Transient undercooling analysis of the dispersal mechanism test 
(LMFBR), 3:3746 (CONF-761001-P4) 
LOW BTU GAS/PRODUCTION 
Evolutionary nature of the national program in coal research, 
3:2080 (CONF-7510149-) 
LOW BTU GAS/SYNTHESIS 
Torrax: a system for recovery of energy from solid waste, 3:2784 
LOW-BETA PLASMA/BOUNDARY CONDITIONS 
Radial boundary layers in diffusing toroidal equilibria, 3:5653 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUBRICANTS 
See also GREASES 
LUBRICATING OILS 
LUBRICANTS/CLASSIFICATION 
Classification of oils by the application of pattern recognition 
techniques to infrared spectra. Final report, 3:2422 (AD-A- 
039387) 
LUBRICANTS/COMBUSTION PRODUCTS 
Coal mine combustion products identification and analysis. 
Hydraulic fluids. Open file report, 3:4619 (PB-267658) 
LUBRICATING OILS 
See also WASTE OILS 
LUBRICATING OILS/ATOMIZATION 
Control of misting by polymers: effects and measuring techniques, 
3:2430 
LUBRICATING OILS/BOILING POINTS 
Influence of feedstock distillation range on lube oil manufacturing 
process indices and properties of lube stocks, 3:2388 
LUBRICATING OILS/CHEMICAL COMPOSITION 
Study on the composition of dearomatized oils, 3:2426 
LUBRICATING OILS/CHEMICAL PROPERTIES 
Influence of feedstock distillation range on lube oil manufacturing 
process indices and properties of lube stocks, 3:2388 
LUBRICATING OILS/COMPARATIVE EVALUATIONS 
Aromatic extracts used as rubber extenders and plasticizers, 3:2390 
LUBRICATING OILS/MANUFACTURING 
Influence of feedstock distillation range on lube oil manufacturing 
process indices and properties of lube stocks, 3:2388 
LUBRICATING OILS/PHYSICAL PROPERTIES 
Influence of pseudoplastic behavior of multigrade engine oils on 
the cold cranking resistance of an internal combustion engine, 
3:2428 
LUBRICATING OILS/REVIEWS 
Heat pump refrigerants and lubricants, 3:4124 
LUBRICATING OILS/VISCOSITY 
Mechanism of viscosity modification in multigrade oils, 3:2429 
LUCIE-1 REACTOR/FUEL ASSEMBLIES 
Selected safety-related occurrences reported in May and June 
1977, 3:3865 
LUCIE-1 REACTOR/SEALS 
Selected safety-related occurrences reported in May and June 
1977, 3:3865 
LUCIFERASE/BIOCHEMICAL REACTION KINETICS 
Chemical production of excited states in biology: mechanism, 
regulation and function. Renewal proposal and tri-annual 
summary report, July 1, 1974-June 30, 1977, 3:5229 (COO-3277- 
47 


) 
LUMINESCENCE/PHOTOCHEMICAL REACTIONS 
Chemical production of excited states in biology: mechanism, 
regulation and function. Renewal proposal and tri-annual 
summary report, July 1, 1974-June 30, 1977, 3:5229 (COO-3277- 
47) 
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LUNGS/ANTIGEN-ANTIBODY REACTIONS 
Immunization by lung lavage with antigen suspensions, 3:5277 


LUNGS/B{OCHEMICAL REACTION KINETICS 
Lung lecithin synthesis in Syrian hamster lung: effect of 
ulmonary lavage, 3:5232 (LF-56) 
LUNGS/BIOLOGICAL RADIATION EFFECTS 
Pulmonary injury mechanisms revealed by cytologic analyses of 
bronchopu poo! lavage, 3:5331 (LF-56) 
LUNGS/ ON 
Techniques 4 tne wll turnover and cell type distribution in 
normal Chinese hamster aie 3:5334 (LF-56) 
LUNGS/DECONTAMINATI 
marse) risks of multiple lung lavages in beagle dogs, 3:5282 
F-56 
Comparison of in vivo and in vitro lavage of Syrian hamsters for 
removal of inhaled '*’Cs in fused aluminosilicate particles, 
3:5341 (LF-56) 
Removal of inhaled ** Am oxide of various particle sizes from 
or dogs by lung lavage and chelation treatment, 3:5340 (LF- 


LUNGS/IMMUNE REACTIONS 
Effect of alpha irradiation of the lungs from inhaled 7**PuO, on 
the immunity of mice to Listeria monocytogenes, 3:5333 (LF- 


56) 
LUNGS/LIPASES 

Nippostrongylus brasiliensis: phospholipase in nonsensitized and 

sensitized rats after challenge, 3:5247 
LUNGS/MATHEMATICAL MODELS 

AERIN: a computational version of the ICRP lung model 

(Dosimetry of inhaled Pu), 3:5316 (UCID-17000 
LUNGS/PATHOLOGICAL CHANGES 

Biological effects of repeated inhalation exposure of ey ie do 
to aerosols of '**Ce in fused aluminosilicate particles. III, 3 33 24 
(LF-56) 

Occurrence and lobar distribution of lung cancer in Syrian 
hamsters induced by intratracheal administration of 7"°Po 

reliminary report), 3:5322 (LF-56) 

Pulmonary collagen metabolism in irradiated hamsters and those 
treated with corticosteroids, 3:5329 (LF-56) 

Pulmonary collagen metabolism in irradiated hamsters and those 
treated with beta-aminoproprionitrile (BAPN) and others 
ar) repeated bronchopulmonary saline lavage, 3:5330 

-56) 

Pulmonary injury mechanisms revealed by cytologic analyses of 
bronchopulmonary lavage, 3:5331 (LF-56) 

R ted inhalation exposure of mice to '-*CeOz2: lung tumors. V, 

:5326 (LF-56) 

— inhaled *°*PuO, in beagle dogs. A. Monodisperse 1.5 
pm 7*PuO2. B. Monodisperse 3.0 4m ***PuO particles. III, 
3:5317 (LF-56) 

Toxicity of inhaled polydisperse or monodisperse aerosols of 

238 PyO, in Syrian hamsters. IV, 3:5318 (LF-56) 
a clea nr INJURIES 
e breathing as a screening test for early lung damage, 
ss 3387 (LF-56) 

Gamma camera imaging studies of regional radiation-induced 

injury, 3:5336 (LF-56 

LUNGS/RADIOISOTOPE SCANNING 

Gamma camera imaging studies of regional radiation-induced 

yun: 3: ce Nl -56) 
entilation-perfusion lung imaging in diaphragmatic paralysis, 
3:5270 (UCLA- 12-1127 a — ica 

LUNGS/RETENTION FUNCTIONS 

Biological effects of repeated inhalation exposure of beagle do 
to aerosols of '**Ce in fused aluminosilicate particles. III, 3:5324 
(LF-56) 

Characterization of respirable particles generated during the use of 
aerosolized consumer products, 3:5354 (LF-56) 

Combined experimental and simulation approach to A se the 
inhalation toxicology of aerosolized consumer 
—_— toxicity testing in laboratory unten 3:52 3 3353 (LF- 


Effects of repeated inhalation exposure of hamsters to aerosolized 
aluminum chlorhydrate, 3:5357 (LF-56) 
Methods for analysis of lungs for aerosolized consumer product 
residues, 3:5356 (LF-56) 
Repeated inhalation exposure of mice to '“*CeO2: retention and 
dosimetry. IV, 3:5325 (LF-56) 
R ted inhalation exposure of mice to '**CeOz: lung tumors. V, 
:5326 (LF-56) 
Toxicity of inhaled *** PuO in beagle dogs. A. Monodisperse 1.5 
®PuO2. B. Monodisperse 3.0 ym *°*PuOz particles. III, 
‘5317 (LF-56) 
Toxicity of inhaled polydisperse or monodisperse aerosols of 
238 PuOz in Syrian hamsters. IV, 3:5318 (LF-56) 
LURGI PROCESS/ECONOMICS 
Preliminary economic comparison of six processes for pipeline gas 
from coal, 3:2064 (CONF-761064-) 


ERA Vol. 3, No. 2 


LWBR TYPE REACTORS/LOSS OF COOLANT 
FLASH6: a FORTRAN IV computer program for reactor plant 
pete ig 28 (WAP analysis iad ee 
), 3:3828 APD-TM- 1249(Add.1 
LYMPHOCYTES ANTIBODY FORMATION 
Optimal aioe in immunology. I. B-cell differentiation and 
roliferation, 3:5284 
LYMPHOCYTES/CELL DIFFERENTIATION 
Optimal strategies in immunology. I. B-cell differentiation and 
roliferation, 3:5284 
LYMPHOCYTES/CELL PROLIFERATION 
Distribution of rapidly and slowly renewed T, B, and “Null” 
lymp — in mouse bone marrow, thymus, lymph nodes, and 
spleen, 3:524! 
Optimal on a Al in immunology. I. B-cell differentiation and 
roliferation, 3:5284 
LYMPHOCYTES/IMMUNE REACTIONS 
Cooperation of nonsyngeneic tolerant lymphocytes: genetic 
restriction (X Radiation), 3:5312 
Immunologic helper functions of the alveolar macro fn role as 
accessory cell in lymphocyte stimulation, 3:5279 (LF-56) 
LYMPHOID CELLS 
See LYMPHOCYTES 


MACHINE TOOLS/CONTROL SYSTEMS 
Prototype direct numerical control system evaluation, 3:4663 
(BDX-613-1585(Rev.)) 
MACHINE TOOLS/WEAR 
Tool wear sensors. Final report, 3:2717 (PB-258747) 
MACHINING/SURFACE FINISHING 
Precision deburring of miniature parts. Final report, 3:4325 (BDX- 
613-1697(Rev.)) 
MACROPHAGES/BIOCHEMICAL REACTION KINETICS 
In vivo metabolism of pulmonary alveolar epithelial type II 
pneumonocytes and macrophages from Syrian hamsters 
(Phospholi 4 in surface-active lung surfactant), 3:5231 (LF-56) 
MACROPHAGES/IMMUNE REACTIONS 
Immunologic helper functions of the alveolar macrophage: role as 
accessory cell in lymphocyte stimulation, 3:5279 (LF-56) 
MACROPHAGES/PHYSIOLOGY 
In vitro phagocytosis of respirable sized monodisperse particles by 
rabbit alveolar macrophages, 3:5280 (LF-56) 
MAGNESIUM/PHOTON TRANSPORT 
Gamma ray build-up factors for finite media, 3:5583 
MAGNESIUM ALLOYS 
See also MAGNESIUM BASE ALLOYS 
MAGNESIUM ALLOYS/CRYSTAL STRUCTURE 
Search for valence transitions in MgEu alloys, 3:4341 
MAGNESIUM ALLOYS/PHASE TRANSFORMATIONS 
Search for valence transitions in MgEu alloys, 3:4341 
MAGNESIUM BASE ALLOYS/DOMAIN STRUCTURE 
Lattice imaging of the B19 ordering transformation and interfacial 
structures in MgsCd, 3:4340 
MAGNESIUM CHLORIDES/CRYSTAL STRUCTURE 
Comparison of internal and external pressure on the symmetry of 
tetrachloro anions of transition metals, 3:4487 
MAGNESIUM CHLORIDES/THERMODYNAMIC 
PROPERTIES 
Thermodynamics of mixed electrolyte solutions. IX. Calculation 
of the osmotic and activity coefficients in a pseudoternary 
system (NaCl-nKCl)-MgClo-H2O at 298.15°K, 3:4565 
MAGNESIUM COMPOUNDS/MAGNETIC PROPERTIES 
Magnetic structure and magnetic properties of TbMg, 3:4393 
I1UM HYDRIDES/FORMATION HEAT 
ee systems for solar energy storage and conversion, 


MAGNESIUM HYDRIDES/THERMOCHEMICAL HEAT 
STORAGE 
— hydride systems for solar energy storage and conversion, 


MAGNESIUM OXIDES 
See also SPINELS 
MAGNESIUM OXIDES/DISLOCATIONS 
a<100> dislocation loops in MgO, 3:4455 (CONF-770821-1) 
MAGNESIUM OXIDES/FABRICATION 
Development, characterization, and evaluation of materials for 
open cycle MHD. Quarterly report, October-December 1976, 
3:4073 (BNWL-2004-5) 
MAGNESIUM OXIDES/MATERIALS TESTING 
Development, characterization, and evaluation of materials for 
open cycle MHD. Quarterly report, October-December 1976, 
3:4073 (BNWL-2004-5) 
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MAGNESIUM OXIDES/PERMEABILITY 
Radiation-induced mobility of substitutional hydrogen in MgO, 


3:4508 
MAGNESIUM OXIDES/PHYSICAL RADIATION EFFECTS 
— mobility of substitutional hydrogen in MgO, 
4508 


MAGNESIUM OXIDES/THERMOCHEMICAL HEAT 
STORAGE 
Solar heat storage based on inorganic chemical reactions, 3:3065 
MAGNESIUM SILICATES/TISSUE DISTRIBUTION 
Methods for analysis of lungs for aerosolized consumer product 
residues, 3:5356 (LF-56) 
MAGNET COILS/PHYSICAL RADIATION EFFECTS 
Uncertainties in calculated heating and radiation damage in the 
toroidal field coil of a tokamak —— power reactor due 
to neutron cross-section errors, 3:5683 
MAGNET COILS/RADIATION HEATING 
Uncertainties in calculated heating and radiation damage in the 
toroidal field coil of a tokamak experimental power reactor due 
to neutron cross-section errors, 3:5683 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC ENERGY STORAGE 
See also SUPERCONDUCTING MAGNETS 
MAGNETIC ENERGY STORAGE/DESIGN 
10 kA, 300 kJ Magnetic Energy Transfer and Storage (METS) 
test facility, 3:5692 
MAGNETIC ENERGY STORAGE/ENERGY TRANSFER 
Switching requirements for the Argonne National Laboratory 
(ANL) reference design tokamak experimental power reactor, 
3:5704 (EPRI-ER-376-SR) 
MAGNETIC FIELDS 
See also FORCE-FREE MAGNETIC FIELDS 
GEOMAGNETIC FIELD 
INTERPLANETARY MAGNETIC FIELDS 
Superconducting magnetic calibration source for magnetic 
anomaly detection (MAD) operations. Final report, 3:4683 
(AD-A-041738) 
MAGNETIC FIELDS/DIAGNOSTIC TECHNIQUES 
Magnetic fields produced by steady currents in human and animal 
bodies. Semi-annual progress report 1 Jan-31 Jun 73, 3:5267 
(PB-267132) 
MAGNETIC MIRROR TYPE REACTORS/NEUTRAL ATOM 
BEAM INJECTION 
CTR plasma engineering studies. Progress report, October 1, 
1976-September 30, 1977, 3:5678 (COO-2218-91) 
MAGNETIC MIRROR TYPE REACTORS/PLASMA 
CONFINEMENT 
Electrostatic ion confinement in a magnetic mirror field, 3:5621 
(N-77-14876) 
MAGNETIC MIRRORS/TRAPPED ELECTRONS 
Forming and confinement of a dense electron cloud in an open 
magnetic trap, 3:5628 
MAGNETIC MONOPOLES/EQUATIONS OF MOTION 
Theory of dual-charged particles. Master's thesis (Particles with 
both electric and magnetic charge), 3:5504 (AD-A-042119) 
MAGNETIC MONOPOLES/POINCARE GROUPS 
Lorentz transformations for gauge theory monopole soiutions 
(Dirac brackets), 3:5517 (CU-TP-100) 
MAGNETIC MONOPOLES/QUANTUM FIELD THEORY 
Lorentz transformations for gauge theory monopole solutions 
(Dirac brackets), 3:5517 (CU-TP-100) 
MAGNETIC STORAGE DEVICES/MATHEMATICAL MODELS 
Program behavior and the performance of interleaved memories, 
3:5750 (SU-326-P-39-22) 
MAGNETIC STORMS 
Tearing instability of the neutral sheet with normal component of 
the magnetic field, 3:5448 (N-76-33778) 
MAGNETIC STORMS/TABLES 
Solar-geophysical data number 393. Part II. Comprehensive 
reports. Data for November 1976-October 1976 and miscellanea, 
3:5427 (PB-270310) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS/MATERIALS 
Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 1: fossil 
energy panel report, 3:4318 (ERDA-76-28V 1(App. 1)) 
MAGNETOHYDRODYNAMICS/STABILITY 
Stability of MHD flow with nonequilibrium electric conductivity, 


MAGNETOSPHERE/ELECTRON DENSITY 
A preliminary specification of the geosynchronous plasma 
environment. Topical report, 3:5445 (AD-A-041919) 
MAGNETOSPHERE/ELECTRON PRECIPITATION 
Longitude-time pattern for quiet-time midlatitude electron 
precipitation. Interim report, 3:5443 (AD-A-040470) 


MANGANESE ALLOYS 


MAGNETOSPHERE/ELECTRON TEMPERATURE 
A preliminary specification of the geosynchronous plasma 
environment. Topical report, 3:5445 (AD-A-041919) 
MAGNETOSPHERE/ION DENSITY 
A preliminary specification of the geosynchronous plasma 
environment. Topical report, 3:5445 (AD-A-041919) 
MAGNETOSPHERE/ION TEMPERATURE 
A preliminary specification of the geosynchronous plasma 
environment. Topical report, 3:5445 (AD-A-041919) 
MAGNETOSPHERE/PLASMA INSTABILITY 
Tearing instability of the neutral sheet with normal component of 
the magnetic field, 3:5448 (N-76-33778) 
MAGNETOSPHERE/PLASMA WAVES 
Specification of geosynchronous plasma environment. Final report 
1 June-30 November 1976, 3:5444 (AD-A-041910) 
MAGNETOSPHERE/PULSATIONS 
Experimental investigation of the characteristics of Pcl 
micropulsation propagation using a midlatitude five-station 
receiving network. Final report, 3:5442 (AD-A-040265) 
Stimulation of Pc 1 micropulsations by controlled vif 
transmissions. Interim report, 3:5441 (AD-A-039264) 
MAGNETOSPHERE/RESEARCH PROGRAMS 
Research of magnetospheric physics phenomena using sounding 
rockets. Semiannual status report, 1 Jul 1976-31 Dec 1976, 
3:5447 (N-77-23649) 
MAGNETOSPHERE/REVIEWS 
Research work in plasma physics, 3:5638 (CONF-750266-) 
MAGNETOSPHERE/SOLAR FLARES 
Solar flares, 3:5418 (N-76-34103) 
MAGNETOSPHERE/SOLAR PROTONS 
Energies of backstreaming protons in the foreshock, 3:5446 (N-76- 
34104) 
MAGNETOTELLURIC SURVEYS/MEASURING METHODS 
Telluric and D.C. resistivity techniques applied to the geophysical 
investigation of basin and range geothermal systems. Part I. The 
E-field ratio telluric method, 3:3098 (LBL-6325(Pt.1)) 
MAINE YANKEE REACTOR/FUEL ELEMENT FAILURE 
Nuclear fuel performance evaluation. Final report, 3:3273 (EPRI- 
NP-409(6-77)) 
MAINE YANKEE REACTOR/FUEL-CLADDING 
INTERACTIONS 
Nuclear fuel performance evaluation. Final report, 3:3273 (EPRI- 
NP-409(6-77)) 
MAIZE/ACID HYDROLYSIS 
Systems study of fuels from sugarcane, sweet sorghum, sugar 
beets, and corn. Volume V. Comprehensive evaluation of corn. 
Task 77, final report, 3:2874 (BMI-1957A(Vol.5)) 
MAIZE/ANAEROBIC DIGESTION 
Systems study of fuels from sugarcane, sweet sorghum, sugar 
beets, and corn. Volume V. Comprehensive evaluation of corn. 
Task 77, final report, 3:2874 (BMI-1957A(Vol.5)) 
MALE GENITALS 
See also TESTES 
MALE GENITALS/PROTEINS 
Coagulation proteins in the seminal vesicle and coagulating gland 
of the mouse, 3:5237 
MAMMALS 
See also DOGS 
RABBITS 
Powerline corridors as possible barriers to the movements of small 
mammals, 3:5371 
N 


See also PATIENTS 
PERSONNEL 
MAN/BIOLOGICAL RADIATION EFFECTS 
Solar flares, 3:5418 (N-76-34103) 
MANGANESE/AVAILABILITY 
Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 4: 
materials supply and management panel report, 3:4319 (ERDA- 
76-28V 1(App.4)) 
MANGANESE/BIOCHEMISTRY 
Interactions between manganese and brain dopamine (Mice, rats), 
3:5243 
MANGANESE/ENERGY-LEVEL TRANSITIONS 
Beam-foil spectroscopy. Final report, 1 January 1971-31 
December 1976, 3:5454 (AD-A-036195) 
MANGANESE/METABOLISM 
— between manganese and brain dopamine (Mice, rats), 
524 
MANGANESE/TISSUE DISTRIBUTION 
— between manganese and brain dopamine (Mice, rats), 
MANGANESE/X-RAY FLUORESCENCE ANALYSIS 
Inorganic constituents in Finnish fuel peat ash, 3:2138 
MANGANESE ALLOYS 
See also MANGANESE BASE ALLOYS 





MANGANESE ALLOYS/CORROSION RESISTANCE 


MANGANESE ALLOYS/CORROSION RESISTANCE 
Oxidation and corrosion behavior of modified-composition, low- 
chromium 304 stainless steel alloys (870 C), 3:4413 (N-77-23241) 
MANGANESE BASE ALLOYS/ANTIFERROMAGNETISM 
Massive short-range antiferromagnetism in mictomagnetic Cu-Mna 
alloys, 3:4403 
MANGANESE COMPOUNDS/STRUCTURAL CHEMICAL 
ANALYSIS 
Growth of the transition metal oxalates in gels, 3:4571 
MANGANESE OXIDES/CATALYTIC EFFECTS 
Surface and catalytic properties of lanthanum lead manganite (Lao 
7Pbo 3MnQs) containing traces of platinum, 3:4303 
MANGANESE OXIDES/SORPTIVE PROPERTIES 
Desulphurization of waste gases with MnO/sub x/ on gamma 
alumina (12 refs), 3:2154 (CONF-7604124-P1) 
MARCOULE PHENIX REACTOR 
See PHENIX REACTOR 
MARIA REACTOR/CONTAINMENT BUILDINGS 
ne building for MARIA reactor, 3:3672 
MARI TURE 


See AQUACULTURE 
MARINE DISPOSAL/ENVIRONMENTAL EFFECTS 

Ocean waste disposal (a bibliography with abstracts). Report for 

1964-July 1977, 3:5198 (NTIS/PS-77/0661) 
MARINE ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
MARVIKEN REACTOR/FLOWMETERS 

Development of a radionuclide method of mass flow measurement 
in non-steady state multiphase flows, 3:3377 (KFK-2375) 

Infrared measuring technique for two-phase multicomponent mass 
flows, 3:3372 (AED-Conf-76-086-000) 

MASS SPECTROMETERS/ION SOURCES 
Filament power regulator for thermal ionization mass 
spectrometry, 3:5057 (Y-2091) 
er SPECTROMETERS/PERFORMANCE 
ree oe mass spectrometer for plasma analysis, 3:5631 
woo -750266-) 
MASS SPECT ROMETERS/VACUUM SYSTEMS 

Mass spectrometer with magnetic pole pieces providing the 
magnetic fields for both the magnetic sector and an ion-type 
vacuum pump (Patent), 3:2705 

MASS SPECTROSCOPY/COMPARATIVE EVALUATIONS 

Why do we need SEM-SIMS, 3:4535 

MATERIALS/AVAILABILITY 

A screening for potentially critical materials for the national 

stockpile, 3:3974 (PB-267214) 
MATERIALS/CRACKS 
Application of ERDA materials program (44 refs), 3:2060 (CONF- 
761064-) 
MATERIALS/INFORMATION SYSTEMS 
Developing a data base (3 refs), 3:2059 (CONF-761064-) 
MATERIALS/INTERFACES 

Plastic yielding through a two-material interface from cracks 

under antiplane deformation, 3:4501 
MATERIALS/MEETINGS 

Materials sciences. overview. II. Workshop reports. A series of 
workshops recommending future directions in energy-related 
basic materials research, 3:4316 (ERDA-77-76/2) 

MATERIALS/RESEARCH PROGRAMS 

Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 3: 

—_ y conversion, storage and transmission panel report, 
5 (ERDA-76-28V 1(App.3)) 

Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 1: fossil 
energy panel report, 3:4318 (ERDA-76-28V l(App.1)) 

Federal look at the needs of energy-related materials research and 
development. Part I: near-term program. Appendix 5: multi- 
impact basic research and exploratory development panel 
report, 3:4320 (ERDA-76-28V 1(App.5)) 

Sandia Laboratories technical capabilities: materials and processes, 
3:4317 (SAND-77-0002) 

MATERIALS/STRESS CORROSION 

Application of ERDA materials program (44 refs), 3:2060 (CONF- 

761064- 


MATERIALS RECOVERY/BIBLIOGRAPHIES 

Solid waste reclamation and recycling. Part 1. Packaging and 
containers (a bibliography with abstracts). Report for 1964-July 
1977, 3:4237 (NTIS/PS-77/0666) 

Solid waste reclamation and recycling. Part 2. Plastics (a 
bibliography with abstracts). Report for 1964-July 1977, 3:4238 
(NTIS/PS-77/0667) 

Solid waste reclamation and recycling. Part 3. Metals (a 
bibliography with abstracts). Report for 1964-Jul 1977, 3:4239 
(NTIS/PS-77/0668) 

Solid waste reclamation and recycling. Part 4. Glass (a 
bibliography with abstracts). Report for 1964-July 1977, 3:4240 
(NTIS/PS-77/0669) 
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Solid waste reclamation and recycling. Part 5. Paper (a 
bibliography with abstracts). Report for 1964-July 1977, 3:4241 
(NTIS/PS-77/0670) 

MATERIALS RECOVER Y/ECONOMICS 
Marketing and equipment design: municipal solid-waste ferrous- 
metal recovery, 3:4255 
MATHEMATICS 
See also MEASURE THEORY 
MATHEMATICS/DIAGRAMS 
Bond graphs and linear graphs, 3:5616 
MATHEMATICS/LE RES 

Nonstandard analysis: an introduction based on lectures by G. C. 
Rota at Los Alamos Scientific Laboratory, June 1975, 3:5743 
(LA-6872-MS) 

MATRIX MATERIALS/PHYSICAL RADIATION EFFECTS 

Joint programme of uni-axial creep measurements of HTR 
compacts and matrix material under tensile load at 900°C, 
3:3613 

MEASURE THEORY 
Purely set theoretic foundation for measure theory with an 
application to hierarchical inference, 3:5744 (LA-6892-MS) 
M URING INSTRUMENTS 
See also ACCELEROMETERS 
CALORIMETERS 
DENSIMETERS 
DOSEMETERS 
FLOWMETERS 
INTERFEROMETERS 
LEVEL INDICATORS 
MOISTURE GAGES 
PYRANOMETERS 
RADIOMETERS 
RADIOMETRIC GAGES 
SPECTROPHOTOMETERS 
STRAIN GAGES 
MEASURING INSTRUMENTS/MARKET 

Update of market information on process control instrumentation 
(PCI). Foreign market survey report (Colombia), 3:3948 (DIB- 
77-08-500 

MEASURING INSTRUMENTS/PERFORMANCE TESTING 

Baseline evaluation of recent EDM systems, 3:2213 

MEASURING INSTRUMENTS/STANDARDIZATION 
Metrology and measuring techniques, 3:5031 (PB-266556-T/SL) 
MECHANICAL DRAFT COOLING TOWERS/ENERGY 

CONSUMPTION 

Cooling tower energy studies: conservation techniques applicable 
to existing installations plus comparative economics and energy 
requirements of mechanical and natural draft towers, 3:3159 
(PB-264028) 

MECHANICAL STRUCTURES 
See also HONEYCOMB STRUCTURES 
SUPPORTS 
MECHANICAL STRUCTURES/CREEP 

Creep fatigue damage under multiaxial conditions, 3:4668 (SAND- 

77-0296c 


MECHANICAL STRUCTURES/DESIGN 
Ocean food and energy farm project. Subtask 4. Preliminary 
design studies of substrate and upwelling systems. Volume 1. 
Kelp support substrate structures for use in the OFEF project. 
Progress report, 3:2877 (ERDA/USN/1027-3/1) 
MECHANICAL STRUCTURES/FATIGUE 
Creep fatigue damage under multiaxial conditions, 3:4668 (SAND- 
77-0296c) 
MECHANICAL STRUCTURES/STRESS ANALYSIS 
Ocean food and energy farm project. Subtask 4. Preliminary 
design studies of substrate and upwelling systems. Volume 1. 
Kelp support substrate structures for use in the OFEF project. 
Progress report, 3:2877 (ERDA/USN/1027-3/1) 
MECHANICS 
See also FLUID MECHANICS 
QUANTUM MECHANICS 
MECHANICS/LECTURES 
Quasi-random oscillations and qualitative aspects of celestial 
mechanics, 3:5615 (ERDA-tr-302) 
MEDICAL SUPPLIES/RADIOSTERILIZATION 
Practical design of gamma irradiation facility, 3:2716 
MEHRZWECK-FORSCHUNGSREAKTOR 
See MZFR REACTOR 
MELTDOWN 
See also CORE CATCHERS 
Cladding relocation experiments (LMFBR), 3:3743 (CONF- 
761001-P4) 
Fuel dispersal experiments with simulant fluids (LMFBR), 3:3745 
(CONF-761001-P4) 
Hollow sphere formation in a gassy two-liquid pool (LMFBR), 
3:3866 


Studies on molten fuel-concrete interactions (BWR and PWR), 
3:3658 (CONF-761001-P4) 
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Transient undercooling analysis of the dispersal mechanism test 
(LMFBR), 3:3746 (CONF-761001-P4) 
MELTDOWN/CONTAINMENT SYSTEMS 
Considerations of the third line of assurance: post-accident heat 
removal and core retention in containment (LMFBR), 3:3770 
(CONF-761001-P4) 
MELTDOWN/DRYOUT 
Prediction of dryout heat fluxes in beds of volumetrically heated 
particles (LMFBR), 3:3772 (CONF-761001-P4) 
MELTDOWN/FISSION PRODUCT RELEASE 
Experiments on determination and limitation of fission and 
activation product release during core meltdown (BWR; PWR), 
3:3801 (KFK-2375) 
MELTDOWN/HEAT FLUX 
Prediction of dryout heat fluxes in beds of volumetrically heated 
particles (LMFBR), 3:3772 (CONF-761001-P4) 
MELTDOWN/HEAT TRANSFER 
Considerations of the third line of assurance: post-accident heat 
removal and core retention in containment (LMFBR), 3:3770 
(CONF-761001-P4) 
Heat transfer and fluid dynamics in a volume-heated boiling pool 
(LMFBR), 3:3776 (CONF-761001-P4) 
Post-accident heat removal for gas cooled fast reactors, 3:3771 
(CONF-761001-P4) 
Studies of the formation and cooling of particulate fuel debris beds 
in sodium (LMFBR), 3:3773 (CONF-761001-P4) 
MELTDOWN/HYDRODYNAMICS 
Nonequilibrium evaporation and condensation in liquid-metal fast 
breeder reactor fuel expansion, 3:3849 
MELTDOWN/LIQUID FLOW 
Heat transfer and fluid dynamics in a volume-heated boiling pool 
(LMFBR), 3:3776 (CONF-761001-P4) 
Study of fuel freezing and channel plugging during hypothetical 
overpower transients (LMFBR), 3:3749 (CONF-761001-P4) 
Study of post-accident molten fuel downward streaming through 
the axial shield structure in the liquid-metal fast breeder reactor, 


3:3848 
MELTDOWN/POOL BOILING 
Simulation of boiling pools with internal heat sources by gas 
injection (LMFBR core meltdown), 3:3779 (COO-2554-6) 
MELTDOWN/SIMULATION 
Experiments with simulated large core melts, 3:3793 (K FK-2375) 
Experimental investigations of the meltdown phase of UO- 
Zircaloy fuel rods under conditions of failure of emergency core 
cooling (BWR; PWR), 3:3802 (KFK-2375) 
MELTDOWN/THERMODYNAMICS 
Properties of LWR-core-melts and preparation of corium samples 
(RS 200), 3:3804 (KFK-2375) 
MELTDOWN/ULTRASONIC TESTING 
Acoustic diagnostic techniques for post-accident heat removal 
experiments (LMFBR), 3:3778 (CONF-761001-P4) 
MERCAPTANS 
See THIOLS 
MERCURY/AVAILABILITY 
Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 4: 
materials supply and management panel report, 3:4319 (ERDA- 
76-28V 1(App.4)) 
MERCURY/DIFFUSION 
Animal metabolism (Tritium oxides, mercury, cadmium, '**Ce, 
%5Nb, iodine), 3:5257 (ORO-754) 
MERCURY/ENVIRONMENTAL TRANSPORT 
Geochemical ocean sections study (GEOCECS). Chemistry of 
ocean solutions (Geochemistry and mixing dynamics of oceans 
and chemistry of seawater from various locations), 3:5387 
(BNWL-2100(Pt.2)) 
MERCURY/MONITORING 
Mercury pollution (a bibliography with abstracts). Report for 
1974-Apr 1977, 3:5108 (NTIS/PS-77/0428) 
MERCURY/QUANTITATIVE CHEMICAL ANALYSIS 
Environmental applications of advanced instrumental analyses: 
Assistance projects FY 75, 3:5201 (PB-266425) 
MERCURY/TOXICITY 
Effect of sublethal metal pollutants on the fiddler crab ‘Uca 
pugilator’. Final report, 3:5351 (PB-267940) 
MERCURY/WATER POLLUTION CONTROL 
Biochemical transformation and detoxification of mercury in 
aquatic environment. Technical completion report Jul 74-Dec 
76, 3:5204 (PB-267926) 
MERCURY SULFIDES/PHYSICAL RADIATION EFFECTS 
Identification of defects in compound semiconductors. Final 
report 1 Jul 1971-31 Mar 1976, 3:4504 (AD-A-032128) 
MESOCRICETUS 
See HAMSTERS 
MESONS/LEPTONIC DECAY 
Lectures in electron-positron annihilation. Part IJ. Anomalous 
lepton production (Analysis in progress), 3:5492 (SLAC-PUB- 
1592) 


METEOROLOGY/RESEARCH PROGRAMS 


METAL INDUSTRY/ENERGY CONSERVATION 
Development of the Garnex cold tundish lining system, 3:4212 
On the design of induction furnace coils, 3:4206 
Optimizing the utilization of energy in industrial furnaces by open- 
loop and closed-loop control, 3:4205 
METAL INDUSTRY/FUELS 
Sponge iron production with coal-derived gas by "Koppers- 
Totzek” process, 3:2091 
METAL INDUSTRY/FURNACES 
Efficient operation of slot forging furnaces, 3:4202 (TID-27440) 
METAL INDUSTRY/POWER GENERATION 
Case study applications of venture analysis. Monthly report, June 
1977, 3:3190 (FE-2685-01) 
METAL INDUSTRY/WASTE MANAGEMENT 
Managing and disposing of residues from environmental control 
facilities in the steel industry. Final report Apr 1976-Jul 1976, 
3:5116 (PB-260477) 
METAL-GAS BATTERIES 
See also LITHIUM-WATER-AIR BATTERIES 
NICKEL-HYDROGEN BATTERIES 
METAL-GAS BATTERIES/DESIGN 
Halogen fueled organic electrolyte fuel cell (Patent), 3:3917 
METAL-GAS BATTERIES/ELECTROLYTES 
Development of batteries for electrically-driven vehicles, 3:3927 
(N-76-33626) 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES/ELECTRIC POTENTIAL 
Lithium-inorganic electrolyte batteries. Quarterly progress report 
No. 13, 1 January-31 March 1977 (Li/SOChk, voltage delay and 
depression after storage), 3:3929 (AD-A-041867) 
METAL-NONMETAL BATTERIES/ELECTROCHEMISTRY 
Lithium-inorganic electrolyte batteries. Quarterly progress report 
No. 13, 1 January-31 March 1977 (Li/SOCh, voltage delay and 
depression after storage), 3:3929 (AD-A-041867 
METAL-NONMETAL BATTERIES/PERFORMANCE 
Development of a potassium-sulfide glass fiber cell and studies on 
impurities in alkali metal-sulfur cells, 3:3918 (N-77-23602) 
METALS 
See also ACTINIDES 
ALKALI METALS 
ALKALINE EARTH METALS 
RARE EARTHS 
SCRAP METALS 
TRANSITION ELEMENTS 
METALS/ABSORPTION SPECTROSCOPY 
Effect of surfactants on the extraction-atomic absorption 
spectrophotometric determination of copper, iron, manganese, 
lead, nickel, zinc, cadmium, and cobalt, 3:5211 
METALS/DISPERSION HARDENING 
Dispersion strengthening of metals (Review on 21 metals and their 
alloys), 3:4324 (AD-A-040690) 
METALS/ENVIRONMENTAL TRANSPORT 
Coordination: southeast continental shelf studies. A progress 
report (Effects of Gulf Stream intrusions on biology and water 
quality of SE Atlantic Bight), 3:5188 (SRO-901-2) 
Geochemical ocean sections study (GEOCECS). Chemistry of 
ocean solutions (Geochemistry and mixing dynamics of oceans 
and chemistry of seawater from various locations), 3:5387 
(BNWL-2100(Pt.2)) 
METALS/HEAT STORAGE 
Storage of thermal energy in molten salts and metals, 3:3908 (N- 
77-19574) 
METALS/HOT WORKING 
Novel modelling technique for hot forming of metals, 3:4326 (IS- 
M-105) 
METALS/MATERIALS RECOVERY 
Solid waste reclamation and recycling. Part 3. Metals (a 
bibliography with abstracts). Report for 1964-Jul 1977, 3:4239 
(NTIS/PS-77/0668) 
Solid-waste resource recovery facility, Monroe County, New 
York, 3:4769 
METALS/NUCLEAR MAGNETIC RESONANCE 
Useful nuclear magnetic resonance lineshape function for metallic 
solids, 3:5611 
METALS/PERFORMANCE TESTING 
Failure analyses of surgical implants from the human body can 
improve product and performance reliability (Metal fixation 
devices for bone fractures), 3:5263 (CONF-770735-2) 
METALS/RECYCLING 
Aachen process for treating household refuse, 3:4245 
METALS/WATER CURRENTS 
Coordination: southeast continental shelf studies. A progress 
report (Effects of Gulf Stream intrusions on biology and water 
quality of SE Atlantic Bight), 3:5188 (SRO-901-2) 
METEOROLOGY/RESEARCH PROGRAMS 
Physics department annual progress report, 1 January-31 
December 1976 (Risoe Research Establishment), 3:5737 (RISO- 
352) 





METHANE/BIOSYNTHESIS 


IOSYNTHESIS 
Anaerobic digestion of Macrocystis pyrifera under mesophilic 
conditions, 3:2875 (CONF-770142-1) 
Method for calculating ocean food and energy farm costs, 3:2882 
(ERDA/USN/1027-76/1(Vol.7)) 
Ocean energy and food farm project, 3:2782 (CONF-7510149-) 
Role of anaerobic Se for the production of methane from 
municipal wastes, 3:2786 
METHANE/COMBUSTION 
Effect of molecular gas radiation on a planar, two-dimensional, 
turbulent-jet diffusion flame, 3:2765 
Hydroxyl radical and atomic oxygen concentrations in high- 
intensity turbulent combustion (Effect on NO/sub x/ 
formation), 3:2770 
Theoretical and experimental study of radiation-convection 
interaction in a diffusion flame, 
METHANE/COMBUSTION KINETICS 
Effects of diluents and mixing on nitric oxide from fuel-nitrogen 
species in diffusion flames, 3:2776 
Examination of the partial equilibration hypothesis and radical 
recombination in 1/20 atm methane flames, 3:2779 
— of “prompt” NO formation in hydrocarbon flames, 
Positive ion probe of ite one for combustion, 3:4633 
Spatial distribution of nitric oxide formation rates in a swirling 
turbulent methane-air flame, 3:2 
Study of nitric oxide formation in fel-rich hydrocarbon flames: 
role of cyanide species, H, OH, and O, 3:2777 
METHANE/COST 
Method for calculating ocean food and energy farm costs, 3:2882 
(ERDA/USN/1027-76/1(Vol.7)) 
METHANE/DIFFUSION 
Diffusion of methane in coal beds, 3:2185 
Physicochemical methods of treating an anthracite seam for 
degassing purposes, 3:2147 
METHANE/ENVIRONMENTAL TRANSPORT 
Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB-267121) 
METHANE/FIRE HAZARDS 
Effect of the method of opening highly gassy seams on Ch, 
occurrence in the area of the longwall face, 3:2231 
METHANE/FLAMES 
Characteristics of laminar gas jet diffusion flames under the 
influence of elevated gravity, 3:2759 
Distributions of temperature and major species in laminar diffusion 
flames, 3:4643 
Limiting equivalence ratio, dissociation, and self-inhibition in 
premix Sen fuel-rich hydrocarbon/air flames, 3:2778 
Structure analysis of rich fuel-air flames in the forward stagnation 
region of a porous cylinder, 3:2780 
METHANE/OXIDATION 
Studies of methane-oxidation kinetics, 3:2774 
METHANE/PYROLYSIS 
Studies of methane-oxidation kinetics, 3:2774 
METHANE/RAMSAUER EFFECT 
Experimental evidence for the existence of a Ramsauer-Townsend 
minimum in liquid ag and liquid Ar (Kr and Xe), 3:4588 
METHANE/SYNTHES 
Chemical reactions on solid surfaces using molecular beam 
on Final report 1 Jan 72-31 Mar 77, 3:4548 (AD-A- 


Synthesis of gaseous hydrocarbons from carbon monoxide and 
hydrogen over transition metal catalysts. 1. The activity and 
selectivity of graphite-supported metal catalysts, 3:2781 

METHANOL/COMBUSTION PROPERTI 

Feasibility of methanol/gasoline blends for automotive use, 3:2787 
METHANOL/FLAME PROPAGATION 

ie | a aaa through mixtures with concentration gradient, 


Horizontal propagation of laminar flames through vertically 
diffusing mixtures above a ground plane, 3:2788 
Propagation velocity and structure of: flames in droplet-vapor-air 
mixtures, 3:4658 
METHANOL/INFRARED SPECTRA 
Quality engineering and control semiannual progress report 
November and December 1976 and January-April 1977, 3:4515 


(RFP-2644) 
METHANOL/OXIDATION 
Active component of ferromolybdenic catalyst of methanol 
oxidation into formaldehyde, 3:2792 
METHANOL/PHASE STUDIES 
Differential thermal analysis at high pressures. VII. Phase 
behaviour of solid methanol up to 3 kbar, 3:2790 
METHANOL/SYNTHESIS 
Homogeneous catalysis: a synthesis of methanol from carbon 
monoxide and water, 3:2793 
METHANOL/THERMAL CONDUCTIVITY 
Comparative study of associated species in vapors of alcohols and 
water by measurement of thermal conductivity (Association as 
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dimers or tetramers; 2,2,2-trifluoroethanol), 3:4551 (CONF- 
770537-1) 
METHYL IODIDE/RADIOLYSIS 
Radiation chemistry of hydrocarbon and alky] halide systems. 
Progress report, July 1, 1976-July 31, 1977, 3:4603 (ORO-3106- 


65) 
METHYL RADICALS/RECOMBINATION 
High temperature uv nanny and recombination of methyl 
radicals in shock waves, 3:4636 
METHYL RADICALS/ULTRAVIOLET SPECTRA 
High temperature uv absorption " recombination of methyl 
radicals i 14 oe rane, Sa 


See TOLUENE 
2-METHYLPROPANE/FLAMES 
Isobutane cool flames investigation in a continuous stirred tank 
reactor (In temperature range of 270-400°C), 3:4645 
2-METHYLPROPANE/OXIDATION 
7, of some primary and secondary chemi-ionization reactions 
in hydrocarbon oxidations, 3:4632 
MEXICO/COAL DEPOSITS 
Coal and iron mining, 1976-1982, 3:2174 (ERDA-tr-290) 
Coal demand and reserves, 3:2177 (ERDA-tr-290) 
Coal exploration and reserves in Mexico, 3:2172 (ERDA-tr-290) 
Mexican coal reserves and exploration, 3:2175 (ERDA-tr-290) 
Mineral coal as primary source of ene ere , 3:2176 (ERDA-tr-290) 
Papers on “coal”, 3:2171 (ERDA-tr-290) 
MEXICO/COAL MINING 
Papers on “coal”, 3:2171 (ERDA-tr-290) 
Worldwide outlook for primary energy sources. The case of 
Mexico: coal, nuclear power, geothermal, 3:4030 (ERDA-tr- 


290) 
MEXICO/COAL RESERVES 
Coal demand and reserves, 3:2177 (ERDA-tr-290) 
Coal reserves for iron and steel works, 3:2173 (ERDA-tr-290) 
Mexican coal reserves and exploration, 3:2175 (ERDA-tr-290) 
Mineral coal as primary source of energy, 3:2176 (ERDA-tr-290) 
MEXICO/ENERGY DEMAND 
Coal demand and reserves, 3:2177 (ERDA-tr-290) 
Coal exploration and reserves in Mexico, 3:2172 (ERDA-tr-290) 
Mineral coal as primary source of energy, 3:2176 (ERDA-tr-290) 
Papers on “coal”, 3:2171 (ERDA-tr-290) 
MEXICO/GEOTHERMAL ENERGY 
Worldwide outlook for primary energy sources. The case of 
Mexico: coal, nuclear power, geothermal, 3:4030 (ERDA-tr- 
290 


) 
MEXICO/IRON ORES 
Coal and iron re ye 1976-1982, 3:2174 (ERDA-tr-290) 
MEXICO/NUCLEAR ENERGY 
Worldwide outlook for primary energy sources. The case of 
Mexico: coal, nuclear power, geothermal, 3:4030 (ERDA-tr- 


290) 
MEXICO/OIL SHALES 
Worldwide outlook for primary energy sources. The case of 
Mexico: coal, nuclear power, geothermal, 3:4030 (ERDA-tr- 
290) 
MHD CHANNELS/BOUNDARY LAYERS 
Effect of conductivity inhomogeneities in the boundary layer on 
an electrode wall on local characteristics of MHD generator 
ee circuit of electrode connection in a subsonic flow, 


MHD CHANNELS/ELECTRODES 
Effect of shape and resistivity of electrodes in a Faraday MHD 
duct, 3:4084 (CONF-750266-) 
Study of the plasma-electrode interface in a MHD channel, 3:4083 
(CONF-750266-) 
MHD CHANNELS/FLUID FLOW 
Study of the plasma-electrode interface in a MHD channel, 3:4083 
(CONF-750266-) 
MHD CHANNELS/STEADY FLOW 
Two-phase Hartmann flows in the MHD generator configuration. 
Annual report, December 1975-December 1976 (Two-phase 
liquid metal flow), 3:4080 (AD-A-036452) 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
LIQUID-METAL MHD GENERATORS 
OPEN-CYCLE MHD GENERATORS 
MHD GENERATORS/COMBUSTORS 
Enthalpy augmentation to MHD generation (Patent; electric arc 
discharge in combustor), 3:4078 
MHD GENERATORS/ELECTRODES 
—— of operation of arc electrodes for a MHD-generator, 
MHD GENERATORS/FLUID FLOW 
Stability of MHD flow with nonequilibrium electric conductivity, 


3:4088 
MHD GENERATORS/GAS FLOW 
Effect of ion slip current on MPD electric power generator, 
3:4082 (CONF-750266-) 
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MHD GENERATORS/MEETINGS 
Plasma — and magnetohydrodynamics, 3:5637 (CONF- 


750266-) 
MHD GENERATORS/PLASMA DIAGNOSTICS 
Physical phenomena in flowing plasmas at high magnetic fields. 
Interim scientific report 15 Feb 76-14 Feb 77, 3:4081 (AD-A- 
040142) 
Plasma diagnostics in MHD generators, 3:4077 (CONF-750266-) 
MHD GENERATORS/PLASMA SEEDING 

Study on addition ionization in MHD generators, 3:4087 
MHD GENERATORS/TEST FACILITIES 

Experimental rigs for MHD studies, 3:4068 (CONF-750266-) 
MHD GENERATORS/VAPOR JET EJECTORS 

Some results of an experimental investigation of energy dissipation 
in a mixing chamber of MHD Se 3:4079 

MHD GENERATORS/WORKING FL 

Preparation and properties of a stable metallic ferrofluid. Final 
technical report, December 1975-December 1976, 3:4072 (AD- 
A-036215) 

MHD POWER PLANTS/PERFORMANCE 
Influence of materials on magnetofluiddynamics for power 
eneration for space technology, 3:4070 (CONF-750266-) 
MHD POWER PLANTS/SYSTEMS ANALYSIS 
Analysis of energetic characteristic of a large 
magnetohydrodynamic power station — 3:4071 
MICE/ANTIGEN-ANTIBODY REACTIO 
mrs. by lung lavage with ies Retsil 3:5277 
LF- 
MICE/GENETIC VARIABILITY 

Genetic and developmental study of a complex locus in the house 
mouse. Progress report, August 1, 1976-July 31, 1977, 3:5252 
(COO-4159-03) 

MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICHIGAN/OIL SHALE DEPOSITS 
Energy from in situ processing of Antrim oil shale. Monthly 
technical progress report, July 1977, 3:2495 (FE-2346-13) 
MICHIGAN/WIND POWER 
Examination of small wind electric systems in Michigan, 3:3137 
MICHIGAN STATE UNIV CYCLOTRONS 
See MSU CYCLOTRONS 
MICROELECTRONIC CIRCUITS/DESIGN 

Guidelines for small-scale production of thick-film hybrid 

microcircuits, 3:4755 (ORNL/Sub-3961/1) 
MICROELECTRONIC CIRCUITS/FABRICATION 

Guidelines for small-scale production of thick-film hybrid 

microcircuits, 3:4755 (ORNL/Sub-3961/1) 
MICROEMULSION FLOODING/RESEARCH PROGRAMS 

Study to determine the technical and economic feasibility of 
reclaiming chemicals used in micellar polymer and low tension 
surfactant flooding. Progress report, April 24-May 20, 1977, 
3:2335 (FE-2600-1) 

Study to determine the technical and economic feasibility of 
reclaiming chemicals used in micellar polymer and low tension 
surfactant flooding. Progress report, May 20-June 17, 1977, 
3:2336 (FE-2600-2) 

Study to determine the technical and economic feasibility of 
reclaiming chemicals used in micellar polymer and low tension 
surfactant flooding. Progress report, June 18-July 15, 1977, 
3:2337 (FE-2600-3) 

Study to determine the technical and economic feasibility of 
reclaiming chemicals used in micellar polymer and low tension 
surfactant flooding. Progress report, July 16-August 12, 1977, 
3:2338 (FE-2600-4) 

MICROEMULSION FLOODING/SURFACTANTS 

Thermodynamics of aqueous sodium dodecyl sulfate, 3:4550 
(BERC/TPR-77/3) 

MICROEMULSIONS/STABILITY 

Microemulsions as diesel fuels, 3:2455 

MICROPROCESSORS/DESIGN 
Time domain reflectometry microcomputer. Final report Jan 75- 
Mar 77, 3:2206 (PB-267785) 
MICROTRONS/DESIGN 
Design of a shuttle microtron for radiation therapy, 3:4808 
MICROTRONS/OPERATION 

Status of MUSL-2: the second microtron using a superconducting 

linac, 3:4814 
MICROWAVE POWER TRANSMISSION 

Predictions of effects produced by the DICE THROW detonation 
on experimental microwave links. Topical report 1 January-30 
September 1976, 3:5072 (AD-A-040907) 

MICROWAVE POWER TRANSMISSION/BIBLIOGRAPHIES 

Microwave electric power transmission (a bibliography with 
abstracts). Report for 1964-Jun 77, 3:3212 (NTIS/PS-77/0517) 

MIGMA DEVICES/BEAM DYNAMICS 
More properties of miga orbits, 3:4851 
MIGMA DEVICES/BEAM INJECTION 
Migma IV high energy fusion apparatus, 3:4805 
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MIGMA DEVICES/DESIGN 
Design considerations for a migma advanced fuel fusion reactor, 
3:4807 
MILITARY EQUIPMENT/FUELS 
Alternate petroleum based fuels for naval fleet usage: potential 
availability, cost, and system impact. Final report, 3:2442 (AD- 
A-041980) 
MILITARY EQUIPMENT/TECHNOLOGY ASSESSMENT 
Smart limbed vehicles for naval applications. Part II. Relevant 
technologies and performance evaluation. Interim report on 
research work on smart vehicle concepts for military use on the 
ocean surface, 3:4669 (UCID-17304(Pt.2)) 
MILITARY FACILITIES/ENERGY CONSERVATION 
Technical guidelines for energy conservation. Final report 
December 1975-March 1977, 3:4161 (AD-A-041668) 
MILITARY PERSONNEL/PROTECTIVE CLOTHING 
Nuclear thermal and flashblindness protection for air crews, 
3:5374 (SAND-77-0701(Vol.3)(No.1)) 
MINERAL ACIDS 
See INORGANIC ACIDS 
MINERAL OIL 
See LUBRICANTS 
MINERAL OILS/QUANTITATIVE CHEMICAL ge gle 
Quality engineering and control semiannual progress re 
November and December 1976 and January-April 1977, "3 4515 
(RFP-2644) 
MINERAL OILS/STORAGE FACILITIES 
Buildings for the storage of mineral oil and gas. Extraction, 
storage, extraction, 3:2438 
MINERAL RESOURCES/AVAILABILITY 
A screening for potentially critical materials for the national 
stockpile, 3:3974 (PB-267214) 
MINERAL RESOURCES/ENERGY CONSERVATION 
Research needs in mineral processing. Report of a workshop held 
at Arden House, Columbia University, Harriman Campus, New 
York, August 1-3, 1975. Final report, 3:4197 (PB- 260735) 
MINERAL RESOURCES/PUBLIC LANDS 
Is our account overdrawn (Withdrawals of public land from 
mineral exploration), 3:4025 
MINERAL WASTES/RECOVERY 
Iron ore recovery plant produces new wealth from former 
“waste”, 3:4192 
MINERALS 
See also CLAYS 
CRISTOBALITE 
FLUORITE 
SPINELS 
ZEOLITES 
MINERALS/DEPOSITION 
Deposition: the geothermal constraint, 3:3122 
MINERALS/MEASURING METHODS 
Method and system for in vivo measurement of bone tissue using a 
two level energy source (Patent), 3:5273 
MINERALS/SEPARATION PROCESSES 
Method for preparing a coal slurry substantially depleted in 
mineral-rich particles (Patent; 12 claims), 3:2260 
MINERS/RADIATION DOSES 
Radiation exposure in uranium mining, 3:2682 
MINES 
See also COAL MINES 
UNDERGROUND SPACE 
URANIUM MINES 
MINES/FIRES 
Reverse stratified flow in duct fires: a two-dimensional approach, 
3:4656 
MINES/MAPS 
Active mines and oil fields in Nevada, 1976, 3:2311 
MINING 
See also AUGER MINING 
COAL MINING 
SHAFT EXCAVATIONS 
SURFACE MINING 
UNDERGROUND MINING 
MINING/INFORMATION NEEDS 
Research needs for mining and industrial solid waste disposal, 
3:4700 (PB-269247) 
MINING EQUIPMENT 
See also CONVEYORS 
MINING EQUIPMENT/COMPARATIVE EVALUATIONS 
Comparative investigations of supporting devices for mechanical 
road driving, 3:2212 
Longwall extraction at South Bulli Colliery (Powered roof 
supports), 3:2254 
MINING EQUIPMENT/COMPUTER-AIDED DESIGN 
Man-machine design of automation of production processes at coal 
industry undertakings, 3:2251 
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MINING EQUIPMENT/DESIGN 
Constant-depth linear cutting head for continuous mining 
machines. Engineering and economic feasibility study. Final 
report, 3:2208 (PB-267927) 
MINING EQUIPMENT/MATHEMATICAL MODELS 
Measured values transfer from double-chain scraper conveyor, 
and chain haulage forces analysis, 3:2246 
MINING EQUIPMENT/OPERATION 
Comparative investigations of supporting devices for mechanical 
road driving, 3:2212 
MINING EQUIPMENT/PERFORMANCE 
Comparative investigations of supporting devices for mechanical 
road driving, 3:2212 
Longwall mining at Appin Colliery (Powered roof supports), 
3:2255 
Technology of auger mining. Contract research report 1975, 
3:2194 (PB-259316) 
MINING EQUIPMENT/TECHNOLOGY ASSESSMENT 
Development of modern gallery tunneling during the next twenty 
years, 3:2217 
MINING LAWS/ENFORCEMENT 
Enforcement of strip mining laws, 3:2307 
MINNESOTA/GEOCHEMISTRY 
Preliminary geologic investigation of uranium favorability in the 
Red River Valley of North Dakota and Minnesota, 3:2520 
(GJBX-57(77)) 
MIRRORS/PERFORMANCE TESTING 
Mirrors for solar energy application, 3:3027 
MIRRORS/WEATHERING 
Mirrors for solar energy application, 3:3027 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISCH METAL/CORROSION RESISTANCE 
Oxidation and corrosion behavior of modified-composition, low- 
chromium 304 stainless steel alloys (870 C), 3:4413 (N-77-23241) 
MISSISSIPPI RIVER BASIN 
Morphometry, benthos, and sedimentatioa rates of a floodplain 
lake in Pool 9 of the Upper Mississippi River, 3:5190 
MISSOURI/ELECTRIC POWER 
Report on small Missouri municipal electric utilities to the Ozarks 
Regional Commission, 3:4052 
MISSOURI/WHITE RIVER BASIN 
Water resource appraisals for hydroelectric licensing. Planning 
status report: Upper White River Basin, Missouri-Arkansas, 
3:5222 (NP-22446) 
MOBILE HOMES/FUEL CONSUMPTION 
Simulation model of household fuel uses, 3:4061 
MOBILITY/CONTROL 
Mobility control of aqueous fluids in porous media (Patent), 3:2345 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODIFIED IN-SITU PROCESSES/OIL YIELDS 
Operating laboratory oi] shale retorts in an in-situ mode, 3:2504 
(UCRL-79035) 
MOISTURE 
See also WATER 
MOISTURE/RESOURCE CONSERVATION 
Coal technology (Restoration of surface-mined lands and effects of 
coal utilization and fossil-fuel effluents on freshwater 
ecosystems), 3:5163 (BNWL-2100(Pt.2)) 
MOISTURE GAGES/DESIGN 
Lower-energy neutron sources for increasing the sensitivity of 
nuclear gages for measuring the water content of bulk materials 
(Patent), 3:5040 
MOISTURE GAGES/NEUTRON SOURCES 
Lower-energy neutron sources for increasing the sensitivity of 
nuclear gages for measuring the water content of bulk materials 
(Patent), 3:5040 
MOLECULAR BIOLOGY 
Radiation biophysical study of biological molecules. Progress 
report, July 1, 1976-August 31, 1977 (X and uv radiation, 
lambda phage, Escherichia coli), 3:5297 (ORO-3631-7) 
MOLECULAR CRYSTALS/ENERGY TRANSFER 
Studies of energy transfer processes in triplet states using optically 
detected magnetic resonance, 3:4494 (LBL-6601) 
MOLECULAR CRYSTALS/MAGNETIC RESONANCE 
Studies of energy transfer processes in triplet states using optically 
detected magnetic resonance, 3:4494 (LBL-6601) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULES/PHYSICAL PROPERTIES 
Radiological and Environmental Research Division annual report. 
Fundamental molecular physics and chemistry, June 1975- 
September 1976 (Summaries of research activities at Argonne 
National Laboratory), 3:5455 (ANL-76-88(Pt.1)) 
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MOLLUSCS/ANIMAL GROWTH 
Model to determine growth rate of Corbicula, 3:5256 (DP-MS-77- 
79) 
MOLLUSCS/CONTAMINATION 
Accumulation and release of petroleum-derived aromatic 
hydrocarbons by four species of marine animals, 3:5365 
MOLTEN SALT FUELS/CHEMICAL PROPERTIES 
Molten salt reactor type. Chemistry. The CEA-EDF workshop 
‘CHEMISTRY’, 3:3399 (CEA-N-1963(Pt.3)) 
MOLTEN SALT REACTORS 
Development and prospects of molten salt reactors, 3:3450 
MOLTEN SALT REACTORS/COST 
Molten salt reactor type. Group ‘Economics’. Remarks on cost 
estimates for the Oak Ridge MSBR project. CEA-EDF 
workshop, 3:3400 (CEA-N-1963(Pt.4)) 
MOLTEN SALT REACTORS/FUEL CYCLE 
Molten-salt reactor strategies viewed from fuel conservation 
effect, (1). Utilization of converters starting with plutonium, 
3:3453 
Molten-salt reactor strategies viewed from fuel conservation 
effect, (2). Utilization of converters using uranium-235 and 
coprosperity with high-temperature-gas-cooled reactors, 3:3451 
MOLTEN SALT REACTORS/MOLTEN SALT FUELS 
Molten salt reactor type. Chemistry. The CEA-EDF workshop 
‘CHEMISTRY’, 3:3399 (CEA-N-1963(Pt.3)) 
MOLTEN SALT REACTORS/REACTOR COOLING SYSTEMS 
Molten salt reactor type. Circuits. The CEA-EDF workshop 
‘CIRCUITS’, 3:3398 (CEA-N-1963(Pt.2)) 
MOLTEN SALT REACTORS/REACTOR CORES 
Molten salt reactor type. The core. The CEA-EDF workshop 
‘CORE’, 3:3397 (CEA-N-1963(Pt.1)) 
MOLTEN SALTS/HEAT STORAGE 
Storage of thermal energy in molten salts and metals, 3:3908 (N- 
77-19574) 
MOLTEN SALTS/OPTICAL PROPERTIES 
Optical properties of a solar-absorbing molten salt heat transfer 
fluid (Eutectic mixture of KNO3, NaNO2, and NaNO3 with 
particle suspensions of cobalt oxides or copper oxides), 3:2909 
(SAND-77-0938) 
MOLYBDENUM/BRILLOUIN ZONES 
Band structure of W and Mo by empirical pseudopotential 
method, 3:4377 (N-77-19902) 
MOLYBDENUM/CATALYTIC EFFECTS 
Status of the BI-GAS program. Part II. Evaluation of fluidized 
bed methanation catalysts (16 refs), 3:2054 (CONF-761064-) 
MOLYBDENUM/CORROSION RESISTANCE 
Oxidation and corrosion behavior of modified-composition, low- 
chromium 304 stainless steel alloys (870 C), 3:4413 (N-77-23241) 
MOLYBDENUM/EMISSION SPECTROSCOPY 
Inorganic constituents in Finnish fuel peat ash, 3:2138 
MOLYBDENUM/ION IMPLANTATION 
Enhanced hydrogen trapping due to He ion damage, 3:4437 
MOLYBDENUM/NEUTRON REACTIONS 
Nuclear design sensitivity analysis for a fusion reactor, 3:5681 
MOLYBDENUM/NEUTRON SPUTTERING 
Fusion neutron induced radioactive emissions from surfaces, 
3:4444 


MOLYBDENUM/PHOTON TRANSPORT 
Gamma ray build-up factors for finite media, 3:5583 
MOLYBDENUM/PHYSICAL RADIATION EFFECTS 
Enhanced hydrogen trapping due to He ion damage, 3:4437 
MOLYBDENUM/SORPTIVE PROPERTIES 
Auger spectrometry and mass spectrometry of carbon monoxide 
chemisorption on polycrystalline molybdenum, 3:4404 (INEL- 
tr-19) 
MOLYBDENUM 100/HEAVY ION REACTIONS 
Hydrodynamical calculations of heavy-ion collisions (Fragment 
elongation, differential cross sections), 3:5540 (LA-UR-77-1965) 
MOLYBDENUM 100 TARGET/HEAVY ION REACTIONS 
Hydrodynamical calculations of heavy-ion collisions (Fragment 
elongation, differential cross sections), 3:5540 (LA-UR-77-1965) 
MOLYBDENUM 100 TARGET/NEUTRON REACTIONS 
Some properties of the width fluctuation factor, 3:5541 
MOLYBDENUM 96 TARGET/NEUTRON REACTIONS 
Some properties of the width fluctuation factor, 3:5541 
MOLYBDENUM ALLOYS 
See also INCONEL 617 
INCONEL 718 
RENE 41 
STAINLESS STEEL-316 
MOLYBDENUM ALLOYS/CATALYTIC EFFECTS 
EDS coal liquefaction process development: phase IIIA. Monthly 
ae progress report, January-July 1976, 3:2098 (FE-2353- 


MOLYBDENUM ALLOYS/ELECTRON DIFFRACTION 
Discussion of an electron diffraction study of short-range order in 
quenched Ni;Mo alloy, 3:4381 
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MOLYBDENUM ALLOYS/EMBRITTLEMENT 
Effect of hydrogen content on embrittlement and stress corrosion 
susceptibility of Ti-8Al-1Mo-1V, 3:4406 (AD-A-039244) 
MOLYBDENUM ALLOYS/FABRICATION 
Development of ‘cemented alloy carbides’ for hard rock boring. 
Final report 1 Oct 1974-31 Dec 1976 ((Ti,V)C + (062 Ni + 
0.38 Mo)), 3:4448 (PB-266665) 
MOLYBDENUM ALLOYS/MICROSTRUCTURE 
Processing eutectics in space. Final report, Jun 1973-Jan 1977 (Ni- 
Mo-Al), 3:4334 (N-77-23134) 
MOLYBDENUM ALLOYS/STRESS CORROSION 
Effect of hydrogen content on embrittlement and stress corrosion 
susceptibility of Ti-8Al-1Mo-1V, 3:4406 (AD-A-039244) 
MOLYBDENUM COMPLEXES/CHEMICAL PREPARATION 
Bridging ligands in organometallic chemistry. I. Eta*:eta®- 
fulvalene complexes of molybdenum carbonyl, 3:4563 
MOLYBDENUM OXIDES/CATALYTIC EFFECTS 
Active component of ferromolybdenic catalyst of methanol 
oxidation into formaldehyde, 3:2792 
Effects of solvents and addition of metal oxides on the liquid phase 
disproportionation of olefins over MoO3-Al2.Os catalyst, 3:2382 
MOLYBDENUM OXIDES/ELECTRONIC STRUCTURE 
Moessbauer spectroscopic investigation of iron electronic state in 
iron-molybdenum catalyst during methanol oxidation, 3:2791 
MOLYBDENUM OXIDES/PHOTOELECTRIC EFFECT 
Optical and electrical experiments at some transition-metal oxide 
foil-electrolyte interfaces, 3:4462 (COO-4381-1) 
MOLYBDENUM OXIDES/STOICHIOMETRY 
Radial oxygen distribution in the fuel of irradiated mixed oxide 
fuel elements with different final stoichiometries, 3:3611 
MONITORS (FAILED ELEMENTS) 
See FAILED ELEMENT MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONJU REACTOR/DESIGN 
Safety-related design of MONJU, 3:3699 (CONF-761001-P1) 
MONJU REACTOR/LEAKS 
Safety evaluation of the Monju steam generator, 3:3726 (CONF- 
761001-P2) 
MONJU REACTOR/REACTOR SAFETY 
Safety-related design of MONJU, 3:3699 (CONF-761001-P1) 
MONOCHROMATORS/DESIGN 
Electron-optical design parameters for a high-resolution electron 
monochromator, 3:5451 (ANL-76-88(Pt.1)) 
MONOPOLES 
See also MAGNETIC MONOPOLES 
MONOPOLES/PROPAGATOR 
Topics in dual models and extended solutions (Bethe-Salpeter 
equation), 3:5503 (LBL-6461) 
MONTANA/ENERGY SOURCES 
Energy and environmental resources, 3:3971 (EPA-600/2-76-212) 
MONTANA/WILD ANIMALS 
Big game resource in the Powder River Basin Region, Montana- 
Wyoming, 3:5161 (BNWL-2084(RAP-11)) 
MOON/CHEMICAL COMPOSITION 
Computer-generated maps of lunar composition from gamma ray 
data, 3:5430 (LA-UR-77-1487) 
MOS TRANSISTORS/PHYSICAL RADIATION EFFECTS 
Charge yield and dose effects in MOS capacitors at 80°K. 
Technical report, 3:5042 (AD-A-039537) 
MOTOR VEHICLE ACCIDENTS/STATISTICS 
Safety aspects of the national 55 mph speed limit. Final report, 
3:4187 (PB-267989) 
MSU CYCLOTRONS/ION SOURCES 
Quick change axial cold cathode ion source, 3:4948 
MULTIGROUP THEORY/CROSS SECTIONS 
Low-order approximation for highly anisotropic multigroup 
transport cross sections, 3:3539 
MULTI-NUCLEON TRANSFER REACTIONS/COMPOUND- 
NUCLEUS REACTIONS 
Enhanced *Be production in the “*N+ "B reaction, 3:5533 
MULTIWIRE IONIZATION CHAMBERS/DESIGN 
X-ray detector (Patent), 3:5022 
MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
MUNICIPAL WASTES/ANAEROBIC DIGESTION 
Role of anaerobic digestion for the production of methane from 
municipal wastes, 3:2786 
MUNICIPAL WASTES/CHEMICAL ANALYSIS 
Analysis of metals found in incinerator residue, 3:4259 
Metals in the combustible fraction of municipal solid waste, 3:4236 
(BM-RI-8244) 
MUNICIPAL WASTES/COMBUSTION 
Analysis of metals found in incinerator residue, 3:4259 
Chicago Northwest and Harrisburg incinerators: a proven method 
of energy recovery and recycling of ferrous metals, 3:4251 
Energy recovery and thermal disposal of wastes utilizing 
fluidized-bed reactor systems, 3:4252 
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Mathematical analyses of gas-flow patterns in municipal 
incinerator furnace configurations, 3:4775 

Practical application of incinerator burning rate equations, 3:4261 

Processed solid refuse as a supplementary fuel at the City of 
Ames, Iowa, 3:4249 

Technical-economic problems in energy recovery incineration, 
3:4250 

Use of electrostatic precipitators on municipal incinerators in 
recent years, 3:4798 

MUNICIPAL WASTES/COMPACTING 

Laboratory investigation of compaction of solid waste by roller 

crushing, 3:4774 
MUNICIPAL WASTES/DECISION MAKING 

Decision making in the utilization of the organic fraction of 

municipal wastes, 3:5175 
MUNICIPAL WASTES/FLUIDIZED-BED COMBUSTION 
Energy recovery and thermal disposal of wastes utilizing 
fluidized-bed reactor systems, 3:4252 
MUNICIPAL WASTES/HEAT RECOVERY 
Thermodynamic fundamentals for the pyrolysis of refuse, 3:4760 
MUNICIPAL WASTES/MARINE DISPOSAL 
Ccean waste disposal (a bibliography with abstracts). Report for 
1964-July 1977, 3:5198 (NTIS/PS-77/0661) 
MUNICIPAL WASTES/MATERIALS RECOVERY 
Aachen process for treating household refuse, 3:4245 
MUNICIPAL WASTES/PYROLYSIS 
PUROX system, 3:2785 
Thermodynamic fundamentals for the pyrolysis of refuse, 3:4760 
MUNICIPAL WASTES/RECYCLING 

Approach to determining the economic feasibility to refuse- 
derived fuel and materials recovery processing, 3:4247 

Chicago Northwest and Harrisburg incinerators: a proven method 
of energy recovery and recycling of ferrous metals, 3:4251 

Marketing and equipment design: municipal solid-waste ferrous- 
metal recovery, 3:4255 

Processed solid refuse as a supplementary fuel at the City of 
Ames, Iowa, 3:4249 

Solid waste reclamation and recycling. Part 2. Plastics (a 
bibliography with abstracts). Report for 1964-July 1977, 3:4238 
(NTIS/PS-77/0667) 

Solid waste reclamation and recycling. Part 3. Metals (a 
bibliography with abstracts). Report for 1964-Jul 1977, 3:4239 
(NTIS/PS-77/0668) 

Solid waste reclamation and recycling. Part 4. Glass (a 
bibliography with abstracts). Report for 1964-July 1977, 3:4240 
(NTIS/PS-77/0669) 

Solid waste reclamation and recycling. Part 5. Paper (a 
bibliography with abstracts). Report for 1964-July 1977, 3:4241 
(NTIS/PS-77/0670) 

MUNICIPAL WASTES/USES 

Decision making in the utilization of the organic fraction of 

municipal wastes, 3:5175 
MUNICIPAL WASTES/WASTE DISPOSAL 

Design and operation of a suspension-fired industrial solid-waste- 
disposal system for Kodak Park, 3:4263 

Environmental pollution: sanitary engineering and industrial 
waste. Report bibliography January 1963-March 1977, 3:5192 
(AD-A-041950) 

Solid waste disposal: a plan of action. Final report, 3:4243 (PB- 
263678) 

MUNICIPAL WASTES/WASTE PROCESSING 

Approach to determining the economic feasibility to refuse- 
derived fuel and materials recovery processing, 3:4247 

City of Chicago and Commonwealth Edison Company's watts 
from waste program, 3:4771 

Feasibility reports required for revenue bond financing of solid- 
waste processing facilities, 3:4770 

Parametric considerations in utilizing refuse-derived fuels in 
existing boiler furnaces, 3:4761 

Refuse preparation and incineration, 3:4246 

Refuse-processing plant equipment, facilities, and environmental 
considerations at St. Louis-Union Electric Refuse-Fuel Project, 
3:4768 

Research needs in waste utilization, 3:4248 

Selection factors in evaluating large solid-waste shredders, 3:4763 

Shredding systems for mixed municipal and industrial solid wastes, 
3:4764 


Solid-waste resource recovery facility, Monroe County, New 
York, 3:4769 
MUNICIPAL WASTES/WASTE STORAGE 
Live center bin, 3:4772 
MUONIC ATOMS/LYMAN LINES 
Some recent results on ~ transfer in systems with bound 
hydrogen, 3:5468 (LA-UR-77-1266) 
MUONIC ATOMS/RESEARCH PROGRAMS 
Twenty-third annual report, November 1, 1976-October 31, 1977 
(Summaries of research activities at California Institute of 
Technology), 3:5543 (CALT-63-291b) 





MUSCLES 


MUSCLES 
See also MYOCARDIUM 
MUSCLES/RADIONUCLIDE KINETICS 
Distribution and binding of '*7Pm in smooth muscle, 3:5346 
MUSSELS 
See MOLLUSCS 
MUTAGENESIS 
Life-cycle mutants of Chinese hamster cells. Progress report, 
December 1, 1976-June 30, 1977, 3:5253 (LA-6944-PR) 
Plant research (Gamma radiation, fission neutrons), 3:5303 (ORO- 
754 


) 
MUTAGENESIS/BIOASSAY 
Methods for the isolation and identification of polycyclic aromatic 
hydrocarbons found in complex mixtures and the determination 
of their possible toxicity by means of a host mediated bioassay 
technique. Progress report, July 1, 1976-February 1, 1977 
(Cultured mouse leumemia cell bioassay system), 3:5104 (COO/ 
2958-1) 
MUTATION FREQUENCY/BIOLOGICAL RADIATION 
EFFECTS 


Mutation frequency decline and the Clarke-Hill effect for uv- 
induced streptomycin-resistant mutations in an incision- 
defective E. coli strain, 3:5301 

MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
MUTATIONS/RADIOINDUCTION 

Basic aspects of radiation action on microorganisms. Progress 
report, April 1, 1976-June 30, 1977 (Escherichia coli, 
Pseudomonas, lambda phage, gamma and uv radiation), 3:5296 
(COO-2362-26) 

Mutagenesis of yeast by hydrazine: dependence upon post- 
treatment cell division (UV radiation), 3:5300 

Mutation frequency decline and the Clarke-Hill effect for uv- 
induced streptomycin-resistant mutations in an incision- 
defective E. coli strain, 3:5301 

Radiation biophysical study of biological molecules. Progress 
report, July 1, 1976-August 31, 1977 (X and uv radiation, 
lambda phage, Escherichia coli), 3:5297 (ORO-3631-7) 

MYOCARDIUM/METABOLISM 

Comparison of turnover of several myofibrillar proteins and 
critical evaluation of double isotope method (Tritium, '*C 
tracer techniques), 3:5240 

MYOCARDIUM/SCINTISCANNING 
Myocardial imaging with '**I-hexadecenoic acid, 3:5272 
MYOSIN/METABOLISM 

Comparison of turnover of several myofibrillar proteins and 
critical evaluation of double isotope method (Tritium, '*C 
tracer techniques), 3:5240 

Metabolism of myofibrillar proteins in the normal and 
hypertrophic heart (*H and '‘C tracer techniques), 3:5238 

MZFR REACTOR/REACTOR OPERATION 
Ten years of MZFR-operation, 3:3373 (Juel-Conf-21) 


N*RESONANCES/PARTICLE PRODUCTION 
Diffractive dissociation process 7~ p — a (a m* p) at 14 GeV/c 
(Cross sections, Deck effect, t- and s-channel helicity 
conservation), 3:5510 (LBL-6460) 
NAPHTHENES 
See CVCLOALKANES 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ENERGY PLAN/REVIEWS 
Progress on the energy front, 3:4023 
NATURAL CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION/MEASURING METHODS 
Laser-Doppler anemometer for the study of the velocity field for 
free convection with internal heat sources, 3:3551 (AED-Conf- 
76-086-007) 
NATURAL DRAFT COOLING TOWERS/ENERGY 
CONSUMPTION 
Cooling tower energy studies: conservation techniques applicable 
to existing installations plus comparative economics and energy 
requirements of mechanical and natural draft towers, 3:3159 
(PB-264028) 
NATURAL DRAFT COOLING TOWERS/PLUMES 
Rainfall enhancement due to scavenging of cooling tower 
condensate, 3:5153 (BNWL-2295) 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
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NATURAL GAS/BIBLIOGRAPHIES 

Natural gas: supply, demand and utilization. Volume 1. 1964-1975 
(a bibliogra ~ with abstracts). Report for 1964-1975, 3:2456 
(NTIS/PS-77/0573) 

Natural gas: supply, demand and utilization. Volume 2. 1976-June 
1977 (a bibliography with abstracts). Report for 1976-June 1977, 
3:2457 (NTIS/PS-77/0574) 

NATURAL GAS/CALORIFIC VALUE 

Measures of adaption taken to change over from natural gas of the 

L-group to the H-group, 3:2493 
NATURAL GAS/CHARGES 

Incremental pricing of supplemental gas, 3:2469 (PB-263689) 

Northwest Energy Policy Project. Institutional constraints and 
opportunities study module V, Report on tasks 4, 5, 6, and 7. 
Final report, 3:4020 (NP-22397) 

NATURAL GAS/CHEMICAL COMPOSITION 

Analyses of natural gases, 1975. Information circular 1976, 3:2492 

(PB-259351) 
NATURAL GAS/CHEMISORPTION 
Evaluation of rock sorptional capacity by means of kinetic effects, 


3:2320 
NATURAL GAS/COMBUSTION 
Burner design criteria for control of NO/sub x/ from natural gas 
combustion, 3:4776 (CONF-770351-2) 
Pollutant formation and energy release in confined turbulent 
diffusion flames (Effects of inlet air swirl, combustor pressure, 
and fuel/air velocity), 3:4782 
NATURAL GAS/DESULFURIZATION 
Catalytic reduction of sulphur dioxide to elemental sulphur in wet 
stack gases, 3:2472 (CONF-7604124-P1) 
NATURAL GAS/ENERGY POLICY 
EEC energy policy, 3:4035 
NATURAL GAS/MARKET 
Gas-fired air-conditioning units and swimming pools contribute to 
equalizing the distribution of gas, 3:4167 
NATURAL GAS/QUALITY URANCE 
Measures of adaption taken to change over from natural gas of the 
L-group to the H-group, 3:2493 
NATURAL GAS/RESEARCH PROGRAMS 
Inventory of energy research and development: 1973-1975. 
Volume I, Serial U. Part I, 3:3980 (PB-265125(Pt.1)) 
NATURAL GAS/RESOURCE CONSERVATION 
Conventional atmospheres for gas carburizing, 3:2466 
NATURAL GAS/STORAGE 
Facilities for storage and handling of oil and natural gas, 3:2435 
Peak shaving in the gas industry, 3:2494 
Spherical containers in power supply, 3:4698 
NATURAL GAS/TRANSPORT 
Facilities for — and handling of oil and natural gas, 3:2435 
Gathering North Sea gas-pipeline or .., 3:2468 
Method for “ome natural gas in a pipeline (Patent; as 
hydrates), 3:24 
NATURAL GAS/UNDERGROUND STORAGE 
— of intensification of leaching underground cavities, 
:2440 
NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS/BIBLIOGRAPHIES 
Bibliography on low-permeability natural gas reservoirs of the 
northern Great Plains, 3:2459 (USGS-OFR-77-391) 
NATURAL GAS DEPOSITS/EVALUATION 
Method of more accurate estimation of open porosity when 
calculating gas reserves by volumetric method, 3:2462 
Volumetric model to estimate the amount of gas in a newly 
discovered rock reservoir, 3:2463 
NATURAL GAS DEPOSITS/EXPLORATION 
Contemporary structural plan of lower Cenozoic and upper 
Cretaceous formations and oil and gas potential of the North- 
West Black Sea shelf area, 3:2328 
Direction of regional migration of hydrocarbons in Mezozoic and 
Paleogenic sedimentary rocks of the Afghano-Tadjik depression 
basin, 3:2321 
Evaluation of oil and gas potential of sedimentary rocks from the 
degree of formational water metamorphism, 3:2319 
Evaluation of oil and gas potential of lower Permian deposits on 
the north-western flank of the Caspian depression, 3:2322 
Gas potential of Sharaplin rock series and its analogs within the 
limits of the Amu-Darya depression, 3:2461 
Principles of location of boreholes on three-dimensional models of 
nonanticlinal traps, 3:2318 
Promising zone of oil and gas accumulation in the Transvolga 
sector of Saratov region, 3:2310 
Quality and efficacy of oil and gas exploration, 3:2316 
Results and further tasks of exploration of oil and gas deposits in 
Poland, 3:2331 
Results and efficacy of gas exploration and prospecting along the 
main directions in Western Precaucasus, 3:2464 
Use of computers when analyzing geological and economic 
efficiency of oil and gas exploration and prospecting, 3:2323 
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NATURAL GAS DEPOSITS/EXPLOSIVE STIMULATION 
Gas stimulation studies at LASL, 3:2475 (LA-UR-77-1937) 
NATURAL GAS DEPOSITS/PETROLOGY 
Petrophysical evaluation of the Bluesky sand, Bassett Area, 
berta, 3:2460 
NATURAL GAS DEPOSITS/PROSPECTING 
Problems of oil and gas geological survey strategy and tactics in 
Poland, 3:2332 
NATURAL GAS DEPOSITS/RESERVOIR ROCK 
Pore geometry and reservoir aspects of secondary porosity in 
sandstones, 3:2314 
NATURAL GAS DEPOSITS/SEISMIC SURVEYS 
New possibilities of direct exploration of oil and gas deposits by 
the seismic method, 3:2330 
Scientific and technical progress in oil and gas seismic exploration, 
3:2327 


NATURAL GAS DEPOSITS/SPATIAL DISTRIBUTION 
Direction of regional migration of hydrocarbons in Mezozoic and 
Paleogenic sedimentary rocks of the Afghano-Tadjik depression 
basin, 3:2321 
NATURAL GAS Seeran SYSTEMS 
See also PIPELIN. 
NATURAL GAS DISTRIBUTION SYSTEMS/CONTROL 
SYSTEMS 
Control--coast to customer, 3:2488 
Remote control devices and process computers in monitoring and 
operation of natural gas pipelines (Trans-Austria Gas Pipeline), 
3:2489 
NATURAL GAS DISTRIBUTION SYSTEMS/PLANNING 
Criteria for opening new supply areas, 3:2487 
NATURAL GAS DISTRIBUTION SYSTEMS/RESERVES 
The gas supplies of interstate natural gas pipeline companies: 1975, 
3:4034 (PB-263598) 
NATURAL GAS DISTRIBUTION SYSTEMS/STOCKPILES 
The gas supplies of interstate natural gas pipeline companies: 1975, 
3:4034 (PB-263598) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 
Status and development of the German natural gas industry, 
3:2481 (AED-Conf-76-552-002) 
NATURAL GAS INDUSTRY/CONTRACTS 
Development of the conditions for the search and extraction of 
petroleum and natural gas, 3:2420 
NATURAL GAS INDUSTRY/ECONOMIC POLICY 
Marketing business administration in the gas industry, 3:2470 
NATURAL GAS INDUSTRY/MATERIALS 
Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 1: fossil 
energy panel report, 3:4318 (ERDA-76-28V 1(App. 1)) 
NATURAL GAS INDUSTRY/REGULATIONS 
Natural gas: a case for decontrol (History and economic aspects), 
3:2482 (PB-267795) 
NATURAL GAS INDUSTRY/RESEARCH PROGRAMS 
Officially authorized research station for gas- and combustion 
technique of the vienna municipal gas works, 3:2465 
NATURAL GAS INDUSTRY/USSR 
Soviet gas industry between 1970 and 1980, 3:2458 
NATURAL GAS PROCESSING PLANTS/ECONOMICS 
Floating natural gas processing plants. Technical ideal or feasible 
technology, 3:2467 
NATURAL GAS PROCESSING PLANTS/ENVIRONMENTAL 
IMPACTS 
Alaskan arctic natural gas transportation system. Volume III. 
Western LNG terminal company. Docket No. CP 75-83-1. 
Draft environmental impact statement, 3:2486 (PB-267031) 
NATURAL GAS PROCESSING PLANTS/FLUE GAS 
Catalytic reduction of sulphur dioxide to elemental sulphur in wet 
stack gases, 3:2472 (CONF-7604124-P1) 
NATURAL GAS PROCESSING PLANTS/OFFSHORE SITES 
Floating natural gas processing plants. Technical ideal or feasible 
technology, 3:2467 
NATURAL GAS WELLS/EXPLOSIVE FRACTURING 
Approaches to extracting potentially recoverable hydrocarbons, 
3:2480 
Oil and gas well stimulation (Patent; multiple fractures), 3:2344 
NATURAL GAS WELLS/EXPLOSIVE STIMULATION 
—— to extracting potentially recoverable hydrocarbons, 
:5089 


Peaceful uses of underground nuclear explosions, 3:5090 
NATURAL GAS WELLS/HYDRAULIC FRACTURING 

Application of MHF to the tight muddy “J” formation, 
Wattenberg Field, Colorado, 3:2476 

Massive hydraulic fracture mapping and characterization 
program. Surface potential data for Wattenberg 1975-1976 
experiments, 3:2478 (SAND-77-0396) 

Massive hydraulic fracturing experiment No. 1 Home Federal 
well, Uintah County, Utah, 3:2477 (NVO/0683-1) 
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NATURAL GAS WELLS/MICROEMULSION FLOODING 
Application of MHF to the tight muddy J” formation, 
Wattenberg Field, Colorado, 3:2476 
NATURAL GAS WELLS/PRODUCTIVITY 
Provost Viking C” oil pool east-central Alberta, 3:2348 
NATURAL GAS WELLS/WATER POLLUTION CONTROL 
Determination of protection ranges for ground water discharge 
areas with regard to gas mining, 3:2471 (AED-Conf-76-520-007) 
NATURAL GAS WELLS/WATERFLOODING 
Provost Viking ‘’C” oil pool east-central Alberta, 3:2348 
NATURAL URANIUM/ACTIVATION ANALYSIS 
Assay of fissile materials by a cyclic method of neutron activaticn 
and delayed-neutron counting, 3:2695 
NATURAL URANIUM/DELAYED NEUTRON ANALYSIS 
Assay of fissile materials by a cyclic method of neutron activation 
and delayed-neutron counting, 3:2695 
NAVIER-STOKES EQUATION ERICAL SOLUTION 
CSD-YAQUI: an eulerian computer code for flow at all speeds in 
ducts, 3:4744 (K/CSD/TM-9) 
NEBULAE/POLARIZATION 
On the infrared polarization of the Orion Nebula, 3:5428 (N-77- 


14963) 
NEGATIVE IONS 
See ANIONS 
NEODYMIUM/CHEMICAL PREPARATION 
New method for the preparation of rare earth metals, 3:4323 
NEODYMIUM/EMISSION SPECTRA 
Rydberg series in the lanthanides and actinides observed by 
stepwise laser excitation, 3:5465 (UCRL-79521) 
NEODYMIUM/PHOTOIONIZATION 
Rydberg series in the lanthanides and actinides observed by 
stepwise laser excitation, 3:5465 (UCRL-79521) 
NEODYMIUM/ X-RAY FLUORESCENCE ANALYSIS 
X-ray fluorescent rare earth analyses using an intrinsic germanium 
detector, 3:4526 
NEODYMIUM ALLOYS/BINARY ALLOY SYSTEMS 
Binary alloys of rare earths: phase equilibria of cerium-indium and 
neodymium-indium, 3:4346 
NEODYMIUM ALLOYS/PHASE DIAGRAMS 
Binary alloys of rare earths: phase equilibria of cerium-indium and 
neodymium-indium, 3:4346 
NEODYMIUM IONS/ENERGY-LEVEL TRANSITIONS 
Beam-foil spectroscopy. Final report, 1 January 1971-31 
December 1976, 3:5454 (AD-A-036195) 
NEODYMIUM IONS/FLUORESCENCE SPECTROSCOPY 
Investigations of coordination in rare-earth-doped glasses by 
means of laser-induced fluorescence line-narrowing 
spectroscopy, 3:4491 
NEODYMIUM LASERS/OSCILLATORS 
Low threshold cw Nd laser oscillator at 1060 nm study. Final 
report, 10 Jun 1975-14 Jun 1976, 3:4728 (N-77-23459) 
NEODYMIUM LASERS/PERFORMANCE 
A 100 J, 40 nsec Q-switched Nd/glass laser. Final re ~ Ae 
November 1974-December 1976, 3:4709 (AD-A-039610) 
NEODYMIUM OXIDES/THERMODYNAMIC PROPERTIES 
Some aspects of the high temperature vaporization behavior and 
valence effects in actinide-oxide rare-earth-oxide systems 
(Nd2O3; U-Nd-O; U-Pu-O; U-Pu-Ce-O;), 3:4552 (CONF-770662- 


2) 
NEON/HEAVY ION REACTIONS 
Multiplicity and charged particle emission in relativistic heavy ion 
collisions (Cross sections, statistical thermodynamic models), 
3:5534 (LBL-6537) 
NEON/ION-ATOM COLLISIONS 
Single electron overcharging of multicharged ions on atoms at 
moderate and high collision energies (Total cross sections), 
3:5485 (ORNL-tr-4457) 
NEON 20 REACTIONS 
Hydrodynamical calculations of heavy-ion collisions (Fragment 
elongation, differential cross sections), 3:5540 (LA-UR-77-1965) 
NEON HYDRIDES/PHOTOIONIZATION 
Mechanism for vibrational autoionization in Hz (Cross sections, 
threshold to 735 A), 3:5460 (ANL-76-88(Pt.1)) 
NEOPLASMS 
See also CARCINOMAS 
LEUKEMIA 
Induction of preneoplastic and neoplastic lesions in grafted rat 
tracheas continuously exposed to benzo(a)pyrene, 3:5360 
Quantitative exposure of grafted rat tracheas to 7,12- 
dimethylbenz(a)anthracene, 3:5359 
NEOPLASMS/CHEMICAL COMPOSITION 
Regulations of enzymes in animals: effects of developmental 
processes, cancer and radiation. Progress report XI, 1 May 
1976-30 April 1977, 3:5289 (COO-3085-58) 
NEOPLASMS/DIAGNOSIS 
Use of rare-earth radionuclides and other bone-seekers in the 
evaluation of bone lesions in patients with multiple he or 
solitary plasmacytoma (®’Ga, /sup 99m/Tc, !”Er, ™ 
167Tm), 3:5271 
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NEOPLASMS/RADIOINDUCTION 
Occurrence and lobar distribution of lung cancer in Syrian 
hamsters induced by intratracheal administration of ?!°Po 
(preliminary report), 3:5322 (LF-56) 
Repeated inhalation exposure of mice to '**CeOs2: lung tumors. V, 
3:5326 (LF-56) 
NEOPLASMS/RADIOTHERAPY 
Radiotherapeutic agents and techniques (a bibliography with 
abstracts). Report for 1964-May 1977, 3:5305 (NTIS/PS-77/ 
0392) 
To develop a pion facility for cancer therapy. Final report 15 June 
1972-31 May 1975, 3:4963 (PB-267946) 
NEPTUNIUM/ION EXCHANGE 
Evaluation of anion exchange resins for pre-analysis separation of 
actinides, 3:4541 (RFP-2682) 
NEPTUNIUM/SOLVENT EXTRACTION 
Radiolytic instability of ferrous sulfamate in nuclear process 
solutions, 3:2584 
NEPTUNIUM/THERMODYNAMIC PROPERTIES 
Entropy correlation for the 4f and 5f metals: relation of electronic 
properties to metallic radii, magnetic transformations, and 
thermodynamics of vaporization, 3:4387 
NEPTUNIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Preparation and characterization of oxalate-based 77 NpO2 
powder, 3:4469 
NEPTUNYL COMPOUNDS/CRYSTAL STRUCTURE 
Crystal structure of barium neptunyl(V) triacetate dihydrate, 
3:4609 
NEPTUNYL COMPOUNDS/MOLECULAR STRUCTURE 
Crystal structure of barium neptunyl(V) triacetate dihydrate, 
3:4609 
NEUTRAL ATOM BEAM INJECTION 
Electron heating by neutral beam injection in ORMAK, 3:5620 
(CONF-770906-5) 
NEUTRAL BEAM SOURCES 
See also TION SOURCES 
NEUTRAL BEAM SOURCES/CRYOPUMPS 
Large-scale cryopumping for controlled fusion, 3:5733 (UCRL- 
79381) 
NEUTRAL BEAM SOURCES/POWER SUPPLIES 
Neutral beam injection and ohmic heating switch needs for a 
tokamak experimental power reactor, 3:5705 (EPRI-ER-376- 
SR) 
Power supply for high voltage neutral beam injectors, 3:5714 
(EPRI-ER-376-SR) 
NEUTRAL BEAM SOURCES/SWITCHES 
Modulators for high power neutral beam systems, 3:5706 (EPRI- 
ER-376-SR) 
Power supply for high voltage neutral beam injectors, 3:5714 
(EPRI-ER-376-SR) 
NEUTRAL BEAM SOURCES/TRANSFORMERS 
Time-delay transformer for overcurrent protection, 3:5715 (EPRI- 
ER-376-SR) 
NEUTRINO-NEUTRON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Study of the reaction vn — p~ p, 3:5495 (ANL-HEP-CP-77-36) 
NEUTRINO-PROTON INTERACTIONS 
See also ANTINEUTRINO-PROTON INTERACTIONS 
NEUTRINO-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Elastic neutrino proton and antineutrino proton scattering, 3:5496 
(COO-307 1-231) 
NEUTRINOS/INTERACTIONS 
The collision of plane waves in general relativity, 3:5613 (N-76- 
34035) 
NEUTRON ABSORBERS/PHYSICAL PROPERTIES 
Absorber materials for fast reactor control applications, 3:3406 
(HEDL-SA-1177-FP) 
NEUTRON DETECTION/ACTIVATION DETECTORS 
Activation detectors for neutron flux and spectrum determination, 
3:3554 (AERE-R-8654) 
NEUTRON DETECTION/SOLID SCINTILLATION 
DETECTORS 
Thorium tetrabromide scintillators and radiation detection and 
measurement therewith (Patent), 3:5021 
NEUTRON DETECTORS 
See also ACTIVATION DETECTORS 
SELF-POWERED NEUTRON DETECTORS 
Measuring equipment for a nuclear reactor (Patent), 3:3573 
NEUTRON DETECTORS/COAXIAL CABLES 
Cable for the transmission of electrical signals from a neutron 
detector in a nuclear reactor (Patent), 3:3579 
NEUTRON DETECTORS/PERFORMANCE TESTING 
Results from the testing of high temperature neutrons detectors in 
a liquid metal fast breeder reactor at temperatures up to 
1000$degree$f(538$degree$c), 3:3459 
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NEUTRON DETECTORS/TEMPERATURE EFFECTS 
Results from the testing of high temperature neutrons detectors in 
a liquid metal fast breeder reactor at temperatures up to 
1000$degree$f(538$degree$c), 3:3459 
NEUTRON DIFFUSION EQUATION/FINITE DIFFERENCE 
METHOD 
Coarse-mesh method for multidimensional, mixed-lattice diffusion 
calculations, 3:3542 
NEUTRON DIFFUSION EQUATION/FINITE ELEMENT 
METHOD 
Application of internal nodes on using finite elements in reactor 
hysics, 3:3531 (IKE-4-70) 
NEUTRON DIFFUSION EQUATION/NUMERICAL 
SOLUTION 
Current state of most frequently used methods for solution of a 
system of multigroup diffusion equations. I, 3:5599 
NEUTRON DOSIMETRY 
See also ALBEDO-NEUTRON DOSEMETERS 
Chemical Engineering Division fast-neutron dosimetry annual 
report, July 1975-June 1976, 3:5728 (ANL-76-104) 
NEUTRON DOSIMETRY/ALBEDO-NEUTRON DOSEMETERS 
LLL development of a combined etch track: albedo dosimeter, 
3:5028 (UCRL-79658) 
NEUTRON DOSIMETRY/EXOELECTRON DOSEMETERS 
Current situation for exoelectron dosimeters of BeO ceramic in 
neutron dosimetry, 3:5027 (CONF-770726-1) 
NEUTRON DOSIMETRY/MEETINGS 
Radiation physics, 3:5565 (NBS-SPEC.PUBL.-461) 
NEUTRON DOSIMETRY/THERMOLUMINESCENT 
DOSEMETERS 
Neutron dosimetry by thermoluminescence dosimeter, 3:5030 
NEUTRON FLUX/FLUX SYNTHESIS 
Neutron diffusion in finite blocks of beryllium, 3:3541 
NEUTRON FLUX/SPATIAL DISTRIBUTION 
Neutron diffusion in finite blocks of beryllium, 3:3541 
NEUTRON MOISTURE METERS 
See MOISTURE GAGES 
NEUTRON MONITORS/DESIGN 
Apparatus for measuring neutron flux distribution within a reactor 
core (Patent), 3:3601 
NEUTRON REACTIONS/CAPTURE 
Measurement and analysis of a few 14 MeV neutron capture cross 
sections, 3:5593 
Nuclear levels and spectroscopy of '*!Os, 3:5547 
Some properties of the width fluctuation factor, 3:5541 
Valence neutron capture in **Fe, 3:5538 
NEUTRON REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
First observation of (s + d)-wave mixing in low-energy elastic 
neutron scattering, 3:5549 
NEUTRON REACTIONS/CROSS SECTIONS 
Neutron cross section programs in the energy region from 1 to 24 
MeV at the LASL Van de Graaff Facilities, 3:5530 (LA-UR- 
1028) 
Nuclear theory based cross sections of 7°?Th, 7°°Th, and 7°°U and 
their applications in reactor technology, 3:5594 
NEUTRON REACTIONS/ELASTIC SCATTERING 
Study of structure of light nuclei with neutrons. Progress report, 
September 1, 1976-August 31, 1977 (Summaries of research 
activities at Ohio University), 3:5532 (COO-2490-7) 
NEUTRON REACTIONS/FAST FISSION 
Evaluated delayed neutron spectra and their importance in reactor 
calculations, 3:5557 
Experimental study of the prompt fission neutron spectrum 
induced by 0.5-MeV neutrons incident on uranium-235, 3:5558 
Measurement of the neutron-induced fission cross-section of 
243 Am relative to 7°°U from 0.1 MeV to 30 MeV, 3:5555 
(UCID-17504) 
NEUTRON REACTIONS/FISSION 
Application of least-squares method to decay heat evaluation, 
3:5551 (HEDL-SA-1248) 
NEUTRON REACTIONS/INCLUSIVE INTERACTIONS 
Inclusive charged-particle production in neutron-nucleus 
collisions (Cross sections, rapidity dependence), 3:5561 (COO- 
2289-171) 
NEUTRON REACTIONS/INELASTIC SCATTERING 
Some properties of the width fluctuation factor, 3:5541 
Study of structure of light nuclei with neutrons. Progress report, 
September 1, 1976-August 31, 1977 (Summaries of research 
activities at Ohio University), 3:5532 (COO-2490-7) 
NEUTRON REACTIONS/SCATTERING 
Random sampling technique for choosing scattering angles from 
arbitrary angular distributions in dosimetric and shielding 
computations, 3:5596 
Some properties of the width fluctuation factor, 3:5541 
NEUTRON REACTIONS/THERMAL FISSION 
Evaluated delayed neutron spectra and their importance in reactor 
calculations, 3:5557 
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NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
NEUTRON SOURCES/DESIGN 

Lower-energy neutron sources for increasing the sensitivity of 
nuclear gages for measuring the water content of bulk materials 
(Patent), 3:5040 

Neutron generator (Patent), 3:2712 

Pulsed spallation source for neutron scattering research, 3:4804 

NEUTRON SOURCES/PERFORMANCE 
*5Sc(p,n) reactions as a source of monoenergetic 10-50 keV 
neutrons, 3:2711 
NEUTRON SOURCES/USES 
Applications of pulsed neutrons from a spallation source, 3:4802 
NEUTRON SPECTRA/SLOWING-DOWN 
Neutron spectrum in a heavy gas, 3:3540 
NEUTRON SPECTROMETERS/CALIBRATION 

Experimental study of the prompt fission neutron spectrum 

induced by 0.5-MeV neutrons incident on uranium-235, 3:5558 
NEUTRON SPECTROMETERS/EFFICTENCY 

Experimental study of the prompt fission neutron spectrum 

induced by 0.5-MeV neutrons incident on uranium-235, 3:5558 
NEUTRON SPECTROMETERS/ENERGY RESOLUTION 

Experimental study of the prompt fission neutron spectrum 

induced by 0.5-MeV — incident on uranium-235, 3:5558 
NEUTRON SPUTTERIN 
Recent neutron nora natinl results and the status of neutron 
sputtering, 3:4433 
NEUTRON SPUTTERING/MATHEMATICAL MODELS 
Models for chunk sputtering, 3:5735 
NEUTRON STARS/SCHWARZSCHILD METRIC 

Study of spontaneously broken conformal symmetry in curved 

space-times, 3:5516 (COO-3285-33) 
NEUTRON TRANSPORT 

Approximate material temperature and boundary motion 
corrections for local energy deposition due to elastic scattering, 
3:5567 (UCID-17533) 

Computational benchmark problems: a review of recent work 
within the American Nuclear Society Mathematics and 
Computation Division, 3:3293 

New areas for benchmark computation, 3:3536 

NEUTRON TRANSPORT/COMPUTER CODES 

PRETART/TARTYV user's manual (Preprocessors for checking 

geometry before TARTNP runs), 3:5566 (UCID-17518) 
NEUTRON TRANSPORT THEORY 
See also MULTIGROUP THEORY 
Relaxation lengths and non-negative solutions in neutron 
transport, 3:5591 
NEUTRON TRANSPORT THEORY/ACCURACY 
Neutron transport studies in fast reactor shields, 3:3414 
NEUTRON TRANSPORT THEORY/MULTIGROUP THEORY 
Low-order approximation for highly anisotropic multigroup 
transport cross sections, 3:3539 
NEUTRON TRANSPORT THEOR Y/SPHERICAL 
CONFIGURATION 
Neutron transport problems in spherical geometry, 3:5595 
NEUTRON-GAMMA LOGGING/EQUIPMENT 

Behind casing water flow detection using continuous oxygen 
activation (Patent), 3:5068 

Well fluid production profiling using an oxygen activation flow 
meter (Patent), 3:5067 

NEUTRON-NEUTRON LOGGING/DATA ANALYSIS 
Experimental determination of marginal effects in neutron neutron 
logging, 3:5381 
NEUTRON-NEUTRON LOGGING/EQUIPMENT 
Neutron logging of formation porosity (Patent), 3:5062 
NEUTRON-NEUTRON LOGGING/PERFORMANCE 
Borehole model calculations for direct uranium measurement with 
neutrons. Final report, 3:2532 (GJBX-44(77)) 
NEUTRONS 
See also FAST NEUTRONS 
FISSION NEUTRONS 
PHOTONEUTRONS 
NEUTRONS/ENERGY LOSSES 

Approximate material temperature and boundary motion 
corrections for local energy deposition due to elastic scattering, 
3:5567 (UCID-17533) 

NEUTRONS/THERMALIZATION 
Neutron thermalization in hydrogenous moderators, 3:5598 
NEVADA/ELECTRICAL SURVEYS 

Telluric and D.C. resistivity techniques applied to the geophysical 
investigation of basin and range geothermal systems. Part III. 
The analysis of data from Grass Valley, Nevada, 3:3100 (LBL- 
6325(Pt.3)) 

NEVADA/GEOTHERMAL EXPLORATION 

Telluric and D.C. resistivity techniques applied to the geophysical 
investigation of basin and range geothermal systems. Part III. 
The analysis of data from Grass Valley, Nevada, 3:3100 (LBL- 
6325(Pt.3)) 


NICKEL/PHYSICAL RADIATION EFFECTS 


NEVADA/INSOLATION 
Total, direct, diffuse, and turbidity measurements in Nevada, 
3:2838 
NEVADA/MINES 
Active mines and oil fields in Nevada, 1976, 3:2311 
NEVADA/OIL FIELDS 
Active mines and oil fields in Nevada, 1976, 3:2311 
NEVADA TEST SITE/RADIATION MONITORING 
Atmospheric tritium sampling at the NTS, 3:2671 (CONF-770926- 
1) 


Radiation monitoring by minicomputer, 3:5017 (LA-UR-77-1907) 
NEVADA TEST SITE/RADIOACTIVITY 
Radioactivity in the underground environment of the Cambric 
nuclear explosion at the Nevada Test Site (®Sr, Tritium), 
3:5178 (LA-6877-MS) 
NEW MEXICO/GROUND WATER 
Geochemistry of Delaware Basin groundwaters, 3:5384 (SAND- 
77-0420C 
NEW MEXICO/METEOROLOGY 
Meteorological data quarterly report WIPP site: Eddy County, 
New Mexico, Summer Quarter, May-June 1976 (Radioactive 
waste isolation pilot plant site), 3:5095 (SAND-77-1146) 
NEW MEXICO/PUBLIC UTILITIES 
Cost-of-service indexing: right in some cases, wrong in others, 
3958 


NEW MEXICO/RADIOACTIVE WASTE DISPOSAL 
Radioactive-waste isolation pilot plant, 3:2662 (SAND-77- 
0701(Vol.3)(No.1)) 
NEW YORK/SOLAR ENERGY 
Solar energy applications and related legislation, 3:2845 (PB- 
267901) 


NEW ZEALAND/MUNICIPAL WASTES 
Decision making in the utilization of the organic fraction of 
municipal wastes, 3:5175 
NICHROME/OXIDATION 
Volatilization of oxides during oxidation of some superalloys at 
1200 C, 3:4412 (N-77-23238) 
NICKEL/AVAILABILITY 
Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 4: 
materials supply and management panel report, 3:4319 (ERDA- 
76-28V 1(App.4)) 
NICKEL/CATALYTIC EFFECTS 
Chemical reactions on solid surfaces using molecular beam 
techniques. Final report 1 Jan 72-31 Mar 77, 3:4548 (AD-A- 
040579) 


Status of the BI-GAS program. Part II. Evaluation of fluidized 
bed methanation catalysts (16 refs), 3:2054 (CONF-761064-) 
NICKEL/CHARGED-PARTICLE TRANSPORT 
Studies of electron interactions with communications materials. 
Final report July 1970-September 1976, 3:5564 (AD-A-040937) 
NICKEL/CRYSTAL STRUCTURE 
Investigation of metal hydrides using multiple wavelength neutron 
powder diffraction and the crystal structure determinations of 
the 2,4-dinitrophenylhydrazone derivative of 5- 
bromomethylidenecyclononanone and the 1-hydroxy-6-acetoxy- 
10a-bromo-bicyclo[4.3.1]deca-3-ene, 3:4579 (IS-T-748) 
NICKEL/DIFFUSION 
Diffusion and electrotransport of metallic solutes in thorium metal, 
3:4375 (IS-M-103) 
NICKEL/DISLOCATIONS 
Observation of multiple-layer loops in nickel base alloys under ion 
bombardment, 3:4447 
NICKEL/EMISSION SPECTROSCOPY 
Inorganic constituents in Finnish fuel peat ash, 3:2138 
NICKEL/ION COLLISIONS 
Multiple scattering of 12 to 40 MeV heavy ions through small 
angles, 3:5452 
NICKEL/ION EXCHANGE 
Separation of cobalt from nickel in ammonia-ammonium carbonate 
solutions using pressurized ion exchange, 3:4545 
NICKEL/ION EXCHANGE CHROMATOGRAPHY 
Contributions to the analysis of nuclear raw material. 7. 
Spectrophotometric determination of nickel in UsOg and yellow 
cake samples, 3:4534 
NICKEL/ION IMPLANTATION 
Depth distribution of self-ion damage in nickel, 3:4429 
Stress distribution in helium-ion implantations, 3:4432 
NICKEL/OXIDATION 
Electrochemical-Ellipsometric studies of oxide films formed on 
nickel during oxygen evolution, 3:4409 (BNL-23207) 
NICKEL/PHYSICAL RADIATION EFFECTS 
Cooperative radiation effects simulation program. Semiannual 
progress report, 1 April-August 1976, 3:4420 (AD-A-039192) 
Depth distribution of self-ion damage in nickel, 3:4429 
Observation of multiple-layer loops in nickel base alloys under ion 
bombardment, 3:4447 
Plasma/wall interaction and radiation damage. Progress report, 
3:5732 (TID-27743) 





NICKEL/SPECTROPHOTOMETRY 


NICKEL/SPECTROPHOTOMETRY 
Contributions to the analysis of nuclear raw material. 7. 
Spectrophotometric determination of nickel in UsOxs and yellow 
cake samples, 3:4534 
NICKEL/X-RAY FLUORESCENCE ANALYSIS 
Inorganic constituents in Finnish fuel peat ash, 3:2138 
NI 58/ENERGY LEVELS 
Electroexcitation of the T = 1 nucleus Niss and the T = 2 nucleus 
Nieo up to 50 mev excitation energy , 3:5536 (AD-A-040200) 
NICKEL 58/PHYSICAL RADIATION EFFECTS 
Chemical Engineering Division fast-neutron dosimetry annual 
oy July 1975-June 1976, 3:5728 (ANL-76-104) 
NICKEL 58 TARGET/ELECTRON REACTIONS 
Electroexcitation of the T = 1 nucleus Niss and the T = 2 nucleus 
Nigo up to 50 mev excitation energy (102 MeV cross sections), 
3: $536 (AD-A-040200) 
NICKEL 60/ENERGY LEVELS 
Electroexcitation of the T = 1 nucleus Niss and the T = 2 nucleus 
Nigo up to 50 mev excitation energy , 3:5536 (AD-A-040200) 
NICKEL 60 TARGET/ELECTRON REACTIONS 
ee of the T = 1 nucleus Niss and the T = 2 nucleus 
to 50 mev oo energy (102 MeV cross sections), 
3: aaa3e, (AD-A-040200 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
NICKEL ALLOYS/CATALYTIC EFFECTS 
Catalysts-membranes, 3:2371 
EDS coal liquefaction process development: phase IIIA. Monthly 
technical progress report, January-July 1976, 3:2098 (FE-2353- 
1 


NICKEL ALLOYS/FABRICATION 
Development of ‘cemented alloy carbides’ for hard rock boring. 
Final report 1 Oct 1974-31 Dec 1976 ((Ti, V)C + (062 Ni + 
0.38 Mo)), 3:4448 (PB-266665) 
NICKEL ALLOYS/MICROSTRUCTURE 
Processing eutectics in space. Final report, Jun 1973-Jan 1977 (Ni- 
Mo-Al), 3:4334 (N-77-23134) 
NICKEL ALLOYS/OXIDATION 
Structure and composition of thick tarnish films on alpha-phase 
copper alloys, 3:4408 
NICKEL ALLOYS/PHASE STUDIES 
Diffusion analysis for two-phase metal-matrix composite, 3:4333 
(N-77-14207) 
NICKEL ALLOYS/PHYSICAL RADIATION EFFECTS 
Experiments in high voltage electron microscopy. Progress report, 
October 31, 1976-August 1977, 3:4421 (COO-2119-19) 
NICKEL ALLOYS/SORPTIVE PROPERTIES 
Absorption and desorption rates of He and D2 for LaNis, LaCos, 
LaNieCos, and FeTi. Interim report, 3:3933 (AD-A-039518) 
Substitutions in LaNis compound: comparative study of related 
hydrides in electrolytic and solid gas reactions, 3:2748 
NICKEL ALLOYS/SPECIFIC HEAT 
Low temperature heat capacities of DyCoNi, 3:4401 
NICKEL BASE ALLOYS 
See also INCONEL ALLOYS 
NICHROME 
RENE 41 
NICKEL BASE ALLOYS/DISLOCATIONS 
Observation of multiple-layer loops in nickel base alloys under ion 
bombardment, 3:4447 
NICKEL BASE ALLOYS/ELECTRON DIFFRACTION 
Discussion of an electron diffraction study of short-range order in 
quenched NisMo alloy, 3:4381 
NICKEL BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Cooperative radiation effects simulation program. Semiannual 
progress report, | April-August 1976 (NisAl), 3:4420 (AD-A- 
039192) 
Observation of multiple-layer loops in nickel base alloys under ion 
bombardment, 3:4447 
NICKEL BASE ALLOYS/TENSILE PROPERTIES 
Transverse tensile and stress rupture properties of gamma/gamma 
prime-delta directionally solidified eutectic (Ni-20Nb-6Cr-2.5A), 
3:4352 (N-76-33314) 
NICKEL BORIDES/MAGNETIC PROPERTIES 
Magnetic excitations in an amorphous ferromagnet 
((Fess Niss 1s PisBeAls), 3:4374 (BNL-23003) 
NICKEL FLUORIDES/PHASE TRANSFORMATIONS 
Pressure induced strain transition in NiF2, 3:4485 (CONF-770706- 


27) 
NICKEL HYDRIDES/FORMATION HEAT 
— systems for solar energy storage and conversion, 
NICKEL HYDRIDES/THERMOCHEMICAL HEAT STORAGE 
— hydride systems for solar energy storage and conversion, 
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NICKEL IONS/RANGE 
Depth distribution of self-ion damage in nickel, 3:4429 
NI IL ORES/CHEMICAL SHI 
Investigation into pentlaudite by nuclear gamma resonance 
method, 3:5385 
NICKEL yor wap pnb PROPERTIES 
Surface analysis of pyrotechnic material, 3:3935 (GEPP-324) 
NICKEL PHOSPHIDES/MAGNETIC PROPERTIES 
Magnetic excitations in an amorphous ferromagnet 
((Fees Niss)7s Pic BeAls), 3:4374 (BNL-23003) 
NICKEL STEELS 
(Steels containing only nickel as alloying element.) 
NICKEL STEELS/CORROSION RESISTANCE 
Oxidation and corrosion behavior of modified-composition, low- 
chromium 304 stainless steel alloys (870 C), 3:4413 (N-77-23241) 
NICKEL STEELS/FRACTURE PROPERTIES 
Cryo Lo fracture toughness of 9Ni steel enhanced through grain 
nement, 3:4342 
Tou hness of lath plate martensites, 3:4367 
NICKEL STEELS/MICROSTRUCTURE 
Cryo — fracture toughness of 9Ni steel enhanced through grain 
nement, 3:4342 
NICKEL STEELS/OXIDATION 

Electron microscopy study of the passivating layer on iron-nickel 

martensite, 3:4418 
NICKEL SULFIDES/DECOMPOSITION 

ee pressure and phase ye a of the higher sulfides 

of co! and nickel, 3:4574 (INEL-TR-16) 
NICKEL-CADMIUM BATTERIES/BIBLIOGRAPHIES 

Nickel cadmium batteries (a bibliography with abstracts). Report 

for 1970-Jul 77, 3:3913 (NTIS/PS-77/0555) 
NICKEL-CADMIUM BATTERIES/ELECTROLYTES 

Nickel/cadmium aircraft batteries: rapid electrolyte exchange 

technique. Technical note, 3:3932 (AD-A-039335) 
NICKEL-CADMIUM BATTERIES/FAILURES 

Nickel/cadmium aircraft batteries: battery alarm unit. Technical 
note, 3:3928 (AD-A-039521) 

NICKEL-CADMIUM BATTERIES/MONITORING 

Nickel/cadmium aircraft batteries: battery alarm unit. Technical 
note, 3:3928 (AD-A-039521) 

NICKEL-CHROMIUM STEELS 

(Steels containing Ni and Cr; the Cr content is usually 0.5 to 2.0%, 
the Ni content is higher.) 

NICKEL-CHROMIUM STEELS/MECHANICAL PROPERTIES 

EG and G Idaho, Inc., 3:4359 (ORNL-5287) 

Oak Ridge National Laboratory (Summary of research activities 
on mechanical properties of LMFBR materials), 3:4354 (ORNL- 
5287 

NICKEL-HYDROGEN BATTERIES/ANODES 
_ tion and desorption rates of Hz and Dz for LaNis, LaCos, 
ioCos, and FeTi. Interim report, 3:3933 (AD-A-039518) 
NICOTINE/CHEMILUMINESCENCE 

Chemical production of excited states in biology: mechanism, 
regulation and function. Renewal proposal and tri-annual 
summary report, July 1, 1974-June 30, 1977, 3:5229 (COO-3277- 
47 


NICOTINE/MEASURING METHODS 
Chemical production of excited states in biology: mechanism, 
regulation and function. Renewal proposal and tri-annual 
summary report, July 1, 1974-June 30, 1977, 3:5229 (COO-3277- 
47 


NIGERIA/ENERGY SOURCE DEVELOPMENT 
Hydro power plans back up Nigeria's oil developments, 3:4056 
NIGERIA/HYDROELECTRIC POWER 
Hydro power plans back up Nigeria’s oil developments, 3:4056 
NIOBIUM/AVAILABILITY 
Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 4: 
materials supply and management panel report, 3:4319 (ERDA- 
76-28V 1(App.4)) 
NIOBIUM/BLISTERS 
Correlation between blister skin thickness, the maximum in the 
damage-energy distribution, and projected ranges of helium ions 
in Nb for the energy range 10-1500 keV, 3:4441 
Dose rate and temperature effects on blistering phenomena in 
helium bombarded niobium, 3:4440 
NIOBIUM/DIFFUSION 
Diffusion and electrotransport of metallic solutes in thorium metal, 
3:4375 (IS-M-103) 
Niobium diffusion in pyrolytic graphite, 3:4385 
NIOBIUM/FLOW STRESS 
Magnetic field dependence of the flow stress in niobium, 3:4379 
NIOBIUM/HYDRIDATION 
Investigation of the precipitation morphology in the a+a’ two- 
phase region of the niobium-hydrogen system by y-ray 
diffraction, 3:4339 
NIOBIUM/ION COLLISIONS 
Reflection of hydrogen from stainless steel and Nb (1.0 to 15 keV 
D* and H*), 3:5453 
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NIOBIUM/ION IMPLANTATION 
—_ profiling of implanted *He in solids by nuclear reaction and 
utherford backscattering, 3:4446 
Measurement of the depth = of light impurities in first- 
wall materials: He in Nb, 3:444 
Radiation blistering of Nb Sol ey with helium ions 
of different energies (3-500 keV), 3:4431 
Stress distribution in helium-ion implantations, 3:4432 
NIOBIUM/MECHANICAL PROPERTIES 
Surface oxide softening of niobium single crystals, 3:4364 
NIOBIUM/NEUTRON REACTIONS 
Nuclear design sensitivity analysis for a fusion reactor, 3:5681 
NIOBIUM/NEUTRON SPUTTERING 
— neutron induced radioactive emissions from surfaces, 
4444 


Neutron sputtering yields from Nb, Au and Co, 3:4434 
Recent neutron sputtering results and the status of neutron 
sputtering, 3:4433 
NIOBIUM/PHASE STUDIES 
Investigation of the precipitation morphology in the a+a’ two- 
phase region of the niobium-hydrogen system by y-ray 
diffraction, 3:4339 
NIOBIUM/PHYSICAL RADIATION EFFECTS 
—- of 15 MeV and fission neutron damage in niobium, 


Correlation between blister skin thickness, the maximum in the 
damage-energy distribution, and projected ranges of helium ions 
in Nb for the energy range 10-1500 keV, 3:4441 

Dose rate and temperature effects on blistering phenomena in 
helium bombarded niobium, 3:4440 

Measurement of the depth distribution of light impurities in first- 
wall materials: He in Nb, 3:4442 

Neutron damage calculations in Cu, Nb and Au to 32 MeV: 
application to sputtering and deuteron-breakup neutron sources, 
3:4439 


Radiation blistering of Nb implanted sequentially with helium ions 
of different energies (3-500 keV), 3:4431 
Spatial variation of the damage energy and gas production in the 
experimental volume of a Li(D,n) neutron radiation damage 
facility, 3:4425 
NIOBIUM 93/PHYSICAL RADIATION EFFECTS 
Chemical Engineering Division fast-neutron dosimetry annual 
report, July 1975-June 1976, 3:5728 (ANL-76-104) 
NIOBIUM 95/INTESTINAL ABSORPTION 
Animal metabolism (Tritium oxides, mercury, cadmium, '**Ce, 
%5Nb, iodine), 3:5257 (ORO-754) 
NIOBIUM ALLOYS 
See also INCONEL 718 
NIOBIUM ALLOYS/DECONTAMINATION 
Purification of zirconium hydrides surface from uranium oxides in 
aqueous solutions, 3:4611 
NIOBIUM ALLOYS/FABRICATION 
Development of high field superconductors. Final report, 
September 1974, 3:4327 (N-77-14893) 
NIOBIUM ALLOYS/TENSILE PROPERTIES 
Transverse tensile and stress rupture properties of gamma/gamma 
a directionally solidified eutectic (Ni-20Nb-6Cr-2.5A), 
:4352 (N-76-33314) 
NIOBIUM ALLOYS/TRANSITION TEMPERATURE 
Effect of composition on T/sub c/ in some high T/sub c/ A-15 
structure superconductors, 3:4380 
NIOBIUM HYDRIDES/CRYSTAL STRUCTURE 
Investigation of metal hydrides using multiple wavelength neutron 
powder diffraction and the crystal structure determinations of 
the 2,4-dinitrophenylhydrazone derivative of 5- 
bromomethylidenecyclononanone and the 1-hydroxy-6-acetoxy- 
10a-bromo-bicyclo[4.3.1}deca-3-ene, 3:4579 (IS-T-748) 
NIOBIUM OXIDES/PHOTOELECTRIC EFFECT 
Optical and electrical experiments at some transition-metal oxide 
foil-electrolyte interfaces, 3:4462 (COO-438 1-1) 
NIOBIUM SULFIDES/PHASE TRANSFORMATIONS 
Study of phase transitions and the resulting domain structures by 
means of electron microscopy and electron diffraction, 3:4488 
NIPPOSTRONGYLUS/INFECTIVITY 
Nippostrongylus brasiliensis: phospholipase in nonsensitized and 
sensitized rats after challenge, 3:5247 
NITRATES/CHEMICAL REACTION YIELD 
Survey of sulfate, nitrate, and acid aerosol emissions and their 
control. Final task report, 3:2160 (PB-267558) 
NITRATES/UPTAKE 
Nitrite uptake patterns in wheat seedlings as influenced by nitrate 
and ammonium, 3:5261 
NITRIC ACID/PRODUCTION 
Cleaner nitric acid tail gases, 3:4792 (CONF-7604124-P1) 
—" to nitric acid without pollution, 3:4795 (CONF-7604124- 
NITRIC ACID/SOLVENT PROPERTIES 
Purification of zirconium hydrides surface from uranium oxides in 
aqueous solutions, 3:4611 


NITROGEN OXIDES/CHEMICAL REACTION YIELD 


NITRIC OXIDE/CHEMICAL REACTION YIELD 
"Prompt NO” measurements at high pressure, 3:2771 
Effects of diluents and mixing on nitric oxide from fuel-nitrogen 
species in diffusion flames, 3:2776 
Mechanism of prompt’ NO formation in hydrocarbon flames, 
3:2775 


Modeling the gas-phase kinetics of fuel-nitrogen reactions. Final 
report (Fuel nitrogen to NO), 3:4617 (EPRI-FP-173) 

Nitrogen oxide kinetics in combustion systems and their 
embodiment in computation schemes, 3:2403 (CONF-7604124- 
P2) 

Pollutant control through staged combustion of pulverized coal. 
——— report, May-December 1976 (17 refs), 3:2283 (FE-1817- 


Spatial distribution of nitric oxide formation rates in a swirling 
turbulent methane-air flame, 3:2768 
Study of nitric oxide formation in fuel-rich hydrocarbon flames: 
role of cyanide species, H, OH, and O, 3:2777 
NITRIC OXIDE/CHEMICAL REACTIONS 
Nitric oxide production in laminar and turbulent diffusion flames. 
Interim report, 3:4614 (AD-A-039362) 
NITRIC OXIDE/PYROLYSIS 
Flow tube reactor study of thermal decomposition rates of nitric 
oxide, 3:4659 
NITRIC OXIDE/REDUCTION 
H. G. W. Didier NO/sub x/ reducing process, 3:2396 (CONF- 
7604 124-P2) 
NITRIDES/CRYSTAL STRUCTURE 
Interstitial phases, 3:4456 
NITRITES/UPTAKE 
Nitrite uptake patterns in wheat seedlings as influenced by nitrate 
and ammonium, 3:5261 
NITRO COMPOUNDS/ELECTRON ATTACHMENT 
Mass spectrometric study of dissociative and nondissociative 
electron attachment to organic molecules (30 disubstituted NO»- 
benzenes; 10 aliphatic chlorocarbons), 3:4580 (TID-27708) 
NITROCELLULOSE/COMBUSTION 
Experimental study of non-steady phenomena associated with the 
combustion of solid gun propellants, 3:4647 
NITROGEN/ATOM-MOLECULE COLLISIONS 
Atomic form factors and incoherent-scattering functions of Cs* 
and Au* (Total inelastic cross sections), 3:5470 (ANL-76- 
88(Pt.1)) 
Fundamental problems in high altitude aerodynamics. Final report 
1 October 1971-30 September 1976, 3:5469 (AD-A-039119) 
NITROGEN/ION-MOLECULE COLLISIONS 
Atomic form factors and incoherent-scattering functions of Cs* 
and Au* (Total inelastic cross sections), 3:5470 (ANL-76- 
88(Pt.1)) 
Scattering of positive ions by molecules, 3:5486 
NITROGEN/NEUTRON REACTIONS 
Random sampling technique for choosing scattering angles from 
arbitrary angular distributions in dosimetric and shielding 
computations, 3:5596 
NITROGEN/PHOTOIONIZATION 
Molecular effects on inner-shell photoabsorption. K-shell 
spectrum of N2 (Discrete and continuum paris, multiple- 
scattering model, resonances), 3:5457 (ANL-76-88(Pt. 1)) 
NITROGEN/QUANTITATIVE CHEMICAL ANALYSIS 
Chemical analysis of steel (a bibliography with abstracts). Report 
for 1964-May 1977, 3:4517 (NTIS/PS-77/0418) 
Determination of percent nitrogen in silicon nitride, 3:4519 (Y- 
2085) 
NITROGEN/REMOVAL 
Fuel contaminants: Volume 2. Removal technology evaluation. 
Final report Jun 1975-Apr 1976, 3:2043 (PB-260475) 
NITROGEN CHLORIDES/DECOMPOSITION 
Reaction Cl + Ns3Cl and reactivity of Ns, NCI] and NCk radicals 
in relation to the explosive decomposition of NsCl, 3:4630 
NITROGEN COMPOUNDS/MEETINGS 
Control of gaseous sulphur and nitrogen compound emission. 
Volume 1, 3:2148 (CONF-7604124-P1) 
Control of gaseous sulphur and nitrogen compound emission. 
Volume 2, 3:2402 (CONF-7604124-P2) 
NITROGEN DIOXIDE/CHEMICAL REACTION YIELD 
Nitrogen oxide kinetics in combustion systems and their 
embodiment in computation schemes, 3:2403 (CONF-7604124- 
rz 


NITROGEN IONS/ION-MOLECULE COLLISIONS 
Scattering of positive ions by molecules, 3:5486 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 
NITROGEN OXIDES/AIR POLLUTION CONTROL 
Incineration of nitrogen compounds, 3:4260 
NITROGEN OXIDES/CHEMICAL REACTION YIELD 
Emission of nitrogen dioxide from gas-fired systems, 3:5137 





NITROGEN OXIDES/OXIDATION 


sa pp recirculating flow combustion for control of 
oxides of nitrogen, 3:2769 
NO/sub x/ from fuel nitrogen in two-stage combustion, 3:2288 
NO/sub x/ formation in premixed turbulent flames, 3:2772 
NO/sub x/ formation from nitrogen in fuel and air during 
turbulent diffusion combustion, 3:2773 
NITROGEN OXIDES/OXIDATION 
Control of NO/sub x/ in the dischar ree from a temperature 
incinerating system, 3:2474 (CONF-7604124- 
New way to nitric acid without pollution, 3:4795 ICONF.7604124- 
P2) 
Process for reduction of NO/sub x/ content in flue gas, 3:2473 
(CONF-7604124-P2) 
NITROGEN OXIDES/PHOTOCHEMICAL REACTIONS 
Chemical consequences of air quality standards and of control 
implementation programs. Roles of hydrocarbons, oxides of 
nitrogen and aged smog in the production of photochemical 
pay Final report 1 August 1973-30 June 1974, 3:5130 (PB- 
2 6) 
NITROGEN OXIDES/REDUCTION 
Cleaner nitric acid tail gases, 3:4792 (CONF-7604124-P1) 
Nitric oxide reduction by methane over a platinum catalyst, 3:4305 
NITROGEN OXIDES/REMOVAL 
Applications of the CDL/VITOK nitrogen oxides abatement 
process, 3:4793 (CONF-7604124-P1) 
Bischoff lime process for SO2 removal, 3:2150 (CONF-7604124- 
P1) 


New way to nitric acid without pollution, 3:4795 (CONF-7604124- 
P2) 
Power generation wherein sulfur and nitrogen oxides are removed 
(Patent), 3:3208 
Standards support and environmental impact statement. Volume I: 
proposed standards of performance for lignite-fired steam 
generators, 3:3206 (PB-267610) 
Zeolon-SO:2 removal process, 3:4794 (CONF-7604124-P2) 
NITROSO COMPOUNDS/ENVIRONMENTAL TRANSPORT 
Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB-267121) 
NITROSO COMPOUNDS/LIQUID COLUMN 
CHROMATOGRAPHY 
Quality engineering and control semiannual progress report 
November and December 1976 and January-April 1977, 3:4515 
(RFP-2644) 
NITROUS OXIDE/CHEMICAL REACTION YIELD 
Nitrogen oxide kinetics in combustion systems and their 
embodiment in computation schemes, 3:2403 (CONF-7604124- 
P2) 
NOBLE GASES 
See RARE GASES 
NOISE POLLUTION 
Economics of energy for transportation (Book chapter; in 
German), 3:4173 
NOISE POLLUTION/REMOTE SENSING 
Remote sensing applied to environmental pollution detection and 
management (a bibliography with abstracts). Report for 1964- 
July 1977, 3:5110 (NTIS/PS-77/0674) 
NORTH DAKOTA/ENERGY SOURCES 
Energy and environmental resources, 3:3971 (EPA-600/2-76-212) 
NORTH DAKOTA/GEOCHEMISTRY 
Preliminary geologic investigation of uranium favorability in the 
Red River Valley of North Dakota and Minnesota, 3:2520 
(GJBX-57(77)) 
NORTH PLATTE RIVER BASIN/ENERGY SOURCE 
DEVELOPMENT 
The North Platte River Basin economic simulation model. A 
technical report. Completion report, 3:3951 (PB-263828) 
NORTH SEA/NATURAL GAS 
Energy economy of Western Europe and North Sea oil and 
natural gas, 3:4010 (AED-Conf-75-771-001) 
NORTH SEA/NATURAL GAS FIELDS 
Gathering North Sea gas-pipeline or .., 3:2468 
NORTH SEA/OFFSHORE NUCLEAR POWER PLANTS 
Nuclear power plants in the North Sea. Study by the 
Fachhochschule Luebeck, 3:3265 
NORTH SEA/PETROLEUM 
Energy economy of Western Europe and North Sea oil and 
natural gas, 3:4010 (AED-Conf-75-771-001) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NOZZLES 
See also JET DRILLS 
NOZZLES/CRACKS 
EURCRACK: a finite element mesh generation program for 
cracked pressure vessel nozzles, 3:3558 (EUR-5446) 
NJRESONANCES 
See also DELTA-1236 RESONANCES 
NUCLEAR DATA COLLECTIONS 
KEDAK Program Compendium. Part III. KEDAK data 
retrieval, 3:3404 (EURFNR-1442) 
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Review of neutron data: 10 to 40 MeV, 3:5590 (UCRL-79453) 
NUCLEAR ELECTRIC MOMENTS/RESEARCH PROGRAMS 
Nuclear moments and nuclear structure. Annual progress report, 
May 1, 1976-July 31, 1977 (The Johns Hopkins Univ., May 1, 
1976-July 31, 1977), 3:5528 (COO-3274-21 
NUCLEAR ENERGY 
Worldwide outlook for primary energy sources. The case of 
Mexico: coal, nuclear power, geothermal, 3:4030 (ERDA-tr- 
90 


290) 
NUCLEAR ENERGY/MEETINGS 
Tenth session of the Interamerican Nuclear Energy Commission. 
Final report, 3:5738 (ERDA-tr-309) 
NUCLEAR ENERGY/SAFEGUARDS 
Federal Government policy on nuclear safeguards: statement by 
the Prime Minister, 24 May 1977 (Australia), 3:3987 
NUCLEAR ENERGY/WASTE HEAT UTILIZATION 
Utilization of waste heat stands or falls with nuclear energy, 


3:3522 
NUCLEAR ENGINEERING/MEETINGS 

16th nuclear engineering education conference on international 
nuclear engineering: development and planning, 3:3986 (ANL- 
77-XX-62 

NUCLEAR EXPLOSION DETECTION/SEISMIC DETECTION 

Plate tectonics and the discrimination of underground explosions 
from earthquakes. Final report 1 October 1975-31 March 1977, 
3:5094 (AD-A-041904) 

Seismic data analysis center. Final techical report, 3:5093 (AD-A- 
040301) 

NUCLEAR EXPLOSIONS 

Maximizing protection in new EOCS from nuclear blast and 
related effects: guidance provided by lecture and consultation. 
Technical report, 3:5769 (AD-A-039499) 

Predictions of effects produced by the DICE THROW detonation 
on experimental microwave links. Topical report 1 January-30 
September 1976, 3:5072 (AD-A-040907 

NUCLEAR EXPLOSIONS/ATMOSPHERIC EXPLOSIONS 

Elf noise statistics and processing under disturbed conditions. 

Final report, 3:5440 (AD-A-042116) 
NUCLEAR EXPLOSIONS/CONTAINMENT 

Containment analysis for the simultaneous detonation of two 
nuclear explosives, 3:5085 (UCRL-52268) 

NUCLEAR EXPLOSIONS/ELECTROMAGNETIC PULSES 

Modeling techniques of electrical surge arrestors for EMP 
simulations, 3:5088 

NUCLEAR EXPLOSIONS/FISSION YIELD 

Effects of parameter errors on yield determinations from shock 
range-time data. Part I. The universal equation, 3:5086 (UCRL- 
52291(Pt.1)) 

Solving the strong-shock algorithm for explosive yield and spatial 
origin (Linear least squares solution), 3:5084 (LA-6786) 

NUCLEAR EXPLOSIONS/GROUND MOTION 

Bibliography on the response of earth media and buried structures 
to ground loading. Final report, 3:5081 (AD-A-040180) 

Effects of porosity, strength and water content on attenuation of 
stresses generated by subsurface explosions in soils, 3:5087 
(UCRL-79113) 

NUCLEAR EXPLOSIONS/RADIOACTIVE CLOUDS 

Wilson cloud formation by low-altitude nuclear explosions, 3:5082 
(AD-A-041041) 

NUCLEAR EXPLOSIONS/USES 

Approaches to extracting potentially recoverable hydrocarbons, 
3:5089 

Peaceful uses of underground nuclear explosions, 3:5090 

NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR FACILITIES/COST 

Experiences in the evolution of an automated cost estimating 
system, 3:4660 (K/CSD/INF-76/18) 

NUCLEAR FACILITIES/ENVIRONMENTAL IMPACTS 

Recent developments in nuclear radiological environmental 
protection. Report about the 12th IRS expert discussions at 
Cologne, 3:3636 

NUCLEAR FACILITIES/FISSION PRODUCT RELEASE 

Investigation of the long-term radiological environmental impact 
caused by an accumulation of nuclear facilities, 3:3645 (KFK- 
2375) 

NUCLEAR FACILITIES/LICENSING 

9th ordinance on the implementation of the Federal Act for 
Protection against Nuisances (fundamentals of the licensing 
procedure) - 9. BImSchV, 3:2700 

NUCLEAR FACILITIES/PERSONNEL 

Uniform approach for on-site training and qualification of health 

physics technicians, 3:3841 
NUCLEAR FACILITIES/RADIATION PROTECTION 

Uniform approach for on-site training and qualification of health 

physics technicians, 3:3841 
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NUCLEAR FACILITIES/RADIOACTIVE EFFLUENTS 

Dose factors to calculate the radiation exposure due to radioactive 
waste air from nuclear facilities, 3:3644 (Juel-1381) 

General fundamentals of calculation for determining the radiation 
exposure due to radioactive discharge into surface waters. I. 
Flowing waters, 3:3651 

NUCLEAR FACILITIES/REGULATIONS 
ae law. Collection of texts (German Federal Republic), 
3479 
NUCLEAR FACILITIES/SABOTAGE 

SPTH3: subroutine for finding shortest sabotage paths, 3:2690 
(SAND-77-1060) 

Survey of threat studies related to the nuclear power industry, 
3:2691 (SAND-77-8254) 

NUCLEAR FACILITIES/SAFEGUARDS 

Federal Government policy on nuclear safeguards: statement by 
the Prime Minister, 24 May 1977 (Australia), 3:3987 

Use of ISEM in studying the impact of guard tactics on facility 
safeguards system effectiveness (Insider Safeguards 
Effectiveness Model), 3:2689 (SAND-77-0410C) 

NUCLEAR FUELS 
See also FUEL ELEMENTS 
FUEL SLURRIES 
LIQUID FUELS 
MOLTEN SALT FUELS 
SPENT FUELS 
NUCLEAR FUELS/CONTRACTS 

Public Notice No. 23/77, concerning the application for a license 

to establish a rationalisation syndicate for nuclear fuel supply, 


3:2590 
NUCLEAR FUELS/CREEP 
Interpreting and predicting irradiation creep by fuel element 
modelling, 3:2572 
NUCLEAR FUELS/MEETINGS 
Executive conference on uranium fuel supply, 3:2519 
NUCLEAR FUELS/PERFORMANCE 
Breeding performance of carbide and nitride fuels in 2000 MWe 
LMFBRs: a preliminary report. Part I. Assumptions, constraints 
and methodology, 3:3393 (ANL-AFP-30) 
NUCLEAR FUELS/PROCUREMENT 
Recent legal problems in acquiring nuclear fuel, 3:2594 
NUCLEAR FUELS/RESEARCH PROGRAMS 
FY 1976 operation program of PNC, 3:3618 
NUCLEAR FUELS/SAFEGUARD REGULATIONS 
Regulation on control of nvclear fuel materials, 3:2703 
NUCLEAR FUELS/VOIDS 
Interpreting and predicting irradiation creep by fuel element 
modelling, 3:2572 
NUCLEAR INDUSTRY 
Some problems on domestic technology development from a point 
of fabricator of nuclear power plant (Japan), 3:3262 
NUCLEAR INDUSTRY/FUEL CYCLE 
Uranium enrichment: institutional considerations, 3:2551 
NUCLEAR INDUSTRY/GOVERNMENT POLICIES 
Private enterprise in uranium enrichment: the saga of UEA 
(Uranium Enrichment Associates), 3:3989 
NUCLEAR INDUSTRY/LEGAL ASPECTS 
Recent legal problems in acquiring nuclear fuel, 3:2594 
NUCLEAR INDUSTRY/NATIONAL CONTROL 
— and import. Conformity with regulations, 3:3466 (INIS-mf- 
644 


NUCLEAR INDUSTRY/RADIOACTIVE WASTE 

MANAGEMENT 

Nuclear development and radioactive wastes, 3:2600 

NUCLEAR INSURANCE 
Risk management and the nuclear fuel cycle, 3:2588 
NUCLEAR MAGNETIC MOMENTS/RESEARCH PROGRAMS 

Nuclear moments and nuclear structure. Annual progress report, 
May 1, 1976-July 31, 1977 (The Johns Hopkins Univ., May 1, 
1976-July 31, 1977), 3:5528 (COO-3274-21) 

NUCLEAR MATERIALS DIVERSION 

International safeguards against proliferation of nuclear weapons, 
3:2697 (ERDA-tr-292) 

Survey of threat studies related to the nuclear power industry, 
3:2691 (SAND-77-8254) 

NUCLEAR MATERIALS DIVERSION/NUCLEAR REACTION 

ANALYSIS 

Detection and measurement of UF¢ and Pu in sealed containers by 
passive neutron techniques, 3:2683 (AERE-R-8652) 

NUCLEAR MATERIALS MANAGEMENT 

Configuration of road convoys: a simulation study, 3:2692 
(SAND-77-8625) 

Quality engineering and control semiannual progress report 
November and December 1976 and January-April 1977, 3:4515 
(RFP-2644) 

NUCLEAR MATERIALS MANAGEMENT/ACCOUNTING 

Demonstration of an instrumental technique in the measurement of 
solution weight in the accountability vessels of a fuel 
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reprocessing plant. Final report for the period 15 November 
1973 - 30 November 1976, 3:2580 (IAEA-R-1399-F) 
NUCLEAR MATERIALS MANAGEMENT/ACCURACY 
Nuclear fuel control in fuel fabrication plants, 3:2698 
NUCLEAR MATERIALS MANAGEMENT/PERSONNEL 
Estimating the availability of LLEA officers, 3:2693 (SAND-77- 
626 


8626) 
NUCLEAR MATERIALS MANAGEMENT/PHOTOMETRY 
Measurement of special nuclear material concentrations in solution 
by absorption edge densitometry, 3:2687 (LA-UR-77-2235) 
NUCLEAR MATERIALS MANAGEMENT/SAFEGUARD 
REGULATIONS 
Regulation on control of nuclear fuel materials, 3:2703 
NUCLEAR MATERIALS MANAGEMENT/SAFEGUARDS 
Safeguarding on-power fuelled reactors: instrumentation and 
techniques (CANDU), 3:3383 
NUCLEAR MATTER 
Numerical comparison of three theories of nuclear matter, 3:5560 
NUCLEAR MEDICINE 
See also BIOMEDICAL RADIOGRAPHY 
RADIOPHARMACEUTICALS 
RADIOTHERAPY 
SCINTISCANNING 
Nuclear medicine technology progress report for quarter ending 
June 30, 1977, 3:5268 (ORNL/TM-6044) 
NUCLEAR MEDICINE/MANPOWER 
An evaluation of physician assistants in diagnostic radiology. 
Report for 1 March 1971-30 September 1975, 3:5266 (PB- 
266507) 
NUCLEAR MEDICINE/RADIATION PROTECTION 
Recommendations on guidance for technic to reduce unnecessary 
exposure from x-ray studies in Federal health care facilities. 
Background report, 3:5373 (PB-259866) 
NUCLEAR MEDICINE/RADIOACTIVE WASTE PROCESSING 
Treatment of short-lived radioactive wastes, 3:2635 
NUCLEAR PARKS 
See also ENERGY PARKS 
NUCLEAR PARKS/ECONOMICS 
Institutional aspects of the energy centers concept, 3:3485 (ANE- 
3086-1) 
NUCLEAR PARKS/FEASIBILITY STUDIES 
Nuclear energy centers: a national survey, 3:3269 
NUCLEAR PARKS/LEGAL ASPECTS 
Institutional aspects of the energy centers concept, 3:3485 (ANE- 
3086-1) 
NUCLEAR PARKS/SOCIO-ECONOMIC FACTORS 
Institutional aspects of the energy centers concept, 3:3485 (ANE- 
3086-1) 
NUCLEAR PHYSICS/RESEARCH PROGRAMS 
Physics department annual progress report, 1 January-31 
December 1976 (Risoe Research Establishment), 3:5737 (RISO- 
352) 
NUCLEAR POWER 
See also RESIDUAL POWER 
From the atom nucleus to Brokdorf, 3:3246 
Nuclear energy: is there another choice, 3:3241 
NUCLEAR POWER/ENVIRONMENTAL EFFECTS 
Statements on problems of nuclear power. The Brian Flowers 
report, 3:3639 
NUCLEAR POWER/FORECASTING 
Can we do without nuclear power plants. The only alternative to 
petroleum is a global energy system (German Federal 
Republic), 3:3489 
Development of the electro-economics of Bulgaria, 3:3251 
Energy requirements and problems of its covering (German 
Federal Republic), 3:3491 
Energy supply of the future (German Federal Republic), 3:3493 
Future energy supply, 3:3490 
Non-conventional energy-sources and methods, 3:3492 
Report of the committee into the scale of nuclear power 
development (Japan), 3:3268 
Role of nuclear power in the next few decades, 3:3988 
Situation of nuclear technology (German Federal Republic), 
3:3264 
NUCLEAR POWER/FUEL CYCLE 
Nuclear fuel cycle and the public (German Federal Republic), 
3:3515 
NUCLEAR POWER/INTERNATIONAL CONTROL 
Nuclear responsibility and nuclear trade: international rules and 
institutions to manage nuclear fuel cycles, 3:3463 (AD-A- 
040879) 
NUCLEAR POWER/MANAGEMENT 
Nuclear power. Development and management of a technology 
(Book), 3:3267 
NUCLEAR POWER/PLANNING 
Coal and nuclear power (United Kingdom), 3:3248 
Development and application of modern energy technologies in 
the FRG, 3:3245 
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Electricity supply industry in Pakistan. The present position and 
future development, 3:3253 

Energy research program 1977-1980 (German Federal Republic), 
3:3247 


Mannheim: reactor meeting 1977 (German Federal Republic), 
3:3243 

Nuclear power. Development and management of a technology 
(Book), 3:3267 

Progress in nuclear power and water power in Southern France, 
3:3252 


Status of nuclear power in total energy policy (Japan), 3:3495 
Structure of the energy situation undergoing a change - tasks and 
a for energy policies (German Federal Republic), 
:32 
Way of future development of nuclear power generation and its 
promotion (Japan), 3:3266 
World energy needs and their impact on nuclear reactor 
development, 3:3486 (ANL-77-XX-62) 
NUCLEAR POWER/PUBLIC RELATIONS 
Federal president Walter Scheel on nuclear energy, 3:3859 
NUCLEAR POWER/RESEARCH PROGRAMS 
Inventory of energy research and development: 1973-1975. 
Volume II, Serial U. Part I, 3:3981 (PB- retin ay 1)) 
NUCLEAR POWER/TECHNOLOGY TRANSFE 
International nuclear planning and manpower 
3:3231 (ANL-77-XX-62) 
NUCLEAR POWER PLANTS 
a 1976 worldwide survey of nuclear power stations, 
:3249 


New nuclear power plants in Europe 1977. II. Report on 
——- schedules and projects in 24 European countries, 
:3240 
New nuclear power plants in Europe 1977. III. Report on 
construction schedules and projects in 24 European countries, 
3:3239 
Nuclear power installations in Czechoslovakia, 3:3260 
NUCLEAR POWER PLANTS/AIR CLEANING SYSTEMS 
Airing technique in nuclear power plants, 3:3577 
Current challenges in air cleaning at nuclear facilities, 3:3572 
NUCLEAR POWER PLANTS/AIR FILTERS 
— - poisoning of iodine sorption materials, 3:3561 (KFK- 
2375 
NUCLEAR POWER PLANTS/AIR POLLUTION MONITORS 
A radioiodine detector based on laser induced fluorescence. 
Memorandum report, 3:3680 (AD-A-040604) 
NUCLEAR POWER PLANTS/AUXILIARY WATER SYSTEMS 
Process of recovery and reuse of the washing liquids from filters 
(Patent), 3:3597 
NUCLEAR POWER PLANTS/AVAILABILITY 
Availability of nuclear power plants in 1976, 3:3244 
NUCLEAR POWER PLANTS/CHEMICAL EFFLUENTS 
Biological availability of energy related effluent material in the 
coastal ecosystem (Nuclear power plant chemical and 
radioactive effluents), 3:5195 (BNWL-2100(Pt.2)) 
Quarterly progress report on chemical effluents in surface waters 
from nuclear power plants, 3:5207 (UCID-17460-77-2) 
Quarterly progress report on chemical effluents in surface waters 
from nuclear power plants, 3:5208 (UCID-17460-77-3) 
NUCLEAR POWER PLANTS/CONDENSER COOLING 
SYSTEMS 
Constructional design of cooling water discharge structures on 
German rivers. A selection of conteuced buildings, 3:3564 
(SFB-80/T/73) 
Seawater cooling for atomic power plants, 3:3559 (Juel-Conf-21) 
NUCLEAR POWER PLANTS/CONSTRUCTION 
Effects of the delays in the construction of nuclear power plants. 
oa of industrial policies (German Federal Republic), 


Nuclear power plants: data for decisions. Construction status 
pte data as of July 31, 1977 (USA), 3:3288 (NUREG-0030- 
/ 
NUCLEAR POWER PLANTS/CONTAINMENT BUILDINGS 
Air locks in containments of nuclear power plants: personnel 
locks, 3:3570 
Airlocks in the reactor containment of nuclear power plants. 
Personnel airlocks, 3:3578 
Elastic-plastic dynamic analysis of a reactor building, 3:3875 
Fission product release calculations from a reactor containment 
building, 3:3834 
NUCLEAR POWER PLANTS/CONTAINMENT SYSTEMS 
Post accident recirculation air cleanup filters for fission product 
removal from the containment atmosphere, 3:3794 (KFK-2375) 
NUCLEAR POWER PLANTS/COOLING TOWERS 
Environmental impact of cooling towers of large nuclear power 
lants, 3:3654 (KFK-2375) 
NUCLEAR POWER PLANTS/DISTRICT HEATING 
Plant for the delivery of long-distance steam combined with a 
nuclear power plant (Patent), 3:3261 
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Utilization of waste heat stands or falls with nuclear energy, 
3:3522 


NUCLEAR POWER PLANTS/ECONOMICS 

Analysis of economical comparison of nuclear and thermal power 
generation, 3:3494 

Reliability estimation for multiunit nuclear and fossil-fired 
industrial energy systems, 3:3521 (ORNL/TM-5837) 

NUCLEAR POWER PLANTS/ENVIRONMENTAL EFFECTS 

Biological availability of energy related effluent material in the 
coastal ecosystem (Nuclear POON plant chemical and 
radioactive effluents), 3:5195 (BNWL-2100(Pt.2)) 

Ecological study of the effects § power plants on benthic 
macroplant microcosms in subtropical and tropical estuaries. 
Progress report, 1976-1977 (Effects of heavy metals and thermal 
effluents from fossil-fuel and nuclear power plants on benthic 
seagrass community), 3:5206 (TID-27767) 

Effects of water quality alterations on fish behavior (Effects of 
nuclear and fossil-fuel powe od mg on water quality and 
S00 3) of Columbia and Snake Rivers), 3:5194 (BNWL- 


Energy supply and environmental protection as conflicting 
targets, 
Environmental aspects of nuclear power stations, 3:3637 
Power plant heat and chemical T effluent effects on selected marine 
and estuarine communities, 3:5215 (BNWL-2100(Pt.2)) 
Quarterly progress report on chemical effluents in surface waters 
from nuclear power plants, 3:5207 (UCID-17460-77-2) 
Quarterly progress report on chemical effluents in surface waters 
from nuclear power plants, 3:5208 (UCID-17460-77-3) 
NUCLEAR POWER PLANTS/ENVIRONMENTAL IMPACTS 
Recent developments in nuclear radiological environmental 
protection. Report about the 12th IRS expert discussions at 
Cologne, 3:3636 
Safety requirements to be met by nuclear power plants. Pt. 11. 
Ensuring environmental protection during operation (German 
Federal Republic), 3:3851 
NUCLEAR POWER PLANTS/FINANCING 
Costs and financing of advanced reactor type development. 
Excerpt (German Federal Republic), 3:3439 
NUCLEAR POWER PLANTS/FISSION PRODUCT RELEASE 
Fission gas separation during reprocessing assisted by evaporation 
equilibrium data of nitrogen/argon, nitrogen/krypton and 
krypton/xenon systems, 3:3650 
NUCLEAR POWER PLANTS/FORECASTING 
Tendencies of modern power plant development, 3:3498 
NUCLEAR POWER PLANTS/FUEL CYCLE 
Fuel cycle alternatives for nuclear power reactors, 3:3517 
System-wide uranium feed and separative work conservation 
available with advanced reactors, 3:3518 
NUCLEAR POWER PLANTS/FUEL MANAGEMENT 
Management analysis of nuclear allocation for the generation of 
electricity (MANAGE code), 3:3836 
NUCLEAR POWER PLANTS/HEALTH HAZARDS 
Radiological impact of airborne effluents of coal-fired and nuclear 
wer plants, 3:5148 (ORNL-5315) 
NUCLEAR POWER PLANTS/HEAT EXCHANGERS 
Dryout phenomenon in the bend of a vertical U-tube evaporator, 
3:3553 (AEEW-R-1077) 
Procedure for repairing a heat exchanger (Patent), 3:3599 
NUCLEAR POWER wh aii Sg Sg INSPECTION 
Nuclear systems inspection services, 3:325 
NUCLEAR POWER PLANTS/LOAD MANAGEMENT 
FURES - a computer code for system energy flow analysis, 3:3209 
(AAEC/E-392) 
NUCLEAR POWER PLANTS/MELTDOWN 
Experiments with simulated large core melts, 3:3793 (KFK-2375) 
NUCLEAR POWER PLANTS/NUCLEAR INSURANCE 
Liability and safety in nuclear power plants, 3:3894 i? 266664) 
NUCLEAR POWER PLANTS/OFF-GAS SYSTEM: 
Separation of krypton and xenon from the offgas of Rashes 
facilities, 3:3646 (KFK-2375) 
NUCLEAR POWER PLANTS/PERSONNEL 
Addendum to the operation and maintenance manual, 3:3229 
(AED-Conf-76-660-03 1) 
First aid rules in nuclear power plants, 3:3843 
International nuclear planning and manpower requirements, 
3:3231 (ANL-77-XX-62) 
Role of U.S. universities in global manpower training, 3:3232 
(ANL-77-XX-62) 
Training of nuclear power plant operators, 3:3237 (Juel-Conf-21) 
NUCLEAR POWER PLANTS/PIPES 
— monitoring of hot lines, including repair weldings, 
Contributions of the ORNL piping program to nuclear piping 
design codes and standards, 3:3571 
Elasticity calculations for hot pipes, 3:3587 
Nondestructive testing of pipelines, 3:3592 
Production of pipe bends by the inductive bending method, 3:3589 





JAN. 31, 1978 


Two interesting types of damage in superheated-steam lines. Stress 
analysis, 3:3584 
NUCLEAR POWER PLANTS/PLANNING 
Computerized planning system for nuclear power plant evaluation, 
k 3238 (PB-267663) 
— thermal reactor development, 3:3271 (ANL-77-XX- 


Role of the demand-duration curve in the evaluation of power 
station installation policies. Remarks on its effects on stations’ 
utilization, generating capacity, load factor history and 
consumptions, 3:3233 (EUR-5599) 

NUCLEAR POWER PLANTS/POWER SUPPLIES 
Reliability evaluation of an electrical supply system for a nuclear 
wer station, 3:3569 
NUCLEAR POWER PLANTS/PRESSURE VESSELS 

Contributions of the ORNL piping program to nuclear piping 
design codes and standards, 3:3571 

Fracture mechanics as judgement criterion in reference 
publications, 3:3552 (AED-Conf-76-1 18-000) 

Inspection of nuclear reactor welding by acoustic emission. 

: on data report May 1976-March 1977, 3:3562 (PB- 
NUCLEAR POWER PLANTS/RADIATION HAZARDS 

Acceptable levels of risk from nuclear reactors, 3:3889 

Trends in public health in the population near nuclear facilities: a 
critical assessment, 3:3863 

Ye POWER PLANTS/RADIATION PROTECTION 

— es in nuclear ordinance law (German Federal Republic), 

3844 
NUCLEAR POWER PLANTS/RADIOACTIVE EFFLUENTS 

Biological availability of energy related effluent material in the 
coastal ecosystem (Nuclear power plant chemical and 
radioactive effluents), 3:5195 (BNWL- 2100(Pt.2)) 

Planning for unplanned releases (Radiation monitoring of gaseous 
and liquid radioactive effluents from nuclear power plants), 
3:5146 (CONF-7709 16-3) 

ager materials released from nuclear power plants (1975), 

3:3647 (PB-264605) 

Safety requirements to be met by nuclear power plants. Pt. 11. 
Ensuring environmental protection during operation (German 
Federal Republic), 3:3851 

Surveillance of radionuclides realeased from nuclear power plants, 
3:3648 (STH-9/76) 

NUCLEAR POWER PLANTS/RADIOACTIVE WASTES 

Radioactive materials released from nuclear power plants (1975), 
3:3647 (PB-264605) 

NUCLEAR POWER PLANTS/REACTOR ACCIDENTS 
Recent occurrences at nuclear reactors and their causes, 3:3864 
NUCLEAR POWER PLANTS/REACTOR COMMISSIONING 

Applying the ‘guideline for furnishing proof of the special 
knowledge of nuclear power plant personnel’ to the 
commissioning personnel of the manufacturers (German Federal 
Republic), 3:3477 

NUCLEAR POWER PLANTS/REACTOR COMPONENTS 

Companies holding nuclear certificates of authorization, 3:3259 

Nondestructive structural analysis with examples, 3:3588 

Nuclear facilities. Draft. Surface cleanliness of components. 
Requirements for packaging and measures for transport, 
handling and storage, 3:3568 

NUCLEAR POWER PLANTS/REACTOR COOLING SYSTEMS 

Hydraulic engineering tasks in thermal power plants, 3:3258 

Nuclear power plant (Patent), 3:3598 

Sludge and its removal from water to be used for cooling in 
nuclear power plants, 3:3574 

Some aspects of reactive and non-reactive silica in power station 
waters, 3:3555 (BARC-836) 

NUCLEAR POWER PLANTS/REACTOR FUELING 

Kraftwerk Union (K WU) nuclear fuel service, 3:3256 

Nuclear systems inspection services, 3:3255 

NUCLEAR POWER PLANTS/REACTOR LICENSING 

Authorization procedure for the construction and operation of 
nuclear installations within certain non-member states of the 
European Communities, 3:3465 (EUR-5525e) 

Nuclear facilities licensing and protection concerning the 
continued existence of nuclear facilities in the case of the 
ee settling of industries (German Federal Republic), 

Regulatory growth: impact on power plant planning and 
construction, 3:3470 

Trends in the licensing of nuclear power plants, 3:3480 

NUCLEAR POWER PLANTS/REACTOR MAINTENANCE 

Examination of structure, equipment and organization of 
personnel carrying out in-service tests, and maintenance and 
repair work in the control areas of nuclear power plants, 3:3242 

Maintenance, a problem for the designer and operator of nuclear 
power stations, 3:3234 (Juel-Conf-21) 

ie A Power Plant Services as seen by a power plant supplier, 


NUCLEAR POWER PLANTS/STEAM LINES 


Operation and maintenance manual, 3:3230 (AED-Conf-76-660- 


064) 
NUCLEAR POWER PLANTS/REACTOR OPERATION 

Availability of nuclear power plants in 1976, 3:3244 

Licensed operating reactors: data for decisions. Operating units 
status report: data as of July 31, 1977. Volume 4, No. 8 (USA), 
3:3287 (NUREG-0020(Vol.4)(No.8)) 

Operation and maintenance manual, 3:3230 (AED-Conf-76-660- 
064) 


Organisation patterns, responsibilities, 3:3235 (Juel-Conf-21) 
TUeV-functions during operation of nuclear power plants 
(German Federal Republic), 3:3236 (Juel-Conf-21) 
NUCLEAR POWER PLANTS/REACTOR PROTECTION 
SYSTEMS 
Common-mode failures in reactor safety systems, 3:3862 
NUCLEAR POWER PLANTS/REACTOR SAFETY 
Acceptable levels of risk from nuclear reactors, 3:3889 
Analysis and comment upon the Flowers report (German Federal 
Republic), 3:3852 
Comparison of two uncertainty analysis methods, 3:3833 
High system-safety level of nuclear power stations, 3:3872 
Reactor safety practices and criteria in Europe: status and 
techniques, 3:3890 
Safety in nuclear power plants, 3:3858 
Safety measures against large damage in nuclear power stations. 
Pt. 1. Measures against damage through internal causes, 3:3886 
Safety measures against damage in large power plants, 3:3885 
NUCLEAR POWER PLANTS/REACTOR SITES 
Two-dimensional coastal storm surge model, 3:3642 (SWECO- 
7501-NP-A 
NUCLEAR POWER PLANTS/REGULATIONS 
Productivity goals and regulatory trends: a case for reason, 3:3464 
Productivity goals and regulatory needs: the importance of state 
regulators, 3:3483 
Relationship between productivity goals and regulatory needs: 
current trends and hope for the future, 3:3481 
NUCLEAR POWER PLANTS/RELIABILITY 
Assessment of productivity at four generating plants, 3:3505 
Executive conference on improving power plant reliability, 3:3499 
FEA studies: what did they yield, 3:3506 
FEA studies: what did they yield, 3:3507 
Improving power plant reliability: needs and directions, 3:3502 
Magic answer, 3:3513 
Needs and directions for the engineer: constructor in improving 
power plaat reliability, 3:3496 
New directions needed to improve power plant productivity, 
3512 
Reliability estimation for multiunit nuclear and fossil-fired 
industrial energy systems, 3:3521 (ORNL/TM-5837) 
Reliability: the early opportunity, 3:3501 
Reliability improvement: where do we go from here. The role of 
codes and standards, 3:3508 
Reliability improvement: where do we go from here, 3:3510 
Reliability assurance: the role of EPRI, 3:3511 
Reliable electric power generation: a utility’s view of supplier's 
role, 3:3257 
Significance of the initial FEA power plant reliability productivity 
study: a contractor's viewpoint, 3:3503 
Some bases for a systematic program to enhance nuclear plant 
reliability, 3:3482 
What about improving the productivity of electric power plants, 
3:3504 
Where do we go from here in improving power plant reliability, 
3:3509 
Where we're going and what we need to get there, 3:3500 
NUCLEAR POWER PLANTS/RESIDUAL POWER 
Review of short-term fission-product-decay power, 3:3861 
NUCLEAR POWER PLANTS/SAFETY ENGINEERING 
Nuclear safety people won't say can’t...can they say won't, 3:3860 
Overview of the relations earthquake source parameters and the 
specification of strong ground motion for design purposes, 
3:5380 (UCRL-79982) 
NUCLEAR POWER PLANTS/SEISMIC EFFECTS 
Some probabilistic aspects of the seismic risk of nuclear reactors, 
3:3882 
The correlation of peak ground acceleration amplitude with 
seismic intensity and other physical parameters, 3:3819 (PB- 
263972) 
NUCLEAR POWER PLANTS/SITE SELECTION 
Cost effectiveness of remote nuclear reactor siting, 3:3837 
Instrumentation programs for nuclear power-plant sites, 3:3643 
Overview of the relations earthquake source parameters and the 
specification of strong ground motion for design purposes, 
3:5380 (UCRL-79982) 
NUCLEAR POWER PLANTS/STANDARDS 
Status report, 3:3469 (RDT-STATUS-(7-77)) 
NUCLEAR POWER PLANTS/STEAM LINES 
Construction and calculation of superheated-steam lines, 3:3593 





NUCLEAR POWER PLANTS/STEAM TURBINES 


Damage on superheated-steam lines, 3:3591 
Two interesting types of damage in superheated-steam lines. 
Results of materials testing, 3:3590 
NUCLEAR POWER PLANTS/STEAM TURBINES 
Needs and directions for improving power plant reliability: a 
turbine manufacturer's view, 3:3596 
NUCLEAR POWER PLANTS/THERMAL EFFLUENTS 
Cooling-water discharges in Sweden, studies in models and 
prototype, 3:3656 
Effects of thermal pollution on certain aquatic invertebrates. Final 
completion report, 3:5350 (PB-263488) 
Environmental impact of cooling towers of large nuclear power 
plants, 3:3654 (KFK-2375) 
NUCLEAR POWER PLANTS/TUBES 
Quality assurance in tube manufacture, 3:3585 
NUCLEAR POWER PLANTS/VALVES 
Flow interruption capability of large valves, 3:3595 
NUCLEAR POWER PLANTS/WASTE HEAT UTILIZATION 
Present status of fish culture using warm waste water from power 
plants, 3:3655 
NUCLEAR POWER PLANTS/WELDED JOINTS 
Welding faults and nuclear safety, 3:3563 (SAAS-211) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR STRUCTURE/RESEARCH PROGRAMS 
Nuclear moments and nuclear structure. Annual progress report, 
May 1, 1976-July 31, 1977 (The Johns Hopkins Univ., May 1, 
1976-July 31, 1977), 3:5528 (COO-3274-21) 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
40,000 rpm spin facility (Simulation of field firing of nuclear 
artillery shells), 3:5092 (SAND-77-0701(Vol.3)(No.1)) 
NUCLEAR WEAPONS/INTEGRATED CIRCUITS 
Radiation-hardened CMOS integrated circuits, 3:5051 (SAND-77- 
0701(Vol.3)(No.1)) 
NUCLEAR WEAPONS/PROLIFERATION 
International safeguards against proliferation of nuclear weapons, 
3:2697 (ERDA-tr-292) 
Panel on nuclear export and proliferation, 3:2684 (ANL-77-XX- 
62) 
NUCLEAR WEAPONS/REVIEWS 
LASL panel on tactical nuclear warfare. Report of the fifth 
meeting (short title: TAC-5), April 5-6, 1977, 3:5091 (LA-6908- 
MS) 


NUCLEI 
See also LIGHT NUCLEI 
NUCLEI/ENERGY LEVELS 
Twenty-third annual report, November 1, 1976-October 31, 1977 
(Summaries of research activities at California Institute of 
Technology), 3:5543 (CALT-63-291b) 
NUCLEI/ENERGY-LEVEL TRANSITIONS 
Nuclear decay data for radionuclides occurring in routine releases 
from nuclear fuel cycle facilities, 3:5542 (ORNL/NUREG/TM- 
102) 
NUCLEON ISOBARS 
See NJRESONANCES 
NUCLEON-NUCLEON INTERACTIONS 
See also PROTON-PROTON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS/PARTICLE 
PRODUCTION 
Physics of low energy pion production (Threshold and 3-3 
regions, cross sections, off-shell T matrix and interaction range), 
3:5509 (LA-UR-77-1766) 
NUCLEONS 
See also NEUTRONS 
PROTONS 
NUCLEONS/FORM FACTORS 
Study of the reaction vn — p~ p, 3:5495 (ANL-HEP-CP-77-36) 
NUCLEOSIDES 
See also DEOXYCYTIDINE 
DEOXYURIDINE 
NUCLEOSIDES/BIOCHEMICAL REACTION KINETICS 
Kinetic and photochemical studies and alteration of ultraviolet 
sensitivity of Escherichia coli thymidine kinase of halogenated 
allosteric regulators and substrate analogues, 3:5298 
NUTRIENTS/ENVIRONMENTAL TRANSPORT 
Coordination: southeast continental shelf studies. A progress 
report (Effects of Gulf Stream intrusions on biology and water 
quality of SE Atlantic Bight), 3:5188 (SRO-901-2) 
NUTRIENTS/UPWELLING 
Artificial oceanic upwelling (Means of supplying nutrients to 
oceanic kelp farm), 3:2884 (ERDA/USN/1027-76/1(Vol.7)) 
NUTRIENTS/WATER CURRENTS 
Coordination: southeast continental shelf studies. A progress 
report (Effects of Gulf Stream intrusions on biology and water 
quality of SE Atlantic Bight), 3:5188 (SRO-901-2) 
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OCCLUSION COMPLEXES 
See CLATHRATES 
OCEAN THERMAL ENERGY CONVERSION/FEASIBILITY 
STUDIES 
Utilizing alternative energy sources in France, 3:4063 
OCEAN THERMAL ENERGY CONVERSION/RESEARCH 
PROGRAMS 
Status and prospects for widespread utilization of solar energy as a 
national energy resource, 3:2824 
OCEAN THERMAL POWER PLANTS/BENCH-SCALE 
EXPERIMENTS 
To design, construct, and test a model sea solar power plant. 
Annual progress report, 1 June 1974-12 December 1974, 3:2920 
(PB-263949) 
OCEAN THERMAL POWER PLANTS/HEAT EXCHANGERS 
Ocean thermal power plants heat exchangers. Final report, 3:2918 
(ERDA/NSF/43441-76/1) 
OCEAN THERMAL POWER PLANTS/HYDROGEN 
PRODUCTION 
Optimization study of OTEC delivery systems based on chemical- 
energy carriers. Final report, 3:2917 (ERDA/NSF/00033-76/ 
Tl 


OCEAN THERMAL POWER PLANTS/SITE SELECTION 
Ocean thermal energy conversion: resource assessment and 
environmental impact for proposed Puerto Rico site. Final 
report, 3:2919 (PB-259303) 
OCEANOGRAPHY/RESEARCH PROGRAMS 
Bringing the oceans into America’s future. A report on the 
Massachusetts Institute of Technology Sea Grant Program. 
Annual report, 1 July 1975-30 Jun 1976, 3:3979 (PB-264262) 
ANS 


See SEAS 
OCTANE/FLAME PROPAGATION 
Propagation velocity and structure of flames in droplet-vapor-air 
mixtures, 3:4658 
OCTANE/FLAMES 
Distributions of temperature and major species in laminar diffusion 
flames, 3:4643 
OFF-GAS SYSTEMS/AIR FILTERS 
Active carbon adsorption tower for rare gas hold-up system 
(Patent; BWR), 3:3652 
OFF-GAS SYSTEMS/FILTERS 
Separation of krypton and xenon from the offgas of nuclear 
facilities, 3:3646 (K FK-2375) 
OFF-GAS SYSTEMS/RADIATION PROTECTION 
Systems analysis approach to nuclear waste management 
problems, 3:2675 
OFFICE BUILDINGS/LIGHTING SYSTEMS 
Why dimmer control for energy saving, 3:4160 
OFFICE BUILDINGS/TOTAL ENERGY SYSTEMS 
Total integrated energy system (TIES) feasibility analysis for the 
downtown redevelopment project, Pasadena, California, 3:4166 
(SAN/1151-1) 
OFF-PEAK ENERGY STORAGE 
Some rate and modeling studies on the use of iron-titanium 
hydride as an energy storage medium for electric utility 
companies, 3:2745 (BNL-50667) 
OFF-PEAK ENERGY STORAGE/LITHIUM-SULFUR 
BATTERIES 
Development of lithium-metal sulfide batteries for load leveling. 
Progress report No. 3, July 1, 1975-September 30, 1976 (25 to 
1000 Wh, > 1000 cycles), 3:3916 (EPRI-EM-460) 
High-performance batteries for stationary energy storage and 
electric-vehicle propulsion. Progress report, January-March 
1977, 3:3914 (ANL-77-35) 
OFFSHORE NUCLEAR POWER PLANTS 
Nuclear power plants in the North Sea. Study by the 
Fachhochschule Luebeck, 3:3265 
OFFSHORE PLATFORMS/DESIGN 
Gathering North Sea gas-pipeline or .., 3:2468 
OHMIC PLASMA HEATING 
See JOULE HEATING 
OIL FIELDS/DATA COMPILATION 
Oil fields of the greater Pittsburgh region. Mineral resource report 
70, 3:2350 
OIL FIELDS/MAPS 
Active mines and oil fields in Nevada, 1976, 3:2311 
OIL FIELDS/RESERVOIR ENGINEERING 
Geological considerations of the Weber Sandstone reservoir, 
Rangely Field, Colorado, 3:2315 
OIL SAND PROCESSING PLANTS/ENVIRONMENTAL 
IMPACTS 
Production and processing of U.S. tar sands: an environmental 
assessment. Final report, 3:2517 (PB-266266) 
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OIL SANDS/IN-SITU PROCESSING 
Geological, engineering, and economic study of a portion of the 
Lloydminster Sparky pool, Lloydminster, Alberta, 3:2506 
Importance of reservoir description in evaluating in situ recovery 
methods for Cold Lake heavy oil. Part 2. In situ application, 


3:2505 
OIL SANDS/PROCESSING 
Production and processing of U.S. tar sands: an environmental 
assessment. Final report, 3:2517 (PB-266266) 
Tar sands of Canada. VI, 3:2510 
OIL SANDS/RESEARCH PROGRAMS 
Inventory of energy research and development: 1973-1975. 
Volume I, Serial U. Part I, 3:3980 (PB-265125(Pt.1)) 
OIL SANDS/RESERVES 
Geology and heavy-oil reserves of the Gregoire lake area, 3:2498 
OIL SATURATION/MEASURING METHODS 
How should we measure residual-oil saturation, 3:2339 
OIL SHALE DEPOSITS 
See also LLOYDMINSTER DEPOSIT 
OIL SHALE DEPOSITS/GEOLOGY 
Geological conditions of the upper Pannonian oil shale deposit 
recovered in the Balaton Highland and at Kemeneshat, 3:2499 
Some aspects of the geology of the Rundle oil shale deposit, 
Queensland, 3:2496 
OIL SHALE INDUSTRY/ENVIRONMENTAL IMPACTS 
Monitoring environmental impacts of the coal and oil shale 
industries: research and development needs. Final report, 3:2166 
(PB-266292) 
Oil shale-FY 1977, 3:2516 (EDP/F-01(77)) 
OIL SHALE INDUSTRY/MATERIALS 
Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 1: fossil 
energy panel report, 3:4318 (ERDA-76-28V 1(App. 1)) 
OIL SHALE INDUSTRY/WATER REQUIREMENTS 
Water requirements for steam-electric power generation and 
synthetic fuel plants in the western United States. Final report 
May-Aug 76, 3:2168 (PB-268062) 
OIL SHALE MINING 
See also SURFACE MINING 
UNDERGROUND MINING 
OIL SHALE MINING/CHEMICAL EFFLUENTS 
Terrestrial effects of oil shale development (Terrestrial effects of 
oil shale development), 3:5170 (BNWL-2100(Pt.2)) 
OIL SHALE MINING/ENVIRONMENTAL EFFECTS 
Terrestrial effects of oil shale development (Terrestrial effects of 
oil shale development), 3:5170 (BNWL-2100(Pt.2)) 
OIL SHALE PROCESSING PLANTS/CHEMICAL EFFLUENTS 
Terrestrial effects of oil shale development (Terrestrial effects of 
oil shale development), 3:5170 (BNWL-2100(Pt.2)) 
OIL SHALE PROCESSING PLANTS/ENVIRONMENTAL 
EFFECTS 


Terrestrial effects of oil shale development (Terrestrial effects of 
oil shale development), 3:5170 (BNWL-2100(Pt.2)) 
OIL SHALES 
See also BLACK SHALES 
Worldwide outlook for primary energy sources. The case of 
Mexico: coal, nuclear power, geothermal, 3:4030 (ERDA-tr- 
290 


OIL SHALES/DEMETALLIZATION 
Fuel contaminants: Volume 2. Removal technology evaluation. 
Final report Jun 1975-Apr 1976, 3:2043 (PB-260475) 
OIL SHALES/DENITRIFICATION 
Fuel contaminants: Volume 2. Removal technology evaluation. 
Final report Jun 1975-Apr 1976, 3:2043 (PB-260475) 
OIL SHALES/DESULFURIZATION 
Fuel contaminants: Volume 2. Removal technology evaluation. 
Final report Jun 1975-Apr 1976, 3:2043 (PB-260475) 
OIL SHALES/EXPLOSIVE FRACTURING 
Mechanical properties of oil shale of importance to in-situ 
rubblization, 3:2500 (SAND-77-0499C) 
OIL SHALES/MECHANICAL PROPERTIES 
Mechanical properties of oil shale of importance to in-situ 
rubblization, 3:2500 (SAND-77-0499C) 
OIL SHALES/PHYSICAL PROPERTIES 
Electrical and thermal properties of oil shale of interest to in-situ 
shale oil extraction. Annual report 1 Feb 76-1 Feb 77, 3:2511 
(PB-267136) 
OIL SHALES/RESEARCH PROGRAMS 
Inventory of energy research and development: 1973-1975. 
Volume I, Serial U. Part I, 3:3980 (PB-265125(Pt.1)) 
Oil shale-FY 1977, 3:2516 (EDP/F-01(77)) 
OIL SHALES/RETORTING 
Operating laboratory oil shale retorts in an in-situ mode, 3:2504 
(UCRL-79035) 
Process for retorting oil shale (Patent; combustion of spent shales), 
:2507 


OIL SPILLS/BIBLIOGRAPHIES 
Oil spill and oil pollution reports, February 1976 - April 1976. 
Quarterly report, 3:2410 (PB-259932) 


OLEFINS 


OIL SPILLS/BIOLOGICAL EFFECTS 
Occurrence of fin rot in mullet (Mugil cephalus) associated with 
crude oil contamination of an estuarine pond-ecosystem, 3:5361 
OIL SPILLS/DATA 
Oil spills, 1971-75, Gulf of Mexico outer continental shelf, 3:2413 
OIL SPILLS/DIFFUSION 
Drift velocities of surface films over waves, 3:2412 (PB-267661) 
OIL SPILLS/ENVIRONMENTAL EFFECTS 

Long Island Beach pollution: June 1976. Mesa special report, 
3:5202 (PB-266980) 

OIL SPILLS/INFRARED SPECTRA 

Identification of oil slicks by infrared spectroscopy. Final report 1 
Feb 74-15 Aug 76, 3:2407 (AD-A-040975) 

OIL SPILLS/MONITORING 

Preliminary test of a government-owned local area oil on water 
surveillance system. Final report, 3:2406 (AD-A-040541) 

Remote sensing applied to environmental pollution detection and 
management (a bibliography with abstracts). Report for 1964- 
July 1977, 3:5110 (NTIS/PS-77/0674) 

OIL SPILLS/REMOTE SENSING 

Measurement of oil spill volume by a passive microwave imager. 
Final report, 3:2408 (AD-A-041821) 

Summary evaluation of the offshore target detection capabilities of 
APS-94D and COR radar systems. Final report, May-July 1976, 
3:2405 (AD-A-036245) 

OIL SPILLS/SURFACE PROPERTIES 
Drift velocities of surface films over waves, 3:2412 (PB-267661) 
OIL SPILLS/VOLUME 
Measurement of oil spill volume by a passive microwave imager. 
Final report, 3:2408 (AD-A-041821) 
OIL WELLS 
See also PETROLEUM 
OIL WELLS/ENHANCED RECOVERY 
Costs of supply: oil enhanced-recovery schemes in Alberta, 3:2349 
OIL WELLS/EXPLOSIVE FRACTURING 

Approaches to extracting potentially recoverable hydrocarbons, 
3:2480 

Oil and gas well stimulation (Patent; multiple fractures), 3:2344 

OIL WELLS/EXPLOSIVE STIMULATION 
Peaceful uses of underground nuclear explosions, 3:5090 
OIL WELLS/FLUID INJECTION 

Retreatment of wells to reduce water production (Patent; for 
wells previously treated with partially gelled or ungelled 
polymer), 3:2346 

OIL WELLS/GAMMA-GAMMA LOGGING 

Behind casing water volume flow rate measurement using 
concentric gamma ray detectors (Patent), 3:5069 

Behind casing water volume flow rate measurement using gamma 
ray spectral degradation (Patent), 3:5070 

OIL WELLS/GAS INJECTION 

Attic air injection project, Willow Draw Field, Park County, 
Wyoming. First annual report, April 1, 1976-April 1, 1977, 
3:2334 (COO-2951-8) 

Numerical simulation of gas injection for up-structure oil drainage, 
3:2333 

OIL WELLS/IN-SITU COMBUSTION 

Approaches to extracting potentially recoverable hydrocarbons, 

3:5089 
OIL WELLS/MICROEMULSION FLOODING 

Delaware-Childers Field, Mary Costen Unit, B and N Oil 
Company, ERDA, 3:2343 

Mobility control of aqueous fluids in porous media (Patent), 3:2345 

OIL WELLS/NEUTRON-GAMMA LOGGING 

Behind casing water flow detection using continuous oxygen 
activation (Patent), 3:5068 

Well fluid production profiling using an oxygen activation flow 
meter (Patent), 3:5067 

OIL WELLS/PRESSURE MEASUREMENT 
Method and apparatus for down hole pressure and temperature 
measurement (Patent), 3:5064 
OIL WELLS/PRODUCTIVITY 
Provost Viking '’C” oil pool east-central Alberta, 3:2348 
OIL WELLS/TEMPERATURE MEASUREMENT 

Method and apparatus for down hole pressure and temperature 

measurement (Patent), 3:5064 
OIL WELLS/WATERFLOODING 


OIL WELLS/WELL STIMULATION 
Method for secondary recovery of oil (Patent; electrolytic H 
production for increasing pressure), 3:2347 
OKG-2 REACTOR/REACTOR START-UP 
Commission of the ASEA-ATOM boiling water reactor 
Oskarshamn 2, 3:3306 
OKLO PHENOMENON 
Oklo, an experiment in long-term geologic storage, 3:2674 
OLEFINS 
See ALKENES 





OMEGA-784 RESONANCES/DECAY 


OMEGA-784 RESONANCES/DECAY 
Baryon exchange reactions in 7-p scattering at 4 GeV/c 
ifferential cross sections), 3:5499 (LBL-6149) 
ONCOGENIC VIRUSES/BIOLOGICAL RADIATION EFFECTS 
Protein synthesis and its regulation: a background study related to 
the biological effects of radiation. Progress report, July 1, 1976- 
August 31, 1977, 3:5288 (COO-2403-10) 
ONCOGENIC VIRUSES/INFECTIVITY 
Oncornaviruses produced by murine leukemia cells in culture, 


3:5275 
ON-LINE CONTROL SYSTEMS 
Application of process computers for important tasks concerning 
safety in nuclear power plants, 3:3838 
ONTARIO PHWR PICKERING-1 REACTOR 
See PICKERING-1 REACTOR 
ONTARIO PHWR PICKERING-3 REACTOR 
See PICKERING-3 REACTOR 
ONTOGENESIS/BIOLOGICAL RADIATION EFFECTS 
Pattern specification in the insect embryo (uv radiation, Smittia), 


3:5314 
ONUMA GEOTHERMAL FIELD/ELECTRICAL SURVEYS 
Change of electrical resistivity of water saturated rocks with 
temperature, 3:3128 
/BIOLOGICAL RADIATION EFFECTS 
Animal effects (Gamma and x radiation, fission neutrons), 3:5311 
(ORO-754) 
OPEN-CYCLE MHD GENERATORS/ELECTRODES 
Materials for hot electrodes in 2 cycle MHD power 
eneration, 3:4074 (CONF-750266-) 
OPEN-CYCLE MHD GENERATORS/FUELS 
Coal gasification for MHD applications, 3:4069 (CONF-750266-) 
Fuels for open cycle MHD power generation, 3:4075 (CONF- 
750266-) 


Thermodynamic calculations for combustion plasma, 3:4076 
(CONF-750266-) 
OPEN-CYCLE MHD GENERATORS/RESEARCH 
PROGRAMS 
Possible research directions in open cycle MHD, 3:4067 (CONF- 
750266-) 
OPTICAL EQUIPMENT/PHYSICAL RADIATION EFFECTS 
The response of optical isolators in a nuclear radiation 
environment. Final report, 3:5045 (AD-A-040700) 
ORBITAL SOLAR POWER PLANTS/ECONOMICS 
Solar power satellite transportation, 3:2898 
ORBITAL SOLAR POWER PLANTS/FEASIBILITY STUDIES 
Final report of the ERDA task group on satellite power stations, 
3:2891 (ERDA-76/148) 
Solar power satellite transportation, 3:2898 
ORE PROCESSING/ENERGY CONSUMPTION 
Energy oriented study of industrial flotation systems, 3:4203 
(TREE-1159) 
ORE PROCESSING/ENVIRONMENTAL IMPACTS 
Assessment of environmental aspects of uranium mining and 
76a) Final report, 12 February-7 July 1976, 3:2672 (PB- 
1 


OREGON/ENERGY MANAGEMENT 
Second annual energy conservation management conference, 
3:3996 (CONF-750387-) 
OREGON/ENERGY SUPPLIES 
Institutional constraints and opportunities. Study module V. 
Report on Tasks 1, 2, and 3. Final report (Policy levers 
available to state governments), 3:3946 (PB-266584) 
ORGANIC BROMINE COMPOUNDS 
See also BROMINATED ALICYCLIC HYDROCARBONS 
ORGANIC BROMINE COMPOUNDS/CRYSTAL STRUCTURE 
Investigation of metal hydrides using multiple wavelength neutron 
powder diffraction and the crystal structure determinations of 
the 2,4-dinitrophenylhydrazone derivative of 5- 
bromomethylidenecyclononanone and the 1-hydroxy-6-acetoxy- 
10a-bromo-bicyclo[4.3.1]deca-3-ene, 3:4579 (IS-T-748) 
ORGANIC BROMINE COMPOUNDS/MOLECULAR 
STRUCTURE 
Investigation of metal hydrides using multiple wavelength neutron 
powder diffraction and the crystal structure determinations of 
the 2,4-dinitrophenylhydrazone derivative of 5- 
bromomethylidenecyclononanone and the 1-hydroxy-6-acetoxy- 
10a-bromo-bicyclo[4.3.1]deca-3-ene, 3:4579 (IS-T-748) 
ORGANIC BROMINE COMPOUNDS/RADIOLYSIS 
Eldor investigations of radiation processes. Annual progress 
report, 1976-1977, 3:4604 (ORO-4062-42) 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORAMINES 
CHLORINATED ALIPHATIC HYDROCARBCNS 
—* TED AROMATIC HYDROCARBONS 
ORGANIC CHLORINE COMPOUNDS/QUANTITATIVE 
CHEMICAL ANALYSIS 
Environmental applications of advanced instrumental analyses: 
Assistance projects FY 75, 3:5201 (PB-266425) 
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ORGANIC CHLORINE COMPOUNDS/RADIOLYSIS 
Eldor investigations of radiation processes. Annual progress 
report, 1976-1977, 3:4604 (ORO-4062-42) 
ORGANIC COMPOUNDS 
See also ALDEHYDES 
AMINES 
CHEMICAL FEEDSTOCKS 
ESTERS 
HYDROCARBONS 
HYDROXY COMPOUNDS 
LIPIDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
STERCIDS 
TERPENES 
ORGANIC COMPOUNDS/LATENT HEAT STORAGE 
Heat-of-fusion systems for solar energy storage, 3:3060 
ORGANIC FLUORINE COMPOUNDS 
See also FLUORINATED ALIPHATIC HYDROCARBONS 
ORGANIC FLUORINE COMPOUNDS/RADIOLYSIS 
Eldor investigations of radiation Y gone Annual progress 
report, 1976-1977, 3:4604 (ORO-4062-42) 
ORGANIC FLUORINE COMPOUNDS/THERMAL 
CONDUCTIVITY 
Comparative study of associated species in vapors of alcohols and 
water by measurement of thermal conductivity (Association as 
dimers or tetramers; 2,2,2-trifluoroethanol), 3:4551 (CONF- 
770537-1) 
ORGANIC ION EXCHANGERS/PYROLYSIS 
Quality engineering and control semiannual progress report 
November and December 1976 and January-April 1977, 3:4515 
(RFP-2644) 
ORGANIC NITROGEN COMPOUNDS 
See also AMIDES 
AMINES 
AMINO ACIDS 
AZIDES 
AZINES 
AZO COMPOUNDS 
DEOXYCYTIDINE 
DEOXYURIDINE 
FORMAMIDE 
HEME 
NICOTINE 
NITRO COMPOUNDS 
NITROSO COMPOUNDS 
PEROXIDASES 
PROLINE 
PROTEINS 
PYRIMIDINES 
ORGANIC NITROGEN COMPOUNDS/COMBUSTION 
Modeling the gas-phase kinetics of fuel-nitrogen reactions. Final 
report (Fuel nitrogen to NO), 3:4617 (EPRI-FP-173) 
ORGANIC NITROGEN COMPOUNDS/DECOMPOSITION 
Thermal decomposition of hydrazinium diperchlorate, 3:2795 
ORGANIC NITROGEN COMPOUNDS/STABILITY 
Thermal stability of nitrogen-compound concentrates, 3:2366 
ORGANIC NITROGEN COMPOUNDS/SYNTHESIS 
2,3,7,8-tetraazaspiro (4.4) nonane, 2,3,7,8-tetraazaspiro-(4.4) nona- 
2,7-diene and derivatives, 3:4577 (AD-D-003799) 
ORGANIC NITROGEN COMPOUNDS/THERMAL 
DEGRADATION 
Thermal decomposition of hydrazinium diperchlorate, 3:2795 
ORGANIC OXYGEN COMPOUNDS 
See also ALDEHYDES 
EPOXIDES 
ESTERS 
ETHERS 
FURANS 
FURFURAL 
HYDROXY COMPOUNDS 
KETENES 
LIPIDS 
STEROIDS 
ORGANIC OXYGEN COMPOUNDS/THERMODYNAMIC 
PROPERTIES 
Thermochemistry of some six-membered cyclic and polycyclic 
compounds related to coal, 3:2120 
ORGANIC PHOSPHORUS COMPOUNDS 
See also DBP 
HDEHP 
LECITHINS 
PHOSPHOLIPIDS 
PHOSPHONIC ACID ESTERS 
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PHOSPHORIC ACID ESTERS 
TBP 
ORGANIC PHOSPHORUS COMPOUNDS/SOLVENT 
PROPERTIES 
Bidentate organophosphorus compounds as extractants from 
acidic waste solutions: a comparative and systematic study, 
3:2614 (CONF-770907-3) 
ORGANIC SOLVENTS/AIR POLLUTION CONTROL 
Use of adsorption or absorption installations to reduce or remove 
solvents from exhaust gases, 3:4797 
ORGANIC SOLVENTS/NITRATION 
Light Water Reactor fuel reprocessing program. Quarterly 
ae report for the period ending June 30, 1977 (Contactor 
rovement; solvent nitration), 3:2578 (GA-A-14511) 
ORGA’ IC SULFUR COMPOUNDS 
See also SULFONATES 
SULFONES 


THIOLS 
ORGANIC SULFUR COMPOUNDS/CHEMICAL 
PROPERTIES 
Synthesis, structure, and additive properties of a novel 
macrocyclic polydisulfide, 3:2384 
ORGANIC SULFUR COMPOUNDS/CORROSIVE EFFECTS 
Influence of sulfur content of fuel on corrosion of heat-resistant 
steels used in gas turbines, 3:2391 
ORGANIC SULFUR COMPOUNDS/PHYSICAL PROPERTIES 
Synthesis, structure, and additive properties of a novel 
macrocyclic polydisulfide, 3:2384 
ORGANIC SULFUR COMPOUNDS/PYROLYSIS 
Pyrolysis of silver arenesulfinates, 3:2373 
ORGANIC WASTES/ANAEROBIC DIGESTION 


Heat treatment of refuse for increasing anaerobic biodegradability. 


Final report, January 1, 1976-May 31, 1976, 3:2876 (ERDA/ 
NSF/7940-7612 
ORGANIC WASTES/HEAT TREATMENTS 


Heat treatment of refuse for increasing anaerobic biodegradability. 


Final report, January 1, 1976-May 31, 1976, 3:2876 (ERDA/ 
NSF/7940-7612) 
ORGANOMETALLIC COMPOUNDS/CHEMICAL 
PREPARATION 
Study of potassium 2-germaacetate and an attempt to synthesize 
potassium germy! mercaptide, 3:4555 (LBL-6290) 
ORGANOMETALLIC COMPOUNDS/CHEMICAL 
REACTIONS 
Intercalation of zirconium disulfide with low ionisation potential 
organometallic sandwich compounds, 3:2377 
ORGANOMETALLIC COMPOUNDS/CRYSTAL STRUCTURE 
Crystal and molecular structure of the violet isomer of 
(phisP)2[(CFs)2C2S2] RuCO, 3:4566 
ORGANOMETALLIC COMPOUNDS/DECOMPOSITION 
Study of potassium 2-germaacetate and an attempt to synthesize 
potassium germy] mercaptide, 3:4555 (LBL-6290) 
ORGANOMETALLIC COMPOUNDS/LIGANDS 
Bridging ligands in organometallic chemistry. I. Eta®:eta5- 
fulvalene complexes of molybdenum carbonyl, 3:4563 
ORGANOMETALLIC COMPOUNDS/MOLECULAR 
STRUCTURE 
Crystal and molecular structure of the violet isomer of 
(phis P)2[(CFs)2C2S2] RuCO, 3:4566 
ORMAK DEVICES/ENERGY BALANCE 
Tokamak transport simulation models, 3:5646 
ORMAK DEVICES/JOULE HEATING 
Electron heating by neutral beam injection in ORMAK, 3:5620 
(CONF-770906-5) 
ORMAK DEVICES/NEUTRAL ATOM BEAM INJECTION 
Electron heating by neutral beam injection in ORMAK, 3:5620 
(CONF-770906-5) 
ORMAK DEVICES/TRANSPORT THEORY 
Tokamak transport simulation models, 3:5646 
ORNL ISOCHRONOUS CYCLOTRON/ION SOURCES 
Cyclotron heavy ion beam intensity enhancement by using an 
easily ionized support gas in the ion source, 3:4949 
OSCILLATORS/DESIGN 
Low threshold cw Nd laser oscillator at 1060 nm study. Final 
report, 10 Jun 1975-14 Jun 1976, 3:4728 (N-77-23459) 
OSKARSHAMN-2 REACTOR 
See OKG-2 REACTOR 
OSMIUM 190 TARGET/DEUTERON REACTIONS 
Nuclear levels and spectroscopy of '*!Os, 3:5547 
OSMIUM 190 TARGET/NEUTRON REACTIONS 
Nuclear levels and spectroscopy of '®'Os, 3:5547 
OSMIUM 191/ENERGY LEVELS 
Nuclear levels and spectroscopy of '**Os, 3:5547 
OSMIUM 192 TARGET/DEUTERON REACTIONS 
Nuclear levels and spectroscopy of **'Os, 3:5547 
OSTEOPOROSIS/DIAGNOSIS 
Calcium determination in bone by proton activation analysis. 
Progress report, 3:5269 (PB-267211) 


OXYGEN/PHOTON TRANSPORT 


OTAKE GEOTHERMAL FIELD/EQUIPMENT 
Otake Geothermal Power Generation Plant, 3:3115 (NP-22382) 
OTAKE GEOTHERMAL FIELD/GEOTHERMAL POWER 

PLANTS 

Geothermal generation and construction of Otake geothermal 
power plant, 3:3116 (NP-22383) 

Geothermal power generation plant: 13 MW Otake Geothermal 
Plant, 3:3117 (NP-22385) 

Otake Geothermal Power Generation Plant, 3:3115 (NP-22382) 

OTAKE GEOTHERMAL FIELD/GEOTHERMAL WELLS 

Inclination of flow rates of steam and hot water from Otake 

production wells, and the effect of reinjection, 3:3123 
OTAKE GEOTHERMAL FIELD/INJECTION WELLS 

Inclination of flow rates of steam and hot water from Otake 

production wells, and the effect of reinjection, 3:3123 
OTAKE GEOTHERMAL FIELD/PERFORMANCE 

Inclination of flow rates of steam and hot water from Otake 

production wells and effect of reinjection, 3:3124 
OTTO HAHN REACTOR/FUEL ELEMENTS 

Examinations on a burned-up fuel element from the first core of 
the OTTO HAHN, 3:3674 (GKSS-76/E/57) 

Inspection of the fuel elements of the second core of the NS 
OTTO HAHN after the first cycle, 3:3673 (GKSS-76/E/53) 

OTTO HAHN REACTOR/PRIMARY COOLANT CIRCUITS 

Gases and corrosion products in the primary circuit of the ‘Otto 
Hahn’, 3:3676 

Gases and corrosion products in the primary circuit of the “Otto 
Hahn", 3:3677 

OVERBURDEN/LITHOLOGY 
Basis for classification of rocks by their strength properties, 3:2248 
OVERBURDEN/REMOVAL 

Development of a conveyor-type cross pit overburden and 
material handling system. Final report 23 Jun 75-21 Dec 76, 
3:2199 (PB-267272) 

Development of a conveyor-type cross pit overburden and 
material handling system. appendixes. Final report, 3:2200 (PB- 
267273) 

Effectiveness of exploding charges in inclined wells, 3:2240 

OVERHEAD POWER TRANSMISSION/BIOLOGICAL 

EFFECTS 

Concern overhead, 3:4058 

OXALATES/STRUCTURAL CHEMICAL ANALYSIS 
Growth of the transition metal oxalates in gels, 3:4571 
OXIDES/ELECTROCHEMISTRY 

Electrochemical studies of oxide ions and related species in molten 

fluorides, 3:4594 
OXIDES/FABRICATION 

Thermal-shock-resistant ceramic composite (Patent; refractory 

oxide + flaked BN), 3:4451 
OXIRANS 

See EPOXIDES 
OXYGEN 

Oxidation of heme by O2 and O2~ and ferrocyanide. Progress 
report, September 1, 1976-July 1, 1977, 3:5228 (COO-3221-47) 

OXYGEN/ATOM-MOLECULE COLLISIONS 

Atomic form factors and incoherent-scattering functions of Cs* 
and Au* (Total inelastic cross sections), 3:5470 (ANL-76- 
88(Pt.1)) 

OXYGEN/CHEMICAL REACTION KINETICS 

Chemical reactions on solid surfaces using molecular beam 
techniques. Final report | Jan 72-31 Mar 77, 3:4548 (AD-A- 
040579 


OXYGEN/CHEMICAL REACTIONS 
Direct determination of the product energy distribution in the 
reaction of O-atoms with CN radicals, 3:4626 
Formation of higher hydrocarbons in the reaction of O-atoms with 
acetylene, 3:4629 
Primary products in the reactions of oxygen atoms with simple 
and substituted hydrocarbons, 3:4628 
OXYGEN/ION-ATOM COLLISIONS 
Single electron overcharging of multicharged ions on atoms at 
moderate and high collision energies (Total cross sections), 
3:5485 (ORNL -tr-4457) 
OXYGEN/ION-MOLECULE COLLISIONS 
Atomic form factors and incoherent-scattering functions of Cs* 
and Au* (Total inelastic cross sections), 3:5470 (ANL-76- 
88(Pt.1)) 
Scattering of positive ions by molecules, 3:5486 
OXYGEN/NEUTRON REACTIONS 
Random sampling technique for choosing scattering angles from 
arbitrary angular distributions in dosimetric and shielding 
computations, 3:5596 
OXYGEN/OPTICAL MODELS 
Optical model analysis of nonelastic interaction of 14.2 MeV 
neutrons, 3:5592 
OXYGEN/PHOTON TRANSPORT 
Gamma ray build-up factors for finite media, 3:5583 





OXYGEN/PRODUCTION 


OXYGEN/PRODUCTION 

Application of solid polymer electrolyte water electrolysis for 
bulk _ ye generation, 3:2729 (CONF-761064-) 

Process for closed-cycie thermochemical production of hydrogen 
and oxygen from water (Patent; uses auxiliary compounds of the 
system iron-chlorine), 3:2734 

Production of hydrogen by thermochemical reactions, 3:2736 

Thermochemical water splitting at General Atomic (Iodine-sulfur 
cycle), 3:2732 (CONF-761064-) 

Thermochemical pv poe of hydrogen from water (Chemistry 
of experimentally valid cycles), 3:2733 (LA-UR-77-1337) 

OXYGEN/QUANTITATIVE CHEMICAL ANALYSIS 

Chemical analysis of steel (a bibliography with abstracts). Report 

for 1964-May 1977, 3:4517 (NTIS/PS-77/0418) 
OXYGEN/SOLUBILITY 

Solubility and thermodynamic properties of vanadium-oxygen 

solid solutions, 3:4389 
OXYGEN/THERMODYNAMIC PROPERTIES 

Solubility and thermodynamic properties of vanadium-oxygen 

solid solutions, 3:4389 
OXYGEN 16/ISOTOPE RATIO 

Geochemistry of Delaware Basin groundwaters, 3:5384 (SAND- 
77-0420C) 

Oxygen isotopic ratios in quartz as an indicator of provenance of 
dust, 3:4530 (COO-1515-78) 

OXYGEN 16 REACTIONS/PICKUP REACTIONS 

Indirect transitions in two-nucleon transfer reactions between 

heavy ions, 3:5562 
OXYGEN 18/ISOTOPE RATIO 

Geochemistry of Delaware Basin groundwaters, 3:5384 (SAND- 
77-0420C) 

Oxygen isotopic ratios in quartz as an indicator of provenance of 
dust, 3:4530 (COO-1515-78) 

Probiems of isotope studies of the Polish sulphur deposits, 3:5386 

OXYGEN 18 REACTIONS/STRIPPING 

Indirect transitions in two-nucleon transfer reactions between 

heavy ions, 3:5562 

OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 

OXYGEN IONS/COLLISIONS 

Multiple scattering of 12 to 40 MeV heavy ions through small 
angles, 3:5452 

OXYGEN IONS/ION-ATOM COLLISIONS 

Single electron overcharging of multicharged ions on atoms at 
moderate and high collision energies (Total cross sections), 
3:5485 (ORNL-tr-4457) 

OXYGEN IONS/ION-MOLECULE COLLISIONS 

Scattering of positive ions by molecules, 3:5486 

OXYGEN ISOTOPES/ISOTOPE RATIO 

Oxygen and sulfur isotopic composition of sulfate ions from 

mineral and thermal groundwaters of Poland, 3:3109 
OXYMETHYLENE 

See FORMALDEHYDE 
OZONE/ATOM-MOLECULE COLLISIONS 

Chemiluminescence from Al+Os: perturbations, populations, and 
vibrational analysis for the AIO A?7-X?* transition, 3:5464 
(COO-2569-4) 

OZONE/CHEMICAL REACTION KINETICS 

NO/sub x/ catalytic ozone destruction: sensitivity to rate 

coefficients, 3:5439 


P 


PACIFIC OCEAN/HYDROTHERMAL SYSTEMS 
Hydrothermal plumes in the Galapagos rift, 3:3130 
PACKAGING/STANDARDS 
Nuclear facilities. Draft. Surface cleanliness of components. 
Requirements for packaging and measures for transport, 
handling and storage, 3:3568 
PACKED BED/MASS TRANSFER 
Mass transfer at high Peclet numbers for creeping flow in a 
packed-bed reactor, 3:4748 
PAINTS/PHYSICAL RADIATION EFFECTS 
Degradation of thermal control coatings by ultraviolet and 
particle irradiation. Final report (200-keV electrons, 40- and 
150keV protons), 3:4506 (N-77-23415) 
PAKISTAN/NUCLEAR POWER 
Electricity supply industry in Pakistan. The present position and 
future development, 3:3253 
PALLADIUM 110/HEAVY ION REACTIONS 
Hydrodynamical calculations of heavy-ion collisions (Fragment 
elongation, differential cross sections), 3:5540 (LA-UR-77-1965) 
PALLADIUM 110 TARGET/HEAVY ION REACTIONS 
Hydrodynamical calculations of heavy-ion collisions (Fragment 
elongation, differential cross sections), 3:5540 (LA-UR-77-1965) 
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PALLADIUM BASE ALLOYS/CATALYTIC EFFECTS 
Catalysts-membranes, 3:2371 
PAMCO PROCESS 
Chemicals from coal. Quarterly technical progress report, 
January-March 1977, 3:2096 (FE-1534-46) 
PAPER/MATERIALS RECOVERY 
Solid waste reclamation and 9 Part 5. Paper (a 
bibliography = abstracts). Report for 1964- fey 1977, 3:4241 
(NTIS/PS-77/0670) 
PAPER/PRODUCTION 
Sludge combustion using natural gas to supply supplementary 
process heat in a paper factory, 3:4228 
PAPER/RECYCLING 
Aachen process for treating household refuse, 3:4245 
PAPER INDUSTRY/ENERGY CONSERVATION 
Energy use and distribution in the pulp paper and boardmaking 
industries, 3:4189 (ORNL/TM-5884) 
PAPER INDUSTRY/ENERGY CONSUMPTION 
Energy requirements for environmental control in the pulp and 
aper industry. Final report February 1976-Mrch 1977, 3:4200 
(PB-266307) 
Energy use and distribution in the pulp paper and boardmaking 
industries, 3:4189 (ORNL/TM-5884 
PAPER INDUSTRY/ENVIRONMENTAL IMPACTS 
Energy use and distribution in the pulp paper and boardmaking 
industries, 3:4189 (ORNL/TM-5884) 
PAPER INDUSTRY/MATERIALS RECOVERY 
Papermill wastewater treatment by microstraining. Final report, 
:4201 (PB-266574) 
PAPER INDUSTRY/POLLUTION CONTROL 
Energy requirements for environmental control in the pulp and 
PP r a? Final report February 1976-Mrch 1977, 3:4200 
PB- 07 
PAPER INDUSTRY/WATER POLLUTION CONTROL 
Papermill wastewater treatment by microstraining. Final report, 
:4201 (PB-266574) 
PARABOLIC COLLECTORS/EFFICIENCY 
Cylindrical parabolic mirror as reflector for solar collectors: 
efficiencies and optimization, 3:3007 (DLR-FB-76-55) 
PARABOLIC COLLECTORS/OPTIMIZATION 
Cylindrical parabolic mirror as reflector for solar collectors: 
efficiencies and optimization, 3:3007 (DLR-FB-76-55) 
PARABOLIC REFLECTORS 
See also COMPOUND PARABOLIC CONCENTRATORS 
PARABOLIC REFLECTORS/DESIGN 
Catoptric system for simultaneous concentration of light, laser, 
and other type paraxial rays into beams (Patent), 3:3013 
PARABOLIC REFLECTORS/EVALUATION 
Instrumentation for measuring direct and diffuse insolation in 
testing thermal collectors, 3:2840 
PARAFFIN/HYDROLYSIS 
Solvent performance in THTR nuclear fuel reprocessing. II. On 
the formation of dibutyl phosphoric acid by radiolytic and 
hydrolytic degradation of the TBP-n-paraffin extractant, 3:2587 
PARAFFIN/LATENT HEAT STORAGE 
Efficiency of paraffin wax as a thermal energy storage system, 
3:3039 
Two-component the:mal energy storage material (Encapsulated 
paraffin/water slurry), 3:3 
PARAFFIN/RADIATION DOSES 
Solvent performance in THTR nuclear fuel reprocessing. I. 
Calculation of doses received by TBP-n-paraffin extractant in 
reprocessing THTR fuels applying a Thorex flowsheet, 3:2586 
PARAFFIN/RADIOLYSIS 
Solvent performance in THTR nuclear fuel reprocessing. II. On 
the formation of dibutyl phosphoric acid by radiolytic and 
hydrolytic degradation of the TBP-n-paraffin extractant, 3:2587 
PARAFFINS 
See ALKANES 
PARAHO PROCESS/SPENT SHALES 
Disposal of retorted oil shale from the Paraho oil shale project. 
Final report, April 1974-December 1976, 3:2515 (PB-263793) 
PARAMETRIC AMPLIFIERS/JOSEPHSON JUNCTIONS 
Parametric amplification and oscillation at 36 GHz using a point 
contact Josephson junction. Technical report 1 Feb 1976-31 Jan 
1977, 3:4679 (AD-A-031895) 
PARTICLE INTERACTIONS/QUANTUM FIELD THEORY 
Local operator products in gauge theories. II (Currents), 3:5520 
(COO-2220-89) 
PARTICLE PROPERTIES/TABLES 
New particle searches and discoveries. A supplement to the 1976 
edition of ‘Review of Particle Properties, 3:5491 
PARTICLE SIZE/MEASURING METHODS 
Automatic particle-size analysis of HTGR recycle fuel, 3:2566 
(ORNL/TM-5907) 
PARTICLE SIZE CLASSIFIERS/OPERATION 
Quality engineering and control semiannual progress report 
November and December 1976 and January-April 1977, 3:4515 
(RFP-2644) 
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PARTICLE TRACKS/DELTA RAYS 
Track theory applied to physical, chemical, and biological 
systems, 3:5584 
PARTICLES/ECOLOGICAL CONCENTRATION 
National assessment of the urban particulate problem. Volume 
XVI. Providence, Rhode Island. Final report, 3:5126 (PB- 
268017) 
PARTICLES/POLLUTION CONTROL EQUIPMENT 
Courdinating the attack on particulates (EPRI test facility), 3:4032 
PARTICLES/SAMPLING 
Evaluation of stationary source particulate measurement methods. 
Volume II. Oil-fired steam generators. Interim report October 
1973-February 1976, 3:5129 (PB-269081) 
PARTICLES (FUEL) 
See FUEL PARTICLES 
PARTON MODEL/QUANTUM CHROMODYNAMICS 
Scalar quantum chromodynamics in two dimensions and parton 
model (Scalar quarks, SU(N) groups), 3:5524 (COO-2220-106) 
PASSIVE SOLAR COOLING SYSTEMS/MATHEMATICAL 
MODELS 
Numerical simulation of a solar heated and cooled house using 
roof ponds and movable insulation, 3:2971 
PASSIVE SOLAR HEATING SYSTEMS 
Energy storage using building heat capacity group report, 3:3073 
Window and its heat balance, taking into account sun radiation 
and additional precautions, 3:2937 
PASSIVE SOLAR HEATING SYSTEMS/CONSTRUCTION 
Hybrid passive/active solar house (Trombe wall with forced air 
circulation), 3:2970 
PASSIVE SOLAR HEATING SYSTEMS/COST 
Thermal mass and beadwalls in two new buildings, 3:2975 
PASSIVE SOLAR HEATING SYSTEMS/DESIGN 
Computer-aided design of windows as passive solar collectors, 
3:2973 
Use of building structural components for thermal storage 
(SKYTHERM, BAER, WRIGHT, ODEILLO, MIGEL, 
LOF), 3:2993 
PASSIVE SOLAR HEATING SYSTEMS/MATHEMATICAL 
MODELS 
Analytical model for passive solar heated buildings, 3:2969 
Numerical simulation of a solar heated and cooled house using 
roof ponds and movable insulation, 3:2971 
PASSIVE SOLAR HEATING SYSTEMS/PERFORMANCE 
Analysis and application of the pivotable solar heat exchanger 
window wall, 3:2974 
Passive solar heating systems of the interior concentrator type, 
3:2972 
Simulation analysis of passive solar heated buildings: the influence 
of climate and geometry on performance, 3:2967 
Thermal mass and beadwalls in two new buildings, 3:2975 
PASSIVE SOLAR HEATING SYSTEMS/PERFORMANCE 
TESTING 
Simulation analysis of passive solar heated buildings: comparison 
with test room results, 3:2968 
PASSIVE SOLAR HEATING SYSTEMS/SENSIBLE HEAT 
STORAGE 
Use of building structural components for thermal storage 
(SKYTHERM, BAER, WRIGHT, ODEILLO, MIGEL, 
LOF), 3:2993 
PASSIVE SOLAR HEATING SYSTEMS/SIMULATION 
Simulation analysis of passive solar heated buildings: the influence 
of climate and geometry on performance, 3:2967 
Simulation analysis of passive solar heated buildings: comparison 
with test room results, 3:2968 
PATIENTS/RADIATION DOSES 
Patient exposure from diagnostic x rays: an analysis of 1972-1974 
NEXT data. Final report 1 Oct 72-30 Aug 74, 3:5306 (PB- 
267741) 
PATIENTS/RESPIRATION 
Ventilation-perfusion lung imaging in diaphragmatic paralysis, 
3:5270 (UCLA-12-1127) 
PDP COMPUTERS/JOINING 
Communication system for remote processor control (PDP 11/35 
and Interdates 7/32), 3:5741 (COO-2383-0040) 
PEACE RIVER DEPOSIT/GEOLOGIC STRUCTURES 
Emerging geology of the heavy-oil sands, 3:2497 
PEACH BOTTOM-1 REACTOR/FUEL ELEMENTS 
Distribution of fission products in Peach Bottom HTGR fuel 
element E14-01, 3:3346 (ORNL/TM-5730) 
PEARL SPAR 
See DOLOMITE 
PEAT/BITUMENS 
Study of bitumens in solid fuels with an electron microscope, 
3:2115 
PEAT/HYDROLYSIS 
Investigation of the composition of the hydroxycarboxylic and 
benzenecarboxylic acids produced by the oxidation of the 
residue from the hydrolysis of peat, 3:2131 


PERSONNEL/MAXIMUM PERMISSIBLE EXPOSURE 


PEBBLE BED REACTORS 
See also AVR REACTOR 
PEBBLE BED REACTORS/REACTOR CORES 
Nuclear reactor with a charge of spherical fuel elements (Patent), 
3:3363 


PELLETS (FUEL) 
See FUEL PELLETS 
PENNING DISCHARGES/PLASMA DIAGNOSTICS 
A heavy ion beam probe system for investigation of a modified 
Penning discharge, 3:5633 (N-77-19868) 
PENNSYLVANIA/OIL FIELDS 
Oil fields of the greater Pittsburgh region. Mineral resource report 
70, 3:2350 
PENNSYLVANIA/SURFACE MINING 
Enforcement of strip mining laws, 3:2307 
PENTADIENES/ISOMERIZATION 
Photolysis of SO2 at 3130 A in the presence of the 1,3-pentadienes, 
3:4600 
PENTAERYTHRITOL TETRANITRATE 
See PETN 
PENTANE/OXIDATION 
Rate constants for elementary steps in hydrocarbon oxidation, 
3:4642 


PEP STORAGE RINGS 
(Positron-electron-proton storage ring.) 
PEP STORAGE RINGS/BEAM PROFILES 
Vertical beam size due to orbit and alignment errors, 3:4974 
PEP STORAGE RINGS/KLYSTRONS 
Performance of a high efficiency high power uhf klystron, 3:4997 
PEP STORAGE RINGS/MAGNETIC FIELDS 
Magnetic field quality requirements for PEP, 3:4972 
PEP STORAGE RINGS/REVIEWS 
Positron-Electron Project (PEP), 3:5005 
PEP STORAGE RINGS/RF SYSTEMS 
rf system for the PEP storage ring, 3:4999 
PERCHLORATES/POTENTIOMETRY 
Lower limits of the potentiometric titration of perchlorate using a 
perchlorate ion-selective electrode, 3:4568 
PERCHLORIC ACID/CHEMICAL REACTIONS 
Decomposition and ignition of ammonium perchlorate in a stream 
of perchloric acid vapor, 3:4650 
PERMANENT MAGNETS/BIBLIOGRAPHIES 
Cobalt rare earth permanent magnets (citations from the NTIS 
data base). Report for 1964-May 77, 3:4321 (NTIS/PS-77/0443) 
Cobalt rare earth permanent magnets (citations from the 
Engineering Index data base). Report for 1970-May 77, 3:4322 
(NTIS/PS-77/0444) 
PERMUTIT (ORGANIC) 
See ORGANIC ION EXCHANGERS 
PEROXIDASES/PURIFICATION 
Thyroid peroxidase of the pig, dog, rat, and mouse. Solubilization 
and identification of isozymes by isoelectric focusing, 3:5241 
PEROXIDASES/SOLUBILITY 
Thyroid peroxidase of the pig, dog, rat, and mouse. Solubilization 
and identification of isozymes by isoelectric focusing, 3:5241 
PEROXIDES 
See also HYDROGEN PEROXIDE 
PEROXIDES/ENVIRONMENTAL TRANSPORT 
Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB-267121) 
PERSONNEL 
See also AVIATION PERSONNEL 
MILITARY PERSONNEL 
MINERS 
RADIOLOGICAL PERSONNEL 
PERSONNEL/ACCIDENTS 
Risk management guide, 3:5372 (ERDA-76-45/11) 
PERSONNEL/DATA COMPILATION 
Who's Who III in the Interagency Energy/Environment R and D 
Program, 3:3964 (EPA-600/9-77-011) 
PERSONNEL/EDUCATION 
Addendum to the operation and maintenance manual (Nuclear 
power plants), 3:3229 (AED-Conf-76-660-031) 
International nuclear planning and manpower requirements, 
3:3231 (ANL-77-XX-62) 
Role of U.S. universities in global manpower training, 3:3232 
(ANL-77-XX-62) 
Training of nuclear power plant operators, 3:3237 (Juel-Conf-21) 
Uniform approach for on-site training and qualification of health 
physics technicians, 3:3841 
PERSONNEL/FIRST AID 
First aid rules in nuclear power plants, 3:3843 
PERSONNEL/INDUSTRIAL MEDICINE 
Health hazard evaluation/toxicity determination report 76-58-342, 
Frontier Airlines, Denver, Colorado, 3:5307 (PB-269140) 
PERSONNEL/MAXIMUM PERMISSIBLE EXPOSURE 
Sulfur dioxide. Draft environmental impact statement, 3:5156 (PB- 
266160) 





PERU/HYDROELECTRIC POWER 


PERU/HYDROELECTRIC POWER 
Peru extends Andean river So aay 3:2803 
PESTICIDES/DECOMPOSITI 
Development of microwave plasma detoxification process for 
hazardous wastes. Phase I. Final report, 3:5127 (PB-268526) 
PETN 
(Pentaerythritol tetranitrate.) 
PETN/DETONATIONS 
Detonation velocity of PETN in small confined cylindrical 
charges, 3:5078 
Initiation of tetryl by small charges of PETN, 3:5079 
PETRA STORAGE RING/ACCELERATOR FACILITIES 
PETRA physical plant, 3:5014 
PETRA STORAGE RING/ON-LINE CONTROL SYSTEMS 
PETRA control system, 3:5001 
PETRA STORAGE RING/REVIEWS 
Electron-positron storage ring PETRA: plans and status, 3:5006 
PETRA STORAGE RING/VACUUM SYSTEMS 
New techniques for the PETRA vacuum system, 3:4976 
PETROCHEMICAL PLANTS/ECONOMICS 
Technical and economic problems in the production of ethylene at 
megaton plants, 3:2372 
PETROCHEMICAL PLANTS/TECHNOLOGY ASSESSMENT 
Technical and economic problems in the production of ethylene at 
megaton plants, 3:2372 
PETROCHEMICALS 
See also CHEMICAL FEEDSTOCKS 
PETROCHEMICALS/CHEMICAL FEEDSTOCKS 
Chemicals from coal. Interim report for HRI H-Coal, 3:2097 (FE- 


1534-48) 
PETROCHEMICALS/PRODUCTION 
Chemicals from coal. Quarterly technical progress report, 
January-March 1977, 3:2096 (FE-1534-46) 
PETROLEUM 
See also OIL WELLS 
SHALE OIL 
WELL STIMULATION 
PETROLEUM/ALLOCATIONS 
Annual report 1974-1975. Annual report No. 1, 3:2417 (PB- 


266578) 
PETROLEUM/CHARGES 
Draft environmental impact statement (DEIS) for the cumulative 
production/consumption effects of the crude oil price incentive 
rulemakings. (DES 77-7), 3:2409 (FEA/H-77/333) 
PETROLEUM/CHEMICAL ANALYSIS 
GLC analysis of n-paraffin distributions in crude oils and topped 
crude oils for oil identification, 3:2424 (BERC/RI-77/12) 
PETROLEUM/CHEMICAL COMPOSITION 
Hydrocarbon composition of straight-run naphtha cuts from 
crudes produced in new Belorussian oil fields, 3:2431 
PETROLEUM/CLASSIFICATION 
Classification of oils by the application of pattern recognition 
techniques to infrared spectra. Final report, 3:2422 (AD-A- 
039387) 
PETROLEUM/COMBUSTION PRODUCTS 
Improved marine boiler reliability. Phase II. Volume IV. Stack 
gas analysis. Final report on Task 4, 3:5122 (PB-266843) 
Nitrogen oxide kinetics in combustion systems and their 
embodiment in computation schemes, 3:2403 (CONF-7604124- 
P2 


) 
PETROLEUM/DEHYDRATORS 
Behavior of disperse water droplets in an inhomogeneous electric 
field, 3:2368 
PETROLEUM/DEMAND FACTORS 
Canadian oil: supply and requirements, 3:2416 (NP-22404) 
PETROLEUM/DEMETALLIZATION 

Fuel contaminants: Volume 2. Removal technology evaluation. 

Final report Jun 1975-Apr 1976, 3:2043 (PB-260475) 
PETROLEUM/DENITRIFICATION 

Fuel contaminants: Volume 2. Removal technology evaluation. 

Final report Jun 1975-Apr 1976, 3:2043 (PB-260475) 
PETROLEUM/DESALINATION 

Behavior of disperse water droplets in an inhomogeneous electric 

field, 3:2368 
PETROLEUM/DESULFURIZATION 

Desulfurization of coal and petroleum. Volume 1. 1964-1975 (a 
bibliography with abstracts). Report for 1964-1975, 3:2041 
(NTIS/PS-77/0433) 

Desulfurization of coal and petroleum. Volume 2. 1976-May 1977 
(a bibliography with abstracts). Report for 1976-May 1977, 
3:2042 (NTIS/PS-77/0434) 

Fuel contaminants: Volume 2. Removal technology evaluation. 
Final report Jun 1975-Apr 1976, 3:2043 (PB-260475) 

PETROLEUM/EMULSIFICATION 
Petroleum emulsions: formation, stability, properties, 3:2427 
PETROLEUM/EVAPORATION 

Revision of evaporative hydrocarbon emission factors. Final 

report, 3:2411 (PB-267659) 
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PETROLEUM/MATURATION 
Thermal alteration experiments on organic matter from recent 
marine sediments in relation to petroleum genesis, 3:2312 
PETROLEUM/MEETINGS 
Symposium on divestiture, beer gy 2 and energy. Volume 22, 
No. 1. General papers. Preprints, 3:2 
PETROLEUM/POLAROGRAPHY 
Polarographic behavior of sulfones obtained from sulfur 
compounds in middle fractions of crude oil, 3:2389 
PETROLEUM/PRODUCTION 
Draft environmental impact statement (DEIS) for the cumulative 
production/consumption effects of the crude oil price incentive 
rulemakings. (DES 77-7), 3:2409 (FEA/H-77/333) 
PETROLEUM/PURIFICATION 
Upgrading metal-contaminated petroleum oils containing 
vanadium and/or nickel (Patent; for catalytic cracking), 3:2353 
PETROLEUM/REFINING 
Hydrocarbon composition of straight-run naphtha cuts from 
crudes produced in new Belorussian oil fields, 3:2431 
Folesmmutle behavior of sulfones obtained from sulfur 
compounds in middle fractions of crude oil, 3:2389 
Thermal stability of nitrogen-compound concentrates, 3:2366 
PETROLEUM/RESEARCH PR 
Inventory of energy research and development: 1973-1975. 
Volume I, Serial U. Part I, 3:3980 (PB-265125(Pt.1)) 
PETROLEUM/SEPARATION PROCESSES 
Feasibility study of the precipitation of solid hydrocarbons of 
petrolatum in an inhomogeneous electric field, 3:2369 
PETROLEUM/STATISTI 
Monthly petroleum statistics report, 3:4033 (NTISUB/C-130) 
PETROLEUM/STORAGE 
Cylindrical storage tanks, 3:2436 
Facilities for storage and handling of oil and natural gas, 3:2435 
PETROLEUM/STORAGE FACILITIES 
Buildings for the storage of mineral oil and gas. Extraction, 
storage, extraction, 3:2438 
PETROLEUM/TRADE 
Annual report 1974-1975. Annual report No. 1, 3:2417 (PB- 


266578) 
PETROLEUM/TRANSPORT 
Buildings for the storage of mineral oil and gas. Extraction, 
storage, extraction, 3:2438 
Facilities for storage and handling of oil and natural gas, 3:2435 
PETROLEUM/UNDERGROUND STORAGE 
Principles of intensification of leaching underground cavities, 
3:2440 
Strategic Petroleum Reserve. Final environmental impact 
statement for Central Rock Mine (Kentucky), 3:2433 (FEA/S- 
77/214) 
PETROLEUM DEPOSITS 
See also OIL FIELDS 
PETROLEUM DEPOSITS/EXPLORATION 
Changes in technico-economic indices of drilling work in 
connection with the search for nonanticlinal traps, 3:2317 
Contemporary structural plan of lower Cenozoic and upper 
Cretaceous formations and oil and gas potential of the North- 
West Black Sea shelf area, 3:2328 
Direction of regional migration of hydrocarbons in Mezozoic and 
Paleogenic sedimentary rocks of the Afghano-Tadjik depression 
basin, 3:2321 
Evaluation of oil and gas potential of sedimentary rocks from the 
degree of formational water metamorphism, 3:2319 
Evaluation of oil and gas potential of lower Permian deposits on 
the north-western flank of the Caspian depression, 3:2322 
Principles of location of boreholes on three-dimensional models of 
nonanticlinal traps, 3:2318 
Promising zone of oil and gas accumulation in the Transvolga 
sector of Saratov region, 3:2310 
Quality and efficacy of oil and gas exploration, 3:2316 
Results and further tasks of exploration of oil and gas deposits in 
Poland, 3:2331 
Use of computers when analyzing geological and economic 
efficiency of oil and gas exploration and prospecting, 3:2323 
PETROLEUM DEPOSITS/GEOCHEMICAL SURVEYS 
Predicting prospects of oil and gas potential by the content of 
iodine in subterranean waters, 3:2329 
PETROLEUM DEPOSITS/GEOLOGIC STRUCTURES 
Geological considerations of the Weber Sandstone reservoir, 
Rangely Field, Colorado, 3:2315 
PETROLEUM DEPOSITS/GEOLOGY 
Geological considerations of the Weber Sandstone reservoir, 
Rangely Field, Colorado, 3:2315 
PETROLEUM DEPOSITS/GEOPHYSICAL SURVEYS 
— the distribution of terrigenous reservoirs of different 
types by means of geophysical data, 3:2324 
PETROLEUM DEPOSITS/GRAVITY SURVEYS 
Geological interpretation of gravitational data of the central part 
of the caspian depression, 3:2325 
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PETROLEUM DEPOSITS/PROSPECTING 
Problems of oil and gas geological survey strategy and tactics in 
Poland, 3:2332 
PETROLEUM DEPOSITS/RESERVOIR ROCK 
Pore geometry and reservoir aspects of secondary porosity in 
sandstones, 3:2314 
PETROLEUM DEPOSITS/SEISMIC SURVEYS 
New possibilities of direct exploration of oil and gas deposits by 
the seismic method, 3:2330 
oe and technical progress in oil and gas seismic exploration, 
3:2327 
PETROLEUM DEPOSITS/SPATIAL DISTRIBUTION 
Direction of regional migration of hydrocarbons in Mezozoic and 
Paleogenic sedimentary rocks of the Afghano-Tadjik depression 
basin, 3:2321 
PETROLEUM DISTILLATES/CLASSIFICATION 
Classification of oils by the application of pattern recognition 
techniques to infrared spectra. Final report, 3:2422 (AD-A- 
039387) 
PETROLEUM DISTILLATES/MANUFACTURING 
Production of solvent hexane by fractionation of platformer 
raffinate, 3:2386 
PETROLEUM DISTILLATES/PRODUCTION 
Process for hydrocarbon conversion (Patent), 3:2352 
PETROLEUM INDUSTRY/AIR POLLUTION 
Revision of evaporative hydrocarbon emission factors. Final 
report, 3:2411 (PB-267659) 
PETROLEUM INDUSTRY/CONTRACTS 
Development of the conditions for the search and extraction of 
petroleum and natural gas, 3:2420 
PETROLEUM INDUSTRY/ECONOMICS 
Cost situation in the petroleum industry since 1964, 3:2395 
PETROLEUM INDUSTRY/GERMAN FEDERAL REPUBLIC 
Situation of the German energy and petroleum market, 3:4015 
PETROLEUM INDUSTRY/GOVERNMENT POLICIES 
Energy and politics, 3:2419 
PETROLEUM INDUSTRY/HORIZONTAL DIVESTITURE 
Divestiture and R and D in the US. oil industry, 3:2418 
PETROLEUM INDUSTRY/OFFSHORE OPERATIONS 
Marine service bases for offshore oil development, 3:2394 (PB- 
267892) 
PETROLEUM INDUSTRY/REGULATIONS 
Petroleum regulation: the false dilemma of decontrol, 3:2414 (AD- 
A-040893) 
Tas force on compliance and enforcement. Volume 2. Task force 
report. Final report, 3:2415 (FEA/T-7/307(Vol.2)) 
PETROLEUM INDUSTRY/VERTICAL DIVESTITURE 
Divestiture and R and D in the U.S. oil industry, 3:2418 
PETROLEUM PRODUCTS 
See also GAS OILS 
GASOLINE 
KEROSENE 
LUBRICATING OILS 
REFINERY GASES 
PETROLEUM PRODUCTS/ALLOCATIONS 
Findings and views of the FEA concerning the exemption of 
certain petroleum products from mandatory allocation and price 
regulations, 3:2392 (PB-259315) 
PETROLEUM PRODUCTS/CHEMICAL COMPOSITION 
Fate and effects of petroleum hydrocarbons in marine coastal 
ecosystems (Biological effects of petroleum hydrocarbons on 
marine organisms in coastal ecosystems), 3:5193 (BNWL- 


2100(Pt.2) 
PETROLEUM PRODUCTS/COMPARATIVE EVALUATIONS 
Aromatic extracts used as rubber extenders and plasticizers, 3:2390 
PETROLEUM PRODUCTS/ELECTRICAL PROPERTIES 
Effect of diffuse daylight on electrical conductivity and static 
charging of hydrocarbon fluids, 3:2432 
PETROLEUM PRODUCTS/ENVIRONMENTAL EFFECTS 
Fate and effects of petroleum hydrocarbons in marine coastal 
ecosystems (Biological effects of petroleum hydrocarbons on 
marine organisms in coastal ecosystems), 3:5193 (BNWL- 
2100(Pt.2)) 
PETROLEUM PRODUCTS/EVAPORATION 
Evaporation loss of hydrocarbon in handling petroleum, 3:2404 
PETROLEUM PRODUCTS/PURIFICATION 
Fuel cleanliness--a most important problem in chemmotology, 
3:2441 
PETROLEUM PRODUCTS/STATISTICS 
Monthly petroleum statistics report, 3:4033 (NTISUB/C-130) 
PETROLEUM PRODUCTS/STORAGE 
Cylindrical tank constructions, 3:2437 
Fuel cleanliness--a most important problem in chemmotology, 


3:2441 
PETROLEUM PRODUCTS/STORAGE FACILITIES 
Buildings for the storage of mineral oil and gas. Extraction, 
storage, extraction, 3:2438 
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PETROLEUM PRODUCTS/TRADE 
Petroleum market shares: report on sales of refined petroleum 
products, December 1976, 3:2393 (PB-265771) 
PETROLEUM REFINERIES/CHEMICAL REACTORS 
Heat transfer in contactor for sulfuric acid alkylation of 
isoparaffins with olefins, 3:2364 
Operating experience with type I-A/IM catalytic units, 3:2365 
PETROLEUM REFINERIES/EQUIPMENT 
= of liquid distribution method on operation of contact stage, 
3:2370 
PETROLEUM REFINERIES/FURNACES 
Entrainment of particles from polydisperse fluidized bed, 3:2363 
Tube furnace with intermediate circulation of heat carrier, 3:2362 
PETROLEUM REFINERIES/GASEOUS WASTES 
Evaporation loss of hydrocarbon in handling petroleum, 3:2404 
PETROLEUM REFINERIES/POWER GENERATION 
Case study applications of venture analysis. Monthly report, June 
1977, 3:3190 (FE-2685-01) 
PETROLEUM REFINERIES/WASTE HEAT UTILIZATION 
Tube furnace with intermediate circulation of heat carrier, 3:2362 


ws PETTEN HIGH FLUX REACTOR 


See HFR REACTOR 
PFR REACTOR/PLANNING 
DFR closes, 3:3433 
PHAGES 
See BACTERIOPHAGES 
PHANTOMS/GAMMA DOSIMETRY 
Physical principles of photon dosimetry, 3:5602 
PHANTOMS/X-RAY DOSIMETRY 
Physical principles of photon dosimetry, 3:5602 
PHASOTRONS 
See SYNCHROCYCLOTRONS 
PHENIX REACTOR/PERFORMANCE 
Phenix-250, precursor to the super-phenix, 3:3430 
PHENIX REACTOR/REACTOR OPERATION 

Operating experience with the Phenix nuclear power station from 

the point of view of safety, 3:3697 (CONF-761001-P1) 
PHENIX REACTOR/REACTOR SAFETY 

Operating experience with the Phenix nuclear power station from 
the point of view of safety, 3:3697 (CONF-761001-P1) 

Safety conclusions from start-up tests and from the analysis of the 
core behaviour of Phenix, 3:3696 (CONF-761001-P1) 

PHENIX REACTOR/REACTOR START-UP 

Safety conclusions from start-up tests and from the analysis of the 

core behaviour of Phenix, 3:3696 (CONF-761001-P1) 
PHENOLS/THERMAL CONDUCTIVITY 

Low temperature thermal conductivity of some composite 

materials, 3:4502 
PHENYL RADICALS/CHEMICAL REACTIONS 
Phenylium (CsH;* ) ion-molecule reactions studied by ion 
cyclotron resonance spectroscopy, 3:4584 
PHILADELPHIA ELECTRIC POWER REACTOR-1 
See LIMERICK-1 REACTOR 
PHOSPHATE PROCESS/FLOWSHEETS 

Flue gas desulfurization in venturi scrubbers and spray towers, 

3:2151 (CONF-7604124-P1) 
PHOSPHATE ROCKS 

See also CALCIUM CARBONATES 
PHOSPHATE ROCKS/AVAILABILITY 

Phosphate-1977 (Supply/demand of phosphate rock in U.S. and 
effects), 3:3975 (PB-267739) 

PHOSPHATES/AVAILABILITY 

Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 4: 
materials supply and management panel report, 3:4319 (ERDA- 
76-28V 1(App.4)) 

PHOSPHATIDES 
See PHOSPHOLIPIDS 
PHOSPHIDES/MAGNETIC PROPERTIES 

Magnetic excitations in an amorphous ferromagnet 

((Fees Niss)sPisBeAls), 3:4374 (BNL-23003) 
PHOSPHOLIPIDS 

See also LECITHINS 
PHOSPHOLIPIDS/BIOSYNTHESIS 

In vivo metabolism of pulmonary alveolar epithelial type II 
pneumonocytes and macrophages from Syrian hamsters, 3:5231 
(LF-56) 

Synthesis of surface-active phospholipids by a cell culture of a 
combined cell carcinoma of the lung from a beagle dog, 3:5230 
(LF-56) 

PHOSPHONIC ACID ESTERS/IMPURITIES 

Impurities that cause difficulty in stripping actinides from 
commercial tetraalkylcarbamoylmethylphosphonates, 3:2583 
(ORNL/TM-S5878) 

PHOSPHONIC ACID ESTERS/PURIFICATION 

Bidentate organophosphorus extractants: purification, properties 
and applications to removal of actinides from acidic waste 
solutions, 3:2612 (ARH-SA-263) 
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PHOSPHONIC ACID ESTERS/SOLVENT PROPERTIES 
Bidentate organophosphorus compounds as extractants from 
acidic waste solutions: a comparative and systematic study, 
3:2614 (CONF-770907-3) 
PHOSPHORIC ACID/ENVIRONMENTAL TRANSPORT 
Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB-267121) 
PHOSPHORIC ACID/PRODUCTION 
Recovering uranium from wet-process phosphoric acid, 3:2543 
PHOSPHORIC ACID/THERMODYNAMIC PROPERTIES 
Thermodynamics of electrolytes. VI. Weak electrolytes including 
H3PQOu,, 3:4573 
PHOSPHORIC ACID ESTERS 
See also HDEHP 
PHOSPHORIC ACID ESTERS/COMBUSTION PRODUCTS 
Coal mine combustion products identification and analysis. 
Hydraulic fluids. Open file report, 3:4619 (PB-267658) 
PHOSPHORUS/X-RAY FLUORESCENCE ANALYSIS 
Inorganic constituents in Finnish fuel peat ash, 3:2138 
PHOSPHORUS 33/USES 
Nuclear medicine technology progress report for quarter ending 
June 30, 1977, 3:5268 (ORNL/TM-6044) 
PHOSPHORYLASES 
See PHOSPHOTRANSFERASES 
PHOSPHOTRANSFERASES/BIOCHEMICAL REACTION 
KINETICS 
Kinetic and photochemical studies and alteration of ultraviolet 
sensitivity of Escherichia coli thymidine kinase of halogenated 
allosteric regulators and substrate analogues, 3:5298 
PHOSPHOTRANSFERASES/BIOLOGICAL RADIATION 
EFFECTS 
Kinetic and photochemical studies and alteration of ultraviolet 
sensitivity of Escherichia coli thymidine kinase of halogenated 
allosteric regulators and substrate analogues, 3:5298 
PHOSPHOTRANSFERASES/CHEMICAL ACTIVATION 
Evaluation with the centrifugal fast analyzer of a chemical 
activation procedure for creatine kinase MB isoenzyme, 3:5236 
PHOTOCATHODES/MATERIALS 
Cathodes for photodriven hydrogen generators: ZnTe and CdTe, 
3:2731 
PHOTOCHEMICAL OXIDANTS 
International conference on oxidant problems: analysis of the 
on presented. I. Definition of key issues, 
3:51 
PHOTOCHEMICAL REACTIONS 
See also PHOTOSYNTHESIS 
PHOTOCHEMICAL REACTIONS/REACTION KINETICS 
Chemical consequences of air quality standards and of control 
implementation programs. Roles of hydrocarbons, oxides of 
nitrogen and aged smog in the production of photochemical 
oxidant. Final report | August 1973-30 June 1974, 3:5130 (PB- 
269376) 
PHOTODETECTORS/PHYSICAL RADIATION EFFECTS 
Response of lwir HgCdTe photoconductive detectors to ionizing 
radiation. Technical report, 3:5044 (AD-A-040397) 
PHOTOGALVANIC CELLS/OPERATION 
Photoelectrochemical energy conversion and storage. The 
fam gman CdSe cell with different storage modes, 3:2887 
PHOTOGRA 
See IMA GES 
PHOTOIONIZATION/CROSS SECTIONS 
Experimental photoionization cross sections of gamma ray 
photons for low, medium, and high Z atoms, 3:5570 
PHOTOMULTIPLIERS/STABILIZATION 
Photomultiplier tube base for high pulsed anode currents, 3:5059 
PHOTON COLLISIONS 
See also PHOTON-ATOM COLLISIONS 
PHOTON-MOLECULE COLLISIONS 
PHOTON COLLISIONS/BACKSCATTERING 
Bhabha Atomic Research Centre, Bombay, 3:5579 
PHOTON COLLISIONS/COHERENT SCATTERING 
—— formulation of coherent scattering of gamma rays, 


556 
PHOTON COLLISIONS/RAYLEIGH SCATTERING 
= formulation of coherent scattering of gamma rays, 


3:5 
PHOTON TRANSMISSION SCANNING/EQUIPMENT 
Device for measuring radiation absorption (Patent), 3:5058 
X-ray detector (Patent), 3:5022 
PHOTON TRANSPORT 
(For diffusion or transmission of energetic i in material media.) 
PHOTON TRANSPORT/COMPUTER CoD 
PRETART/TARTYV user's manual eel for checking 
geometry before TARTNP runs), 3:5566 (UCID-17518) 
PHOTON-ATOM COLLISIONS/ANGULAR DISTRIBUTION 
Measurement of angular distribution of incoherently scattered 
gamma rays from atoms, 3:5574 
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PHOTON-ATOM COLLISIONS/DISSOCIATION 
Review of: photon excitation of atoms and molecules, 3:5487 
(UCRL-79602) 
PHOTON-ATOM COLLISIONS/EXCITATION 
Review of: photon excitation of atoms and molecules, 3:5487 
(UCRL-79602) 
PHOTON-ATOM COLLISIONS/INCOHERENT SCATTERING 
Measurement of angular distribution of incoherently scattered 
gamma rays from atoms, 3:5574 
PHOTON-ATOM COLLISIONS/IONIZATION 
Review of: photon excitation of atoms and molecules, 3:5487 
(UCRL-79602) 
PHOTON-ATOM COLLISIONS/PHOTOELECTRIC EFFECT 
Variation of total to K-shell photoelectric cross section ratios with 
atomic number and photon energy, 3:5484 
PHOTON-ATOM COLLISIONS/REVIEWS 
Present status of photon cross section data 100 eV to 100 GeV, 
3:5568 
PHOTONEUTRONS/POLARIZATION 
Polarimeter for threshold photoneutron spectroscopy, 3:5034 
PHOTON-MOLECULE COLLISIONS/DISSOCIATION 
Review of: photon excitation of atoms and molecules, 3:5487 
(UCRL-79602) 
PHOTON-MOLECULE COLLISIONS/EXCITATION 
Review of: photon excitation of atoms and molecules, 3:5487 
(UCRL-79602) 
PHOTON-MOLECULE COLLISIONS/IONIZATION 
Review of: photon excitation of atoms and molecules, 3:5487 
(UCRL-79602) 
PHOTON-MOLECULE COLLISIONS/KINETIC EQUATIONS 
Final report of a preliminary investigation of the problems of 
determining the energy distribution within molecules interacting 
with intense laser radiation, 3:5482 (UCRL-13750) 
PHOTOSYNTHESIS/MEASURING METHODS 
Autoradiographic investigation of diatom succession in Lake 
Tahoe (Natural '*C tracer), 3:5186 (CONF-770830-2) 
Determination of photosynthesis and transpiration using a flow 
through gas exchange chamber, 3:5056 (UCLA-12-1119) 
PHOTOSYNTHESIS/PHOTOCHEMICAL REACTIONS 
Cyclic electron transport in photosynthesis, 3:5276 (BNL-23271) 
PHOTOVOLTAIC CONVERSION/RESEARCH PROGRAMS 
Status and prospects for widespread utilization of solar energy as a 
national energy resource, 3:2824 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
PHOTOVOLTAIC POWER PLANTS/COST BENEFIT 
ANALYSIS 
Environmental assessment of solar energy power plants (USA), 
3:2895 (EPRI-ER-371-SR) 
PHOTOVOLTAIC POWER PLANTS/ECONOMICS 
Requirements assessment of photovoltaic electric power systems, 
3:2890 (EPRI-ER-371-SR) 
PHOTOVOLTAIC POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Environmental assessment of solar energy power plants (USA), 
3:2895 (EPRI-ER-371-SR) 
PHOTOVOLTAIC POWER PLANTS/FEASIBILITY STUDIES 
Requirements assessment of photovoltaic electric power systems, 
3:2890 (EPRI-ER-371-SR) 
PHOTOVOLTAIC POWER PLANTS/PLANNING 
Requirements assessment of photovoltaic electric power systems, 
3:2889 (EPRI-ER-283-SR(Vol.2)) 
PHOTOVOLTAIC POWER PLANTS/POWER GENERATION 
Requirements assessment of photovoltaic electric power systems, 
3:2890 (EPRI-ER-371-SR) 
PHOTOVOLTAIC POWER PLANTS/SITE SELECTION 
Environmental assessment of solar energy power plants (USA), 
3:2895 (EPRI-ER-371-SR) 
PHWR TYPE REACTORS 
See also MZFR REACTOR 
PICKERING-1 REACTOR 
PICKERING-3 REACTOR 
RAJASTHAN-1 REACTOR 
RAJASTHAN-2 REACTOR 
PHWR TYPE REACTORS/ELECTRICAL EQUIPMENT 
Electrical design aspects for nuclear power plants, 3:3382 
PHYSICAL RADIATION EFFECTS/MATHEMATICAL 
MODELS 
Heterogeneous void nucleation in irradiated materials, 3:4426 
Solute segregation during irradiation, 3:4505 (CONF-770641-8) 
Study of the effect of void surface coatings on radiation-induced 
swelling, 3:5608 (ORNL/TM-5670) 
PHYSICAL RADIATION EFFECTS/VOIDS 
Effect of mobile helium on void nucleation, 3:5609 
Heterogeneous void nucleation in irradiated materials, 3:4426 
PHYSICS 
See also HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
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SOLID STATE PHYSICS 

In at the beginnings: a physicist's life (Book; autobiography of 

Philip M. Morse), 3:5617 
PHYTOPLANKTGN 

See also ALGAE 
PHYTOPLANKTON/BIOMASS 

Coordination: southeast continental shelf studies. A progress 
report (Effects of Gulf Stream intrusions on biology and water 
quality of SE Atlantic Bight), 3:5188 (SRO-901-2) 

Nutrient enrichment and eutrophication of Lake Michigan. 
Progress report, November 1, 1971-September 30, 1977, 3:5196 
(COO-2003-27) 

PHYTOPLANKTON/PHOTOSYNTHESIS 

Autoradiographic investigation of diatom succession in Lake 

Tahoe (Natural '*C tracer), 3:5186 (CONF-770830-2) 
PHYTOPLANKTON/POPULATION DYNAMICS 

Autoradiographic investigation of diatom succession in Lake 

Tahoe (Natural '*C tracer), 3:5186 (CONF-770830-2) 
PHYTOPLANKTON/WATER CURRENTS 

Coordination: southeast continental shelf studies. A progress 
report (Effects of Gulf Stream intrusions on biology and water 
quality of SE Atlantic Bight), 3:5188 (SRO-901-2) 

PICKERING-1 REACTOR/STEAM TURBINES 

Wet steam turbines for CANDU-Reactors, 3:3381 

PICKERING-3 REACTOR/PRESSURE TUBES 
Nondestructive testing of pressure tubes in a nuclear power 
reactor, 3:3390 
PIG DISCHARGES 
See PENNING DISCHARGES 
PINS (FUEL) 
See FUEL PINS 
PION MINUS-PROTON INTERACTIONS/BARYON- 

EXCHANGE MODELS 

Baryon exchange reactions in 7-p scattering at 4 GeV/c 
(Differential cross sections), 3:5499 (LBL-6149) 

PION MINUS-PROTON INTERACTIONS/DIFFRACTION 

MODELS 

Diffractive dissociation process 7 p — 7 (a 7* p) at 14 GeV/c 
(Cross sections, Deck effect, t- and s-channel helicity 
conservation), 3:5510 (LBL-6460) 

PION PLUS REACTIONS/SPALLATION 

Fragmentation of gold by pions and protons, 3:5550 

PIONIC ATOMS/RESEARCH PROGRAMS 

Twenty-third annual report, November 1, 1976-October 31, 1977 
(Summazvies of research activities at California Institute of 
Technology), 3:5543 (CALT-63-291b) 

PION-NUCLEON INTERACTIONS/CURRENT 

COMMUTATORS 

Pion-nucleon o-commutator (S waves, phase shift, amplitudes), 
3:5511 (ORO-5126-16) 

PIONS 
See also PIONS MINUS 
PIONS/PARTICLE PRODUCTION 

Physics of low energy pion production (Threshold and 3-3 
regions, cross sections, off-shell T matrix and interaction range), 
3:5509 (LA-UR-77-1766) 

PIONS MINUS/DECAY 
Baryon exchange reactions in 7-p scattering at 4 GeV/c 
(Differential cross sections), 3:5499 (LBL-6149) 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
See also ALASKA GAS PIPELINE 
NATURAL GAS DISTRIBUTION SYSTEMS 
SLURRY PIPELINES 
PIPELINES/CONSTRUCTION 
Facilities for storage and handling of oil and natural gas, 3:2435 
PIPELINES/CONTROL SYSTEMS 

Control--coast to customer, 3:2488 

Remote control devices and process computers in monitoring and 
operation of natural gas pipelines (Trans-Austria Gas Pipeline), 


3:248 
PIPELINES/ENVIRONMENTAL IMPACTS 
Alaska natural gas transportation systems. Volume I. El Paso 
Alaska Company. docket no. CP 75-96, et al. General economic 
analysis comparison of systems. Draft environmental impact 
statement, 3:2484 (PB-267029) 
PIPELINES/FAILURES 
Specific features of the escape of gas into the atmosphere 
following “avalanche” rupture of a gas pipeline, 3:2491 
PIPELINES/VALVES 
Full bore pipeline valve apparatus (Patent), 3:4696 
PIPES 
Production of pipe bends by the inductive bending method, 3:3589 
PIPES/CREEP 
Verification by comparison of independent computer program 
solutions (Creep problems relevant to nuclear structures), 3:5740 
(CONF-770903-7) 


PLASMA 


PIPES/FAILURES 
Characteristics of pipe system failures in light water reactors, 
3:3781 (EPRI-NP-438) 
PIPES/IN-SERVICE INSPECTION 
Continuous monitoring of hot lines, including repair weldings, 
3:3586 
PIPES/JOINING 
Method for joining pipes with bored plates, particularly with heat 
exchanger plates (Patent), 3:4672 
PIPES/NONDESTRUCTIVE TESTING 
Nondestructive testing of pipelines, 3:3592 
PIPES/RUPTURES 
Two interesting types of damage in superheated-steam lines. Stress 
analysis, 3:3584 
PIPES/STRESS ANALYSIS 
Contributions of the ORNL piping program to nuclear piping 
design codes and standards, 3:3571 
Elasticity calculations for hot pipes, 3:3587 
PIPES/WELDED JOINTS 
Study of in-service ultrasonic inspection practice for BWR piping 
welds, 3:3274 (EPRI-NP-436-SR) 
PITCHES/CARBONIZATION 
Study of the carbonization of coal tar pitch under various 
conditions, 3:2035 
PITCHES/CHEMICAL COMPOSITION 
Stochastic connection of the main parameters of the composition 
and properties of coal pitches from medium-temperature coking 
tar, 3:2113 
PITCHES/PHYSICAL PROPERTIES 
Stochastic connection of the main parameters of the composition 
and properties of coal pitches from medium-temperature coking 
tar, 3:2113 
PITUITARY GLAND/HISTOLOGY 
Effect of altering the ambient salinity of the freshwater teleost 
Xiphophorus maculatus on the histophysiology of its prolactin 
cells. III. Initiation of synthetic activity after exposure to one- 
third sea water for 6 months, 3:5285 
PLACENTA 
Animal metabolism (Tritium oxides, mercury, cadmium, '**Ce, 
%5Nb, iodine), 3:5257 (ORO-754) 
PLANKTON 
See also PHYTOPLANKTON 
ZOOPLANKTON 
PLANKTON/TEMPERATURE EFFECTS 
Aspects of reservoir-power station interactions: some effects of 
heat on physico-chemistry, ‘aufwuchs’ ecology, and plankton 
metabolism. Doctoral thesis, 3:5348 (PB-266326) 
PLANTS 
See also ALGAE 
AQUATIC ORGANISMS 
BIOMASS 
LEGUMINOSAE 


TREES 
PLANTS/BIOLOGICAL ADAPTATION 
Burdening capacity of ecosystems, 3:5160 (AED-Conf-77-002-010) 
PLANTS/ENDANGERED SPECIES 
Land use (Terrestrial animal and plant ecosystems and Arid Land 
Ecology Reserve administration), 3:5162 (BNWL-2100(Pt.2)) 
PLANTS/GROWTH 
Sulphur isotopic variations in nature. XII. Isotopic ratios of sulfur 
extracted from some plants, soils, and related materials, 3:5287 
PLANTS/HYDROCARBONS 
Measurement of carbon isotope ratios in volatile hydrocarbons 
derived from plants. Final report, 3:5173 (PB-267783) 
PLANTS/POPULATION DYNAMICS 
Land use (Terrestrial animal and plant ecosystems and Arid Land 
Ecology Reserve administration), 3:5162 (BNWL-2100(Pt.2)) 
Technical progress report of biological research on the Volcanic 
Island Surtsey and environment for the year 1976 (Recovery of 
terrestrial ecosystem on volcanic island following volcano 
eruption), 3:5165 (COO-3531-25) 
PLANTS/RADIONUCLIDE KINETICS 
Nuclear wastes: fission (Transuranium element transport in 
terrestrial ecosystems and food chains), 3:5182 (BNWL- 
2100(Pt.2)) 
PLANTS/SAMPLING 
Quarterly report of the Energy Research and Development 
Administration, Division of Operational and Environmental 
Safety: quality assurance program (Quality assurance of 
radiometric measurements of air, soil, water, plant and animal 
tissues), 3:5096 (HASL-323) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLLISIONLESS PLASMA 





PLASMA/BIBLIOGRAPHIES 


HOT PLASMA 
LASER-PRODUCED PLASMA 
SOLID-STATE PLASMA 
PLASMA/BIBLIOGRAPHIES 
Technology index, for plasmaphysics research and fusion reactors. 
Volume 11, No. 7, 1977. Bibliography, author index, subject 
index, a ndix , 3:5618 
PLASM CTROMAGNETIC RADIATION 
Sideband dispersion (Linear dispersion theory analysis), 3:5670 
PLASMA/FORCE-FREE MAGNETIC FIELDS 
Stability of force-free fields, 3:5688 (IPP-6/151) 
PLASMA/LASER RADIATION 
Intense CO, laser interactions with a dense helium Z-pinch 
plasma, 3:5672 
Theoretical interpretation of angle- and polarization-dependent 
laser ign t absorption measurements, 3:5668 (UCRL- 
79628(Rev.1)) 
Two dimensional effects in laser solid simulation studies. Final 
rt 1 August 1973-31 July 1976, 3:5718 (AD-A-039194) 
PLASMA/MEETINGS 


Plasma > game and magnetohydrodynamics, 3:5637 (CONF- 


750266-) 
PLASMA/RESEARCH PROGRAMS 
Activities on plasma physics in I.1.T., Madras, Aeronautical 
Engineering Department, 3:5639 (CONF-750266-) 
Physics department annual progress report, 1 January-31 
aoe 1976 (Risoe Research Establishment), 3:5737 (RISO- 


Plasma physics activity at IIT, Delhi (Electromagnetic wave 
interactions), 3:5664 (CONF-750266-) 
PLASMA/REVIEWS 
Research work in plasma pe protics, 3:5638 (CONF-750266-) 
PLASMA CO NFINEME 
Apparatus for the po conan of an ionized gas column 
inside a magnetic field (Patent), 3:5625 
PLASMA CONFINEMENT/CUSPED GEOMETRIES 
Plasma confinement by surface magnetic fields, 3:5627 
PLASMA DIAGNOSTICS/ELECTRIC PROBES 
Pulse probe technique for plasma diagnosis, 3:5630 (CONF- 


750266-) 
PLASMA DIAGNOSTICS/ELECTROSTATIC PROBES 
Theory of electrostatic probes in a flowing continuum plasma, 
3:5636 
PLASMA DIAGNOSTICS/EXCITATION 
Excitation and ionization of ions by electron impact. Technical 
progress report, September 1, 1976-May 31, 1977 (Summaries of 
research activities at Georgia Institute of Technology), 3:5480 
(ORO-3027-38) 
PLASMA DIAGNOSTICS/HEAT PIPES 
a a neutral particle spectrometer, 3:5635 (TID- 
PLASMA DIAGNOSTICS/ION BEAMS 
A heavy ion beam probe system for investigation of a modified 
Penning discharge, 3:5633 (N-77-19868) 
PLASMA DIAGNOSTICS/IONIZATION 
Excitation and ionization of ions by electron impact. Technical 
progress report, September 1, 1976-May 31, 1977 (Summaries of 
research activities at Georgia Institute of Technology), 3:5480 
(ORO-3027-38) 
Se DIAGNOSTICS/MASS SPECTROMETERS 
coe mass spectrometer for plasma analysis, 3:5631 
QO -750266-) 
PLASMA DIAGNOSTICS/MICHELSON INTERFEROMETER 
Local electron density measurements in a screw pinch by means of 
a Michelson interferomter, 3:5634 (Rijnhuizen-76-98) 
PLASMA DIAGNOSTICS/MICROWAVE RADIATION 
rf and microwave diagnostics of plasma, 3:5629 (CONF-750266-) 
PLASMA DIAGNOSTICS/NEUTRON SPECTRA 
Neutronics of a dense-plasma focus: an investigation of a fusion 
plasma, 3:5734 
PLASMA DIAGNOSTICS/RADIOWAVE RADIATION 
rf and microwave diagnostics of plasma, 3:5629 (CONF-750266-) 
PLASMA DIAGNOSTICS/STREAK PHOTOGRAPHY 
Sub-picosecond proximity-focused visible streak camera 
evaluation and application, 3:5632 (LA-UR-77-1872) 
PLASMA DRIFT/BOUNDARY | CONDITIONS 
Radial boundary layers in diffusing toroidal equilibria, 3:5653 
PLASMA DRIFT/FINITE ELEMENT METHOD 
Two-dimensional finite element calculational methods for plasma 
diffusion in low-beta devices, 3:5650 
PLASMA DRIFT/MATHEMATICAL MODELS 
Ordered motion of a plasma under appropriate geometry and 
external magnetic field, 3:5652 
PLASMA DRIFT/TOROIDAL CONFIGURATION 
Ordered motion of a plasma under appropriate geometry and 
external magnetic field, 3:5652 
PLASMA DRIFT/TRANSPORT THEORY 
Moment equation approach to neoclassical transport theory, 
3:5645 (PPPL-1378) 
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PLASMA FOCUS DEVICES/NEUTRON SPECTRA 
Neutronics of a dense-plasma focus: an investigation of a fusion 
plasma, 3:5734 
PLASMA FOCUS DEVICES/X-RAY SPECTRA 
X-ray emission from the interaction of a macroscopic particle with 
a dense plasma focus, 3:5640 
PLASMA GUNS/PLASMA DIAGNOSTICS 
Plasma acceleration in pulsed ablative arc discharges. Final report 
i5 March 1974-31 March 1977, 3:5641 (AD-A-039219) 
PLASMA INSTABILITY 
See also PLASMA MACROINSTABILITIES 
PLASMA INSTABILITY/NONLINEAR PROBLEMS 
Linear and non-linear calculations of the tearing mode, 3:5661 
(UCRL-79261) 
PLASMA INSTABILITY/RESEARCH PROGRAMS 
Investi LET of universal plasma instabilities. Final report, 3:5660 
(OR 
PLASMA MACROINSTABILITIES 
See also FLUTE INSTABILITY 
PLASMA MACROINSTABILITIES/MATHEMATICAL 
MODELS 
Time integration of the ideal MHD equations in 2D Tokamak 
eometry, 3:5662 
IMA PRODUCTION/ELECTRON BEAMS 
Ion bunching in electronic space charge regions, 3:5726 
Ionisation of long high pressure 7 columns by relativistic 
electron beams, 3:5655 (CONF-750266-) 
PLASMA SIMULATION 
Fluid simulation of large tokamak plasmas _— a variable spatial 
mesh, variable time-step implicit procedure, 3: 
PLASMA SIMULATION/MATHEMATICAL MODELS 
Particle simulation models and their application to controlled 
fusion, 3:5649 
Toroidal plasma time evolution. Part I. Multiple-node model, 
3:5644 (PPPL-1294) 
PLASMA WAVES 
See also ION ACOUSTIC WAVES 
PLASMA WAVES/BRILLOUIN EFFECT 
Stimulated Brillouin scattering in magnetized plasmas, 3:5671 
PLASMA WAVES/INTERACTIONS 
Symbolic computation of nonlinear wave interactions on 
MACSYMA, 3:5673 
PLASMA WAVES/STOCHASTIC PROCESSES 
Stochastic acceleration by an electrostatic wave near ion 
cyclotron harmonics, 3:5666 (N-77-14863) 
PLASTICS 
See also CONCRETE-PLASTIC COMPOSITES 
POLYETHYLENES 
POLYSTYRENE 
POLYURETHANES 


TEFLON 
PLASTICS/ELECTRIC CONDUCTIVITY 
The thermal and electrical conductivity of metal-powder/resin 
composites. Annual report No. 2, 31 December 1975-31 
December 1976 (Polymer-molded Sm-Co magnets and carbon 
fiber-reinforced plastic), 3:4372 (AD-A-040950 
PLASTICS/MATERIALS RECOVERY 
Solid waste reclamation and recycling. Part 2. Plastics (a 
bibliography with abstracts). Report for 1964-July 1977, 3:4238 
(NTIS/PS-77/0667) 
PLASTICS/MOLDING 
Transfer molding of close-tolerance parts. Final report 
(Electronics packaging module), 3:4752 (BDX-613-1542(Rev.)) 
PLASTICS/THERMAL CONDUCTIVITY 
The thermal and electrical conductivity of metal-powder/resin 
composites. Annual report No. 2, 31 December 1975-31 
December 1976 (Polymer-molded Sm-Co magnets and carbon 
fiber-reinforced plastic), 3:4372 (AD-A-040950) 
PLASTICS/THERMAL EXPANSION 
The thermal and electrical conductivity of metal-powder/resin 
composites. Annual report No. 2, 31 December 1975-31 
December 1976 (Polymer-molded Sm-Co magnets and carbon 
fiber-reinforced plastic), 3:4372 (AD-A-040950) 
PLATES 
(Thicker than SHEETS or FOILS.) 
PLATES/CREEP 
Verification by comparison of independent computer program 
solutions (Creep problems relevant to nuclear structures), 3:5740 
(CONF-770903-7) 
PLATFORM MOUNTED NUCLEAR PLANT 
See OFFSHORE NUCLEAR POWER PLANTS 
PLATINUM/ATOM COLLISIONS 
Energy shift of alkali earths in the vicinity of metal surfaces. 
Technical report, 3:5450 (AD-A-042062) 
PLATINUM/AVAILABILITY 
Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 4: 
materials supply and management panel report, 3:4319 (ERDA- 
76-28V 1(App.4)) 
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PLATINUM/CATALYTIC EFFECTS 

Chemical reactions on solid surfaces using molecular beam 
techniques. Final report 1 Jan 72-31 Mar 77, 3:4548 (AD-A- 
040579), 

Nitric oxide reduction by methane over a platinum catalyst, 3:4305 

Surface and catalytic properties of lanthanum lead manganite (Lao 

1Pbo s3MnOs) containing traces of platinum, 3:4303 
PLATINUM/CHEMICAL VAPOR DEPOSITION 
In situ deposition of metal coatings, 3:4453 
PLATINUM/ION EXCHANGE CHROMATOGRAPHY 

Development of a column chromatography method for field pre- 
concentration of trace metals with application to the Haw-Cape 
Fear Riverss, N.C. Master's thesis, 3 35003 (PB-267878) 

PLATINUM 195/USES 

Nuclear medicine technology progress report for quarter ending 

June 30, 1977, 3:5268 (ORNL/TM-6044) 
PLATINUM ALLOYS/TRANSITION TEMPERATURE 
Effect of composition on T/sub c/ in some high T/sub c/ A-15 
structure superconductors, 3:4380 
PLATINUM METALS/CATALYTIC EFFECTS 
Cleaner nitric acid tail gases, 3:4792 (CONF-7604124-P1) 
PLBR REACTOR/AUXILIARY SYSTEMS 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume II. Plant description. Part 2. Balance of plant, 3:3417 
(TID-27745/3) 

Prototype Large Breeder Reactor. Phase II. Conceptual design 
Volume III. Tradeoff studies. Part 2. NSSS options and safety 
studies, 3:3421 (TID-27745/7) 

PLBR REACTOR/CONTAINMENT BUILDINGS 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume III. Tradeoff studies. Part 3. Balance of plant 
engineering support studies, 3:3422 (TID-27745/8) 

PLBR REACTOR/CONTRACTS 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume IV. Research and development needs, 3:3423 (TID- 
27745/9) 

PLBR REACTOR/CRANES 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume III. Tradeoff studies. Part 3. Balance of plant 
engineering support studies, 3:3422 (TID-27745/8) 

PLBR REACTOR/DESIGN 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume IV. Research and development needs, 3:3423 (TID- 
27745/9) 

Prototype Large Breeder Reactor. Executive summary, 3:3424 
(TID-277451/1) 

PLBR REACTOR/DIAGRAMS 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume II. Plant description. Appendix to Part 2, 3:3418 (TID- 
27745/4) 

PLBR REACTOR/ECONOMICS 

Prototype Large Breeder Reactor. Executive summary, 3:3424 
(TID-277451/1) 

PLBR REACTOR/ENGINEERED SAFETY SYSTEMS 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume II. Plant description. Part 1. Nuclear steam supply 
system, 3:3416 (TID-27745/2) 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume II. Plant description. Part 2. Balance of plant, 3:3417 
(TID-27745/3) 

PLBR REACTOR/EQUIPMENT 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume II. Plant description. Part 1. Nuclear steam supply 
system, 3:3416 (TID-27745/2) 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume II. Plant description. Appendix to Part 2, 3:3418 (TID- 
27745/4) 

PLBR REACTOR/FUEL CYCLE 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume III. Tradeoff studies. Appendix to Part 1, 3:3420 (TID- 
27745/6) 

PLBR REACTOR/HEAT EXCHANGERS 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume III. Tradeoff studies. Part 2. NSSS options and safety 
studies, 3:3421 (TID-27745/7) 

PLBR REACTOR/MECHANICAL STRUCTURES 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume II. Plant description. Part 1. Nuclear steam supply 
system, 3:3416 (TID-27745/2) 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume III. Tradeoff studies. Part 3. Balance of plant 
engineering support studies, 3:3422 (TID-27745/8) 

PLBR REACTOR/PIPES 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume II. Plant description. Appendix to Part 2, 3:3418 (TID- 
27745/4) 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume III. Tradeoff studies. Part 3. Balance of plant 
engineering support studies, 3:3422 (TID-27745/8) 


PLUMES/ENVIRONMENTAL TRANSPORT 


PLBR REACTOR/PLANNING 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume IV. Research and development needs, 3:3423 (TID- 
27745/9) 

PLBR REACTOR/PRIMARY COOLANT CIRCUITS 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume II. Plant description. Part 1. Nuclear steam supply 
system, 3:3416 (TID-27745/2) 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume III. Tradeoff studies. Part I. Sodium temperatures and 
steam cycle conditions, 3:3419 (TID-27745/5) 

PLBR REACTOR/PUMPS 

Prototype Large Breeder Reactor. Phase II. Conceptual desi 
Volume III. Tradeoff studies. Part 2. NSSS options and safety 
studies, 3:3421 (TID-27745/7) 

PLBR REACTOR/RADIOACTIVE WASTE FACILITIES 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume II. Plant description. Part 2. Balance of plant, 3:3417 
(TID-27745/3) 

PLBR REACTOR/REACTOR COMPONENTS 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume II. Plant description. Part 2. Balance of plant, 3:3417 
(TID-27745/3) 

PLBR REACTOR/REACTOR CONTROL SYSTEMS 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume II. Plant description. Part 1. Nuclear steam supply 
system, 3:3416 (TID-27745/2) 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume II. Plant description. Part 2. Balance of plant, 3:3417 
(TID-27745/3) 

PLBR REACTOR/REACTOR CORES 

Prototype Large Breeder Reactor. Phase II. Conceptual design 
Volume III. Tradeoff studies. Part 2. NSSS options and safety 
studies, 3:3421 (TID-27745/7) 

PLBR REACTOR/REACTOR INSTRUMENTATION 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume II. Plant description. Part 1. Nuclear steam supply 
system, 3:3416 (TID-27745/2) 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume II. Plant description. Part 2. Balance of plant, 3:3417 
(TID-27745/3) 

PLBR REACTOR/REACTOR KINETICS 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume III. Tradeoff studies. Appendix to Part 1, 3:3420 (TID- 
27745/6) 

PLBR REACTOR/REACTOR SITES 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume II. Plant description. Part 2. Balance of plant, 3:3417 
(TID-27745/3) 

PLBR REACTOR/RHR SYSTEMS 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume III. Tradeoff studies. Part 3. Balance of plant 
engineering support studies, 3:3422 (TID-27745/8) 

PLBR REACTOR/SECONDARY COOLANT CIRCUITS 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume III. Tradeoff studies. Part 3. Balance of plant 
engineering support studies, 3:3422 (TID-27745/8) 

PLBR REACTOR/STEAM CONDENSERS 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume III. Tradeoff studies. Part 3. Balance of plant 
engineering support studies, 3:3422 (TID-27745/8) 

PLBR REACTOR/STEAM GENERATORS 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume III. Tradeoff studies. Part 2. NSSS options and safety 
studies, 3:3421 (TID-27745/7) 

PLBR REACTOR/STEAM SYSTEMS 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume II. Plant description. Part 2. Balance of plant, 3:3417 
(TID-27745/3) 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume III. Tradeoff studies. Part I. Sodium temperatures and 
steam cycle conditions, 3:3419 (TID-27745/5) 

PLBR REACTOR/TRANSIENTS 

Prototype Large Breeder Reactor. Phase II. Conceptual design. 
Volume III. Tradeoff studies. Appendix to Part 1, 3:3420 (TID- 
27745/6) 

PLT DEVICES 

(Princeton Large Torus.) 

PLT DEVICES/IMPURITIES 

CTR plasma engineering studies. Progress report, October 1, 
1976-September 30, 1977, 3:5678 (COO-2218-91) 

PLUMES/DIFFUSION 

Environmental impact of cooling towers of large nuclear power 

plants, 3:3654 (KFK-2375) 
PLUMES/ENVIRONMENTAL TRANSPORT 

Particle-in-cell vs straight line Gaussian calculations for an area of 
complex topography (Environmental transport of radioactive 
effluents in surface air), 3:5152 (UCRL-79236) 





PLUMES/MIXING 


PLUMES/MIXING 
Nutrient enrichment and eutrophication of Lake Michigan. 
Progress report, November 1, 1971-September 30, 1977, 3:5196 
(COO-2003-27) 
PLUMES/VAPOR CONDENSATION 
Rainfall enhancement due to scavenging of cooling tower 
condensate, 3:5153 (BNWL-2295) 
PLUTONIUM/CHEMICAL ANALYSIS 
Determination of plutonium microamounts in irradiated uranium 
fuel for ascertainment of burn-up degree. II. Radiometric 
determination of plutonium, 3:4525 
PLUTONIUM/ENVIRONMENTAL TRANSPORT 
Geochemical ocean sections study (GEOCECS). Chemistry of 
ocean solutions (Geochemistry and mixing dynamics of oceans 
and chemistry of seawater from various locations), 3:5387 
(BNWL-2100(Pt.2)) 
PLUTONIUM/ION EXCHANGE 
Evaluation of anion exchange resins for pre-analysis separation of 
actinides, 3:4541 (RFP-2682) 
PLUTONIUM/MICROSCOPY 
Quality a and control semiannual progress - g 
November and December 1976 and January-April 1977, 3:4515 
(RFP-2644) 
PLUTONIUM/NUCLEAR MATERIALS MANAGEMENT 
ge sen chemistry needs for nuclear safeguards in nuclear fuel 
rocessing, 3:2686 (LA-UR-77-2067) 
Quali ity engineering and control semiannual progress report 
November and December 1976 and January-April 1977, 3:4515 


FP-2644) 
PLUTONIUM/NUCLEAR REACTION ANALYSIS 
Detection and measurement of UF¢ and Pu in sealed containers by 
assive neutron techniques, 3:2683 (AERE-R-8652) 
ONIUM/POTENTIOMETRY 
Determination of uranium and plutonium by sequential 
potentiometric titration, 3:4520 
PLUTONIUM/RADIOCHEMICAL ANALYSIS 
Measuring the specific activity of plutonium solutions by the 
(47ra-X/sub L/)-coincidence method, 3:4527 (UCRL-Trans- 
11266) 
PLUTONIUM/RADIOMETRIC ANALYSIS 
Radiation and effluent control technology semiannual progress 
report, January-June 1976, 3:2677 (HEDL-TME-77-30) 
PLUTONIUM/REMOVAL 
Quality engineering and control semiannual progress report 
November and December 1976 and January-April 1977, 3:4515 
(RFP-2644) 
PLUTONIUM/SOLVENT EXTRACTION 
Bidentate organophosphorus extractants: purification, properties 
and applications to removal of actinides from acidic waste 
solutions, 3:2612 (ARH-SA-263) 
Radiolytic instability of ferrous sulfamate in nuclear process 
solutions, 3:2584 
PLUTONIUM/THERMODYNAMIC PROPERTIES 
Entropy correlation for the 4f and Sf metals: relation of electronic 
properties to metallic radii, magnetic transformations, and 
thermodynamics of vaporization, 3:4387 
PLUTONIUM 238/ENVIRONMENTAL TRANSPORT 


Radioecology of natural systems. Fifteenth annual progress report, 


August 1, 1976-July 31, 1977 (Plutonium transport in terrestrial 
ecosystems at Rocky Flats Plant with emphasis on biological 
effects on mule deer and camer, 3:5176 (COO-1156-89) 
PLUTONIUM 238/FILTRATI 
Penetration of HEPA-filters ~ aie recoil aerosols, 3:4689 
PLUTONIUM 238/INHALATION 

Pulmonary injury mechanisms revealed by a analyses of 
bronchopulmonary lavage, 3:5331 (LF-56) 

PLUTONIUM 238/RADIATION DOSE DISTRIBUTIONS 

=a of inhaled *** PuOz in beagle dogs. A. Monodisperse 1.5 

288PuOz. B. Monodisperse 3.0 um ***PuOz particles. ITI, 
5. $317 (LF-56) 
Toxicity of inhaled polydisperse or monodisperse aerosols of 
238 PuO» in Syrian hamsters. IV, 3:5318 (LF-56) 
PLUTONIUM 238/RADIATION MONITORING 
Combe Sep plutonium laboratory-stack monitoring system 
239 Pu), 3:5147 (LA-UR-77-1791) 
PLUTONIUM 238/RADIOISOTOPE HEAT SOURCES 

General purpose heat source project, space nuclear safety 
program, and radioisotopic terrestrial safety program. Progress 
report, June 1977, 3:2720 (LA-6916-PR) 

General-Purpose Heat Source project, space nuclear safety 
program, and radioisotopic terrestrial safety program, August 
1977, 3:2722 (LA-6977-PR) 

General- -purpose heat source project, space nuclear safety 
program, and radioisotopic terrestrial safety program. Progress 
report, July 1977, 3:2721 (LA-6932-PR) 

Preparation and characterization of oxalate-based *°7 NpO» 
powder, 3:4469 

Savannah River Laboratory monthly report. ***Pu fuel form 
processes, July 1977, 3:2719 (DPST-77-128-7) 
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PLUTONIUM 238/ROOT ABSORPTION 
Plutonium uptake by plants from soil containing plutonium-238 
dioxide icles. Final report, 3:5347 = ) 
PLUTONI 238/TISSUE DISTRIBUTIO 
Biomedical risks of multiple lung lavages in _ dogs, 3:5282 
(LF-56) 
PLUTONIUM 239/BIOLOGICAL RADIATION EFFECTS 
Biological effects of repeated inhalation exposure of Syrian 
hamsters and mice to polydisperse aerosols of 7°°PuOs. II, 
3:5328 (LF-56) 
Distribution, retention and cytogenetic effects of 7°°Pu citrate in 
the testes of the Chinese hamster, 3:5335 (LF-56) 
Effect of alpha irradiation of the lungs from inhaled **°PuO2 on 
the immunity of mice to Listeria monocytogenes, 3:5333 (LF- 
56) 


Radioecology of natural systems. Three year summary report, 

May 1, 1974-July 31, 1977 (Biological effects of Pu 
contamination at Rocky Flats Plant), 3:5177 0 _—— 
PLUTONIUM 239/ENVIRONMENTAL TRANSPO 

Radioecology of natural systems. Fifteenth annual ieee report, 
August 1, 1976-July 31, 1977 (Plutonium transport in terrestrial 
ecosystems at Rocky Flats Plant with emphasis on biological 
effects on mule deer and coyotes), 3:5176 (COO-1156-89 

Radioecology of natural systems. Three year summary report, 
May 1, 1974-July 31, 1977 (Biological effects of Pu 
contamination at Rocky Flats Plant), 3:5177 (COO-1156-90) 

PLUTONIUM 239/FILTRATION 
Penetration of HEPA-filters by alpha recoil aerosols, 3:4689 
ee 239/GAMMA S SPeCTRA 
trum shapes of low-energy photon sources, 3:5585 
ONIUM $39/LUNG CL CE 
i? vitro phagocytosis of respirable sized monodisperse particles by 
rabbit alveolar macrophages, 3:5280 (LF-56) 
PLUTONIUM 239/RADIATION DOSE DISTRIBUTIONS 
= ical effects of ***PuO2 inhalation in the Rhesus monkey, 
5323 (LF-56) 

Biological effects of repeated inhalation exposure of Syrian 
hamsters and mice to poiydisperse aerosols of **°PuOsz. II, 
3:5328 (LF-56) 

Toxicity of inhaled **°PuO: in immature, young adult and aged 
Syrian hamsters. IV, 3:5319 (LF-56) 

Toxicity of inhaled polydisperse aerosol of 7**Pu(NOs), in Syrian 
hamsters. II, 3:5321 (LF-56) 

PLUTONIUM 239/RADIATION MONITORING 
er plutonium laboratory-stack monitoring system 
Pu, 7*°Pu), 3:5147 (LA-UR-77-1791) 
PLUTONIUM 239/TISSUE DISTRIBUTION 

Biomedical risks of multiple lung lavages in beagle dogs, 3:5282 
(LF-56) 

PLUTONIUM 239 TARGET/NEUTRON REACTIONS 

Evaluated delayed neutron spectra and their importance in reactor 
calculations, 3:5557 

PLUTONIUM 240/ENVIRONMENTAL TRANSPORT 

Radioecology of natural systems. Fifteenth annual progress report, 
August 1, 1976-July 31, 1977 (Plutonium transport in terrestrial 
ecosystems at Rocky Flats Plant with emphasis on biological 
effects on mule deer and coyotes), 3:5176 (COO-1156-89) 

PLUTONIUM 241 TARGET/NEUTRON REACTIONS 

Evaluated delayed neutron spectra and their importance in reactor 

calculations, 3:5557 
PLUTONIUM 244 TARGET/KRYPTON 86 REACTIONS 

Fission of 75*Th, 7°*U, *4*Pu, 748Cm induced by Xe and Kr ions at 

Coulomb barrier energies, 3:5556 
PLUTONIUM 244 TARGET/XENON 136 REACTIONS 

Fission of *°*Th, 75*U, 74*Pu, 7*°Cm induced by Xe and Kr ions at 

Coulomb barrier energies, 3:5556 
PLUTONIUM COMPOUNDS/INTESTINAL ABSORPTION 

Animal metabolism (Tritium oxides, mercury, cadmium, '*Ce, 

®5Nb, iodine), 3:5257 (ORO-754) 
PLUTONIUM COMPOUNDS/OXIDATION 

Disproportionation of plutonium IV in concentrated solutions of 

la in perchloric acid (Up to 20 g/l), 3:4607 (AERE-R- 
5 


) 
PLUTONIUM COMPOUNDS/REDUCTION 
Disproportionation of plutonium IV in concentrated solutions of 
plutonium in perchloric acid (Up to 20 g/l), 3:4607 (AERE-R- 
8359 


) 
PLUTONIUM DIOXIDE/ACCOUNTING 
Methods for the accountability of mixed oxide, 3:2688 (PB-267116) 
PLUTONIUM DIOXIDE/CREEP 
Irradiation induced creep of ceramic nuclear fuels, 3:2570 
PLUTONIUM DIOXIDE/DISSOLUTION 
Decontamination of HEPA filters: April-June 1977, 3:2624 
(MLM-2445) 
Effects of metal ion impurities on PuO: dissolution in nitric- 
hydrofluoric acid solution, 3:2585 
PLUTONIUM DIOXIDE/INFRARED SPECTRA 
= — studies with Fourier transform ir, 3:4608 (CONF- 
-1) 





JAN. 31, 1978 


PLUTONIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Irradiation induced creep of ceramic nuclear fuels, 3:2570 
Oxide fuel in-reactor creep: LMFBR desi - aspects, 3:3443 
PLUTONIUM ISOTOPES/INHALATIO 
AERIN: a computational version of the ICRP lung model 
(Dosimetry of inhaled Pu), 3:5316 (UCID-17000 
PLUTONIUM ISOTOPES/ISOTOPE RATIO 
High burn-up plutonium isotopic compositions recommended for 
use in shielding analysis, 3:2563 (BNWL-2282) 
PLUTONIUM ISOTOPES/RADIATION DOSES 
AERIN: a computational version of the ICRP lung model 
(Dosimetry of inhaled Pu), 3:5316 (UCID-17000 
PLUTONIUM OXIDES/CHEMICAL ANALYSIS 
Determination of uranium and plutonium by sequential 
tentiometric titration, 3:4520 
PLUTONIUM OXIDES/HOT PRESSING 
Reproducible fabrication of PuOz fuel, 3:4450 
PLUTONIUM OXIDES/INFRARED SPECTRA 
— isolation studies with Fourier transform ir, 3:4608 (CONF- 
770657-1) 
PLUTONIUM OXIDES/THERMODYNAMIC PROPERTIES 
Some aspects of the high temperature vaporization behavior and 
valence effects in actinide-oxide rare-earth-oxide systems 
— U-Nd-O; U-Pu-O; U-Pu-Ce-O;), 3:4552 (CONF-770662- 


) 
PLUTONIUM RECYCLE 
High burn-up plutonium isotopic compositions recommended for 
use in shielding analysis, 3:2563 (B L-2282) 
Nuclear fuel management with plutonium recycle and limited 
separative work availability, S. 3338 
Plutonium ban. Can we do without reprocessing and breeders, 


3:3842 
PLUTONIUM RECYCLE/ECONOMICS 
Fuel cycle alternatives for nuclear power reactors, 3:3517 
PLUTONIUM RECYCLE/SPENT FUEL ELEMENTS 
Pu-recycling in light water reactors: calculation of fuel burn-up 
data for the design of reprocessing plants as well as the 
influence on the demand of uranium, 3:3286 (KFK-2417) 
PNEUMONITIS/RADIOINDUCTION 
Effect of immunosuppression on the development of radiation- 
induced pulmonary disease in Syrian hamsters, 3:5332 (LF-56) 
PNEUMONITIS/RESPONSE MODIFYING FACTORS 
Effect of immunosuppression on the development of radiation- 
induced pulmonary disease in Syrian hamsters, 3:5332 (LF-56) 
POINCARE GROUPS/MAGNETIC MONOPOLES 
Lorentz transformations for gauge theory monopole solutions 
(Dirac brackets), 3:5517 (CU-TP-100 
POINT DEFECTS/MATHEMATICAL MODELS 
Study of the effect of void surface coatings on radiation-induced 
swelling, 3:5608 (ORNL/TM-5670) 
POLAND/GEOTHERMAL RESOURCES 
Sudeten thermal waters, 3:3087 
POLAND/HEAT FLOW 
Relationship between geothermics and seismology when 
interpreting the deep structure of the North German-Polish 
depression, 3:3127 
POLAND/NATURAL GAS DEPOSITS 
Problems of oil and gas geological survey strategy and tactics in 
Poland, 3:2332 
Results and further tasks of exploration of oil and gas deposits in 
Poland, 3:2331 
POLAND/PETROLEUM DEPOSITS 
Problems of oil and gas geological survey strategy and tactics in 
Poland, 3:2332 
Results and further tasks of exploration of oil and gas deposits in 
Poland, 3:2331 
POLAND/SEISMIC SURVEYS 
Relationship between geothermics and seismology when 
interpreting the deep structure of the North German-Polish 
depression, 3:3127 
POLAND/THERMAL WATERS 
Oxygen and sulfur isotopic composition of sulfate ions from 
mineral and thermal groundwaters of Poland, 3:3109 
Sudeten thermal waters, 3:3087 
POLARIMETERS/OPERATION 
Polarimeter for threshold photoneutron spectroscopy, 3:5034 
POLLUTION 
(For nonradioactive pollution only; see also CONTAMINATION.) 
See also AIR POLLUTION 
CHEMICAL EFFLUENTS 
NOISE POLLUTION 
THERMAL POLLUTION 
WATER POLLUTION 
POLLUTION/BIOLOGICAL EFFECTS 
Plant research (Gamma radiation, fission neutrons), 3:5303 (ORO- 


754) 
POLLUTION/STANDARDS 
Desirability of the health physics society assuming responsibilities 
in nonnuclear and nonradiation fields, 3:5101 (CONF-770720-4) 


POLYETHYLENE GLYCOLS/SOLVENT PROPERTIES 


POLLUTION pi ns * actetacectt 
See also AIR FIL 
CATAL YTIe CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
SCRUBBERS 
POLLUTION CONTROL EQUIPMENT/PERFORMANCE 
Use of adsorption or absorption i to reduce or remove 
solvents from exhaust gases, 3:4797 
POLLUTION CONTROL EQUIPMENT/PERFORMANCE 
TESTING 


Coordinating the attack on particulates (EPRI test facility), 3:4032 
POLLUTION CONTROL EQUIPMENT/RELIABILITY 
Technique for supplementary control system reliability analysis 
and upgrading. Guideline series report, 3:3200 (PB-260648) 
POLLUTION CONTROL EQUIPMENT/REVIEWS 
Recent USSR literature on control of particulate emissions from 
stationary sources. Final report January-December 1976, 3:3207 
(PB-268008) 
POLLUTION CONTROL EQUIPMENT/TECHNOLOGY 
ASSESSMENT 
Automobile emission control: the development status, trends, and 
outlook as of December 1976, 3:4301 (PB-267865) 
POLLUTION REGULATIONS/ECONOMIC IMPACT 
Technological feasibility assessment and inflationary impact 
statement of the proposed standard for sulfur dioxide. Final 
economic impact statement, 3:5223 (PB-266151) 
POLONIUM 210/INTRATRACHEAL ADMINISTRATION 
Occurrence and lobar distribution of lung cancer in Syrian 
hamsters induced by intratracheal administration of 7!°Po 
(preliminary report), 3:5322 (LF-56) 
POLONIUM 210/RADIATION DOSE DISTRIBUTIONS 
Occurrence and lobar distribution of lung cancer in Syrian 
hamsters induced by intratracheal administration of ?!°Po 
(preliminary report), 3:5322 (LF-56) 
POLYCARBONATES/DIELECTRIC PROPERTIES 
ac dielectric performance of helium impregnated multi-layer 
plastic film insulation, 3:4483 
POLYCYCLIC AROMATIC HYDROCARBONS/ABSORPTION 
SPECTROSCOPY 
Preliminary results from second-derivative absorption 
spectrometry applied to monitoring of PNA, 3:4529 (CONF- 
770376-1) 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
CARCINOGENESIS 
Methods for the isolation and identification of polycyclic aromatic 
hydrocarbons found in complex mixtures and the determination 
of their possible toxicity by means of a host mediated bioassay 
technique. Progress report, July 1, 1976-February 1, 1977 
(Cultured mouse leumemia cell bioassay system), 3:5104 (COO/ 
2958-1) 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
CHEMILUMINESCENCE 
Chemical production of excited states in biology: mechanism, 
regulation and function. Renewal proposal and tri-annual 
summary report, July 1, 1974-June 30, 1977, 3:5229 (COO-3277- 
47 


POLYCYCLIC AROMATIC HYDROCARBONS/ 
MONITORING 
Chemical production of excited states in biology: mechanism, 
regulation and function. Renewal proposal and tri-annual 
summary report, July 1, 1974-June 30, 1977, 3:5229 (COO-3277- 
47 


POLYCYCLIC AROMATIC HYDROCARBONS/ 
MUTAGENESIS 
Methods for the isolation and identification of polycyclic aromatic 
hydrocarbons found in complex mixtures and the determination 
of their possible toxicity by means of a host mediated bioassay 
technique. Progress report, July 1, 1976-February 1, 1977 
(Cultured mouse leumemia cell bioassay system), 3:5104 (COO/ 
2958-1) 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
QUANTITATIVE CHEMICAL ANALYSIS 
Recent progress in room temperature phosphorimetry for analysis 
of PNA, 3:4528 (CONF-770361-1) 
POLYCYCLIC AROMATIC HYDROCARBONS/THIN-LAYER 
CHROMATOGRAPHY 
TLC separation and in situ detection of polycyclic aromatic 
hydrocarbons. Studies using acetylated cellulose, 3:4543 
POLYENES 
See also DIENES 
POLYENES/PHASE TRANSFORMATIONS 
Rheoptical studies of blends of poly(styrene-b-butadiene-b- 
styrene) and polystyrene. Technical report, 3:4478 (AD-A- 
042045) 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS/SOLVENT PROPERTIES 
Evaluation of crown compounds in solvent extraction of metals, 
3:4537 (CONF-770907-4) 





POLYETHYLENES 


POLYETHYLENES 
See also TEFLON 
POLYETHYLENES/CHEMICAL RADIATION EFFECTS 

Time independent diffusion controlled reaction rate constants, 

3:4605 
POLYETHYLENES/DIELECTRIC PROPERTIES 

ac dielectric performance of helium impregnated multi-layer 

plastic film insulation, 3:4483 
POLYETHYLENES/NEUTRON TRANSPORT 

Transmission of ***Cf fission neutrons through various shields, 

3:5597 
POLYETHYLENES/USES 

Present application of cross-linked polyethylene (XLPE) to 

insulate power cables, 3:3222 
POLYMER FLOODING 

See MICROEMULSION FLOODING 
POLYMERASES/CHROMATOGRAPHY 

Separation of cellular and viral DNA polymerases by affinity 
chromatography on polynucleotide-Sepharose, 3:5283 

POLYMERASES/PURIFICATION 

Separation of cellular and viral DNA polymerases by affinity 

chromatography on polynucleotide-Sepharose, 3:5283 
POLYMERS 

See also PLASTICS 
POLYMERS/ENVIRONMENTAL TRANSPORT 

Review of the environmental fate of selected chemicals. Final 

report on task 3, 3:5123 (PB-267121) 
POLYNUCLEAR HYDROCARBONS 

See CONDENSED AROMATICS 
POLYPEPTIDES/BIOCHEMICAL REACTION KINETICS 

Function of chloroplast DNA in relation to chloroplast proteins. 
Progress report, May 1976-April 1977, 3:5235 (SAN-34P8X8) 

POLYSTYRENE/CHARGED-PARTICLE TRANSPORT 

Studies of electron interactions with communications materials. 
Final report July 1970-September 1976 (20 to 64 eV), 3:5564 
(AD-A-040937) 

POLYSTYRENE/PHASE TRANSFORMATIONS 

Rheoptical studies of blends of poly(styrene-b-butadiene-b- 
styrene) and polystyrene. Technical report, 3:4478 (AD-A- 
042045) 

POLYTETRAFLUORETHYLENE 
See TEFLON 
POLYURETHANES/CHEMICAL REACTIONS 

Study of polyurethane cure by infrared spectrophotometry, 3:4581 

(Y/DK-183) 
POLYURETHANES/DOMAIN STRUCTURE 

Study of domain structure in polyurethanes by nuclear magnetic 

resonance, 3:4479 
POLYURETHANES/USES 

Polyurethane for stabilizing coal and stone, 3:2219 

PONDS 

See LAKES 
PONDS (COOLING) 

See COOLING PONDS 
POOL BOILING/HEAT TRANSFER 

Simulation of boiling pools with internal heat sources by gas 
injection (LMFBR core meltdown), 3:3779 (COO-2554-6) 

POROUS MATERIALS/PERMEABILITY 

Use of a linear filtration law for the porous surfaces of materials 

based on a pyrocarbon binder, 3:2135 
POROUS MATERIALS/SURFACE PROPERTIES 

Use of a linear filtration law for the porous surfaces of materials 

based on a pyrocarbon binder, 3:2135 
POROUS MATERIALS/UNSTEADY FLOW 
Unsteady flow of a compressible liquid in inhomogeneous porous 
substances: basic problem; base-reversal problem. Part II, 3:3088 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
Expansion of government capacity (CIP, CUP, Add-on), 3:2557 
PORTSMOUTH GASEOUS DIFFUSION PLANT/CHEMICAL 

EFFLUENTS 

Portsmouth Gaseous Diffusion Plant environmental monitoring 
report for calendar year 1976, 3:5106 (GAT-914) 

PORTSMOUTH GASEOUS DIFFUSION PLANT/ 

ENVIRONMENTAL IMPACT STATEMENTS 

Portsmouth Gaseous Diffusion Plant expansion: final 
environmental statement. Volume 1, 3:2555 (ERDA- 
1549(Vol.1)) 

Portsmouth Gaseous Diffusion Plant expansion: final 
environmental statement. Volume 2. Appendices (Appendices 
only), 3:2556 (ERDA-1549(Vol.2)) 

PORTSMOUTH GASEOUS DIFFUSION PLANT/ 

RADIOACTIVE EFFLUENTS 

Portsmouth Gaseous Diffusion Plant environmental monitoring 
report for calendar year 1976, 3:5106 (GAT-914) 

POTASSIUM/COLLISIONS 

Energy shift of alkali earths in the vicinity of metal surfaces. 

Technical report, 3:5450 (AD-A-042062) 
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POTASSIUM/SOLVENT EXTRACTION 
Evaluation of crown compounds in solvent extraction of metals, 
3:4537 (CONF-770907-4) 
POTASSIUM/UPTAKE 
Nitrite uptake patterns in wheat seedlings as influenced by nitrate 
and ammonium, 3:5261 
POTASSIUM/X-RAY FLUORESCENCE ANALYSIS 
Inorganic constituents in Finnish fuel peat ash, 3:2138 
POTASSIUM 40/RADIOECOLOGICAL CONCENTRATION 
238U and ?*°Ra equilibrium and thorium-uranium ratio in New 
Zealand soils: their relationship to iron and potassium content 
(Th, *K), 3:5179 
POTASSIUM CHLORIDES/CORROSIVE EFFECTS 
Corrosion characteristics of phase change material systems, 3:3062 
POTASSIUM CHLORIDES E CONDUCTIVITY 
Low temperature thermal conductivity of some composite 
materials, 3:4502 
POTASSIUM CHLORIDES/THERMODYNAMIC 
PROPERTIES 
Thermodynamics of mixed electrolyte solutions. IX. Calculation 
of the osmotic and activity coefficients in a pseudoternary 
system ap ae Cle-H2O at 298.15°K, 3:4565 
POTASSIUM COMPO S/CATALYTIC EFFECTS 
Steam reforming of hydrocarbons on alkali polyaluminate 
catalysts+ I. Steam reforming of benzene on potassium 
lyaluminate catalysts, 3:2381 
POTASSIUM HYDROXIDES/CORROSIVE EFFECTS 
Electrochemical-Ellipsometric studies of oxide films formed on 
nickel during oxygen evolution, 3:4409 (BNL-23207) 
POTASSIUM NIT RATES/ELECTROLYSIS 
Composition gradient during electrolysis in mixtures analogous to 
molten salt battery electrolytes, 3:4593 (CONF-7708 14-5 
POTASSIUM NITRATES/OPTICAL PROPERTIES 
Optical properties of a solar-absorbing molten salt heat transfer 
fluid (Eutectic mixture of KNO3, NaNO2, and NaNO3 with 
rticle suspensions of cobalt oxides or copper oxides), 3:2909 
(SAND-77-0938) 
POTASSIUM PERCHLORATES/SURFACE PROPERTIES 
Surface analysis of pyrotechnic material, 3:3935 (GEPP-324) 
POTENTIAL ENERGY /POTENTIAL ENERGY 
Recent developments in semiclassical mechanics: eigenvalues and 
reaction rate constants, 3:5614 
POTENTIAL ENERGY/SEMICLASSICAL APPROXIMATION 
Recent developments in semiclassical mechanics: eigenvalues and 
reaction rate constants, 3:5614 
POWDERS/COATINGS 
In situ deposition of metal coatings, 3:4453 
POWER D ND/DATA COMPILATION 
Energy statistics: a supplement to the summary of national 
— statistics. Annual report 1945-1975, 3:4012 (PB- 
269301) 


1 
POWER DISTRIBUTION/OPTIMIZATION 
Maximum gradient method for optimization of some reactor 
operatin ameters, 3:3534 (UJV-3874-F.R) 
POWER DISTRIBUTION/RELIABILITY 
Reliability and its cost on distribution systems, 3:4044 
POWER DISTRIBUTION/STATISTICS 
World electricity supplies. A survey of supply voltages 
throughout the world, 3:4057 (BTHE-020320) 
POWER EXCURSIONS 
See EXCURSIONS 
POWER GENERATION/MATHEMATICAL MODELS 
Possibilities of reliability calculations for the determination of 
necessary fast reserve of power systems in the European 
interconnected system, 3:4048 
POWER GENERATION/PLANNING 
Generating system planning, performance and reliability 
assessment, 3:4051 
POWER GENERATION/RELIABILITY 
Generating system planning, performance and reliability 
assessment, 3:4051 
Possibilities of reliability calculations for the determination of 
necessary fast reserve of power systems in the European 
interconnected system, 3:4048 
Reliability of power supply systems, 3:4042 
POWER GENERATION/RESEARCH PROGRAMS 
Inventory of energy research and development: 1973-1975. 
Volume II, Serial U. Part I, 3:3981 (PB-265126(Pt.1)) 
POWER GENERATION/REVIEWS 
Heat and electricity generating methods (Book chapter; in 
German), 3:4127 
POWER GENERATION/SIMULATION 
Generating system planning, performance and reliability 
assessment, 3:4051 
POWER GENERATION/SYSTEMS ANALYSIS 
Case study applications of venture analysis. Monthly report, June 
1977, 3:3190 (FE-2685-01) 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
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HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 
TIDAL POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/AIR POLLUTION CONTROL 
Legislation and regulations concerning air coca prevention: 
emission and immission standards, 3:5157 
POWER PLANTS/AUSTRIA 
75 years of Vienna electric power plants: consideration from the 
energy economy point of view, 3:4041 
POWER PLANTS/CONTROL EQUIPMENT 
Industrial power plants, 3:4195 
POWER PLANTS/ENVIRONMENTAL EFFECTS 
= +a standards: the power generation case, 3:3195 (PB- 
5 
POWER PLANTS/ENVIRONMENTAL IMPACTS 
Site selection planning as a means of fulfilling the principles of 
recaution in environmental protection, 3:5221 
POWER PLANTS/LOAD MANAGEMENT 
Technical and economic factors affecting the evaluation of 
reliability of supply to load groups, 3:4043 
POWER PLANTS/OPEN-CYCLE COOLING SYSTEMS 
Hydrobiological cooling-water research in the Netherlands, 3:5349 
POWER PLANTS/OPERATION 
Industrial power plants, 3:4195 
POWER PLANTS/OPTIMIZATION 
Use of probabilistic models in the problems of power system 
management and planning, 3:4047 
POWER PLANTS/RELIABILITY 
Technical and economic factors affecting the evaluation of 
reliability of supply to load groups, 3:4043 
Use of probabilistic models in the problems of power system 
management and planning, 3:4047 
POWER PLANTS/SITE SELECTION 
Site selection planning as a means of fulfilling the principles of 
precaution in environmental protection, 3:5221 
POWER PLANTS/SPRAY COOLING 
Heat and mass transfer of multi-spray unit cooling system in open 
atmosphere, 3:3339 
POWER PLANTS/THERMAL EFFLUENTS 
Aspects of reservoir-power station interactions: some effects of 
heat on physico-chemistry, ‘aufwuchs’ ecology, and plankton 
metabolism. Doctoral thesis, 3:5348 (PB-266326) 
POWER PLANTS/WASTE HEAT 
Hydrobiological cooling-water research in the Netherlands, 3:5349 
POWER REACTORS 
See also AVR REACTOR 
BAILLY-] REACTOR 
BASF-]1 REACTOR 
BEAVER VALLEY-I REACTOR 
BELOYARSK-3 REACTOR 
BIBLIS-A REACTOR 
BIBLIS-B REACTOR 
BILIBIN REACTOR 
BOHUNICE A-] REACTOR 
CLINCH RIVER BREEDER REACTOR 
DESALINATION REACTORS 
DFR REACTOR 
DODEWAARD REACTOR 
EBR-2 REACTOR 
ENEL-4 REACTOR 
FESSENHEIM-1 REACTOR 
HBWR REACTOR 
JATR REACTOR 
KNK REACTOR 
LENINGRAD-I REACTOR 
LIMERICK-] REACTOR 
LUCIE-] REACTOR 
MAINE YANKEE REACTOR 
MARVIKEN REACTOR 
MONJU REACTOR 
MZFR REACTOR 
OKG-2 REACTOR 
PEACH BOTTOM-1 REACTOR 
PFR REACTOR 
PHENIX REACTOR 
PICKERING-I REACTOR 
PICKERING-3 REACTOR 
PLBR REACTOR 
PRESSURE TUBE REACTORS 
PROCESS HEAT REACTORS 
QUAD CITIES-1 REACTOR 
QUAD CITIES-2 REACTOR 
RAJASTHAN-1 REACTOR 
RAJASTHAN-2 REACTOR 
RANCHO SECO-] REACTOR 


POWER SYSTEMS/MATHEMATICAL MODELS 


RHEINSBERG AKWI1 REACTOR 
RWE-BAYERNWERK REACTOR 
SGHWR REACTOR 
SNR-1 REACTOR 
SNR-2 REACTOR 
TARAPUR-] REACTOR 
TARAPUR-2 REACTOR 
THTR-300 REACTOR 
VERMONT YANKEE REACTOR 
VRAIN REACTOR 
WWER TYPE REACTORS 
WYHL-] REACTOR 
POWER REACTORS/CONTAINMENT SPRAY SYSTEMS 
Mathematical model of removing radioactive iodine from the air 
of atomic power station containment structures by sprays, 


3:3600 
POWER REACTORS/ECCS 
Improvements in or relating to protective arrangements for 
cooling systems (Patent), 3:3839 
POWER REACTORS/ISOTOPE PRODUCTION 
Effect of nuclear fuel enrichment on transuranium isotope 
production in power reactors, 3:3549 
POWER REACTORS/NEUTRON DETECTORS 
Cable for the transmission of electrical signals from a neutron 
detector in a nuclear reactor (Patent), 3:3579 
POWER REACTORS/PRESSURE VESSELS 
Experimental determination of the three-dimensional stress of a 
reactor pressure vessel model, 3:3594 
System for the testing of components (Patent), 3:3576 
POWER REACTORS/REACTOR COOLING SYSTEMS 
Improvements in or relating to protective arrangements for 
cooling systems (Patent), 3:3839 
POWER REACTORS/REACTOR FUELING 
Refuelling system for a nuclear reactor (Patent), 3:3582 
POWER REACTORS/REACTOR KINETICS 
Reactor physics experiments in power reactors. I. Zero power 
measurements, 3:3537 
POWER REACTORS/SHIELDING 
Radiation shield for the area of the reactor pressure vessel flange 
(Patent), 3:3580 
POWER REACTORS/STEAM GENERATORS 
Finite difference method for thermally expandable fluid transients, 
3:3565 


POWER SUPPLIES 

Circuit containing a buffer battery to power safety installations in 

an emergency, 3:3876 
POWER SUPPLIES/DESIGN 

Power supply for high voltage neutral beam injectors, 3:5714 
(EPRI-ER-376-SR) 

POWER SUPPLIES/ENERGY TRANSFER 

Pulsed power requirements for tokamak fusion reactors, 3:5703 
(EPRI-ER-376-SR) 

POWER SUPPLIES/LIMITER CIRCUITS 

To protect a power source against over-loading (Patent), 3:4759 
POWER SUPPLIES/PHYSICAL PROTECTION DEVICES 

To protect a power source against over-loading (Patent), 3:4759 
POWER SUPPLIES/RELIABILITY 

Reliability evaluation of an electrical supply system for a nuclear 
power station, 3:3569 

POWER SUPPLIES/SWITCHES 

Fast pulse switching for electron beam and laser reactor concepts, 
3:5699 (EPRI-ER-376-SR) 

Repetitively pulsed spark gap switches for pulsed CTR 
applications, 3:5698 (EPRI-ER-376-SR) 

Some pertinent AFWL activities and interests in high power 
switching, 3:5713 (EPRI-ER-376-SR) 

Switching requirements for the Argonne National Laboratory 
(ANL) reference design tokamak experimental power reactor, 
3:5704 (EPRI-ER-376-SR) 

POWER SYSTEMS 
See also DC SYSTEMS 
POWER SYSTEMS/CAPACITY 
Operating capacity reliability assessment, 3:4049 
POWER SYSTEMS/ENERGY MODELS 

Documentation of the regionalized electricity model 

(Corresponding to 9 census regions of U.S.), 3:4039 (PB-267972) 
POWER SYSTEMS/LOAD MANAGEMENT 

Quantitative evaluation of operating reserve duty of peak-duty 
storage plants in power system planning, 3:4050 

Reliability of power supply systems, 3:4042 

Technical and economic factors affecting the evaluation of 
reliability of supply to load groups, 3:4043 

POWER SYSTEMS/MANAGEMENT 

Management analysis of nuclear —— for the generation of 

electricity (MANAGE code), 3:3836 
POWER SYSTEMS/MATHEMATICAL MODELS 

Possibilities of reliability calculations for the determination of 
necessary fast reserve of power systems in the European 
interconnected system, 3:4048 





POWER SYSTEMS/ON-LINE CONTROL SYSTEMS 


POWER SYSTEMS/ON-LINE CONTROL SYSTEMS 
On-line transient control of power systems. Final report 15 Feb 
72-31 Jan 75, 3:3213 (PB-267870) 
POWER SYSTEMS/OPTIMIZATION 
Use of probabilistic models in the problems of power system 
management and planning, 3:4047 
POWER SYSTEMS/PUMPED STORAGE 
Quantitative evaluation of operating reserve duty of peak-duty 
storage plants in power system planning, 3:4050 
POWER SYSTEMS/RELIABILITY 
Operating capacity reliability assessment, 3:4049 
Possibilities of reliability calculations for the determination of 
necessary fast reserve of power systems in the European 
interconnected system, 3:4048 
Quantitative evaluation of operating reserve duty of peak-duty 
storage plants in power system planning, 3:4050 
Reliability of power supply systems, 3:4042 
Reliability and its cost on distribution systems, 3:4044 
Standards of security in network planning, 3:4045 
Technical and economic factors affecting the evaluation of 
reliability of supply to load groups, 3:4043 
Use of probabilistic models in the problems of power system 
management and planning, 3:4047 
POWER SYSTEMS/RESEARCH PROGRAMS 
Fossil energy research and develooment in ERDA, 3:4029 
POWER SYSTEMS/SECURITY 
Standards of security in network planning, 3:4045 
POWER SYSTEMS/STABILITY 
On-line transient control of power systems. Final report 15 Feb 
72-31 Jan 75, 3:3213 (PB-267870) 
POWER SYSTEMS/SWITCHES 
145 kV SF¢ switchgear installation at Beaconsfield West, 
Australia, 3:3214 
POWER SYSTEMS/SYSTEM FAILURE ANALYSIS 
Program for composite bulk power electric system adequacy 
assessment, 3:4046 
POWER SYSTEMS/TAXES 
Influence of power factor on tarification of electrical energy, 
3:4040 


POWER SYSTEMS/TRANSIENTS 
Long term dynamics for the evaluation of power system reserves, 
3:3211 (NP-22398) 
POWER TRANSMISSION 
See also MICROWAVE POWER TRANSMISSION 
POWER TRANSMISSION/ENERGY LOSSES 
Determination of the energy loss in an electric network from the 
mean load values at the nodes, 3:3216 
POWER TRANSMISSION/FAILURES 
Standards of security in network planning, 3:4045 
POWER TRANSMISSION/RELIABILITY 
Standards of security in network planning, 3:4045 
POWER TRANSMISSION/SECURITY 
Standards of security in network planning, 3:4045 
POWER TRANSMISSION/STATISTICS 
World electricity supplies. A survey of supply voltages 
throughout the world, 3:4057 (BTHE-020320) 
POWER TRANSMISSION LINES 
See also CURRENT LIMITERS 
Utilization of sulphur hexafluoride and its recovery from a gas 
mixture, 3:3221 
POWER TRANSMISSION LINES/BIOLOGICAL EFFECTS 
Biological effects of static and low-frequency electromagnetic 
fields: an overview of United States literature, 3:5368 (EPRI- 
EA-490-SR) 
Powerline corridors as possible barriers to the movements of small 
mammals, 3:5371 
POWER TRANSMISSION LINES/ELECTRIC CURRENTS 
User's manual for the NLINE multiconductor transmission-line 
computer code. Technical report, 3:3210 (AD-A-040398) 
POWER TRANSMISSION LINES/ELECTRIC POTENTIAL 
User's manual for the NLINE multiconductor transmission-line 
computer code. Technical report, 3:3210 (AD-A-040398) 
POWER TRANSMISSION LINES/ELECTRICAL FAULTS 
Transient source and direction of propagation-detector, 3:3215 
POWER TRANSMISSION LINES/ELECTRICAL INSULATION 
Development of polymer-bonded silica (POLYSIL) for electrical 
applications. Final report, 3:3217 (EPRI-EL-488) 
POWER TRANSMISSION LINES/ELECTRICAL 
INSULATORS 
Bipolar HVDC transmission system study between +- 600 kV and 
+ kV: insulation studies. Final report, 3:3225 (EPRI-EL- 
Bipolar HVDC transmission system study between +- 600 kV and 
+- 1200 kV power supply study for insulator pollution tests. 
Final report, 3:3226 (EPRI-EL-397) 
POWER TRANSMISSION LINES/SIMULATION 
On-line transient control of power systems. Final report 15 Feb 
72-31 Jan 75, 3:3213 (PB-267870) 
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POWER TRANSMISSION LiNES/TRANSIENTS 
Transient source and direction of propagation-detector, 3:3215 
POWER TRANSMISSION TOWERS/ELECTRICAL 
INSULATORS 
Bipolar HVDC transmission system study between +- 600 kV and 
+- 1200 kV: insulation studies. Final report, 3:3225 (EPRI-EL- 


395) 
POYNTING THEOREM/QUANTUM MECHANICS 
Poynting’s theorem and electrons with spin, 3:5505 (ORO-5126- 
24) 


POYNTING VECTOR 
See POYNTING THEOREM 
PRASEODYMIUM/BIBLIOGRAPHIES 
Cobalt rare earth permanent magnets (citations from the NTIS 
data base). Report for 1964-May 77, 3:4321 (NTIS/PS-77/0443) 
PRASEODYMIUM/X-RAY FLUORESCENCE ANALYSIS 
X-ray fluorescent rare earth analyses using an intrinsic germanium 
detector, 3:4526 
PRASEODYMIUM 141/NEUTRON REACTIONS 
Measurement and analysis of a few 14 MeV neutron capture cross 
sections, 3:5593 
PRASEODYMIUM ALLOYS/ATOM COLLISIONS 
Energy shift of alkali earths in the vicinity of metal surfaces. 
Technical report, 3:5450 (AD-A-042062) 
PRESSURE TUBE REACTORS/REACTOR COOLING SYSTEMS 
Installations having pressurised fluid circuits (Patent), 3:3567 
PRESSURE TUBE REACTORS/REACTOR PROTECTION 
SYSTEMS 
Installations having pressurised fluid circuits (Patent), 3:3567 
PRESSURE VESSELS 
Development of an integrated prestressed-concrete pressure vessel 
for water-cooled reactors (SBB type ‘STERN’ (star) with 
supporting boiler), 3:3335 
Prestressed-concrete pressure vessel with hot liner for PWR 
reactors, 3:3336 
PRESSURE VESSELS/CLOSURES 
Closure system of a vessel made of prestressed concrete (Patent), 
3:3604 
PRESSURE VESSELS/CONSTRUCTION 
Spherical containers in power supply, 3:4698 
PRESSURE VESSELS/DEFORMATION 
Development and verification of coupled fluid-structural-dynamic 
codes for stress and deformation analysis of reactor vessel 
internals under blowdown loading (BWR; PWR), 3:3791 (KFK- 
2375) 
PRESSURE VESSELS/DESIGN 
Nuclear reactor pressure vessel installation (Patent; PWR), 3:3322 
PRESSURE VESSELS/FABRICATION 
Quality assurance in thick-walled weldments, 3:3583 
PRESSURE VESSELS/FRACTURE PROPERTIES 
Fracture mechanics as judgement criterion in reference 
publications, 3:3552 (AED-Conf-76-118-000) 
PRESSURE VESSELS/NOZZLES 
EURCRACK: a finite element mesh generation program for 
cracked pressure vessel nozzles, 3:3558 (EUR-5446) 
PRESSURE VESSELS/RESEARCH PROGRAMS 
Status report. Reactor pressure vessels. Volume 3. Evaluation of 
the literature relating to the Heavy Section Steel Technology 
Program (status as of Spring 1973). First draft (BWR and 
PWR), 3:3313 (NP-tr-1981) 
PRESSURE VESSELS/STANDARDIZATION 
Standardizing high pressure vessels, 3:2058 (CONF-761064-) 
PRESSURE VESSELS/STRESS ANALYSIS 
Contributions of the ORNL piping program to nuclear piping 
design codes and standards, 3:3571 
Experimental determination of the three-dimensional stress of a 
reactor pressure vessel model, 3:3594 
Stresses frora pressure, radial, and moment loads in cylinder-to- 
cylinder vessel by a finite plate method, 3:3557 (CONF-770807- 


25) 
PRESSURE VESSELS/THERMAL INSULATION 
Anticonvection device for a narrow space comprised between two 
parallel walls (Patent), 3:3602 
PRESSURE VESSELS/THERMAL SHOCK 
Theoretical analysis of the temperature response in a bimetallic, 
composite geometry, nuclear reactor pressure vessel undergoing 
a loss-of-coolant accident, 3:3868 
PRESSURE VESSELS/ULTRASONIC TESTING 
System for the testing of components (Patent), 3:3576 
PRESSURE VESSELS/WELDED JOINTS 
Inspection of nuciear reactor welding by acoustic emission. 
Technical data report May 1976-March 1977, 3:3562 (PB- 
268487) 
Quality assurance in thick-walled weldments, 3:3583 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
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PRIMARY COOLANT CIRCUITS/BLOWDOWN 
STEWPOT, a code for establishing conditions in the primary 
circuit on depressurising a water reactor, 3:3682 (AEEW-M- 
1099) 
PRIMARY COOLANT CIRCUITS/BLOWERS 
Circulator for the coolant gas of a nuclear reactor, 3:3370 
PRIMARY COOLANT CIRCUITS/FAILURES 
Model for evaluating probabilities of primary system retention of 
core debris and time of release in LMFBR risk assessments, 
3:3769 (CONF-761001-P4) 
PRIMARY COOLANT CIRCUITS/IMPURITIES 
Improvements in or relating to the inhibition of hydrogen 
diffusion in through metals (Patent), 3:3523 
PRIMARY COOLANT CIRCUITS/IN-SERVICE INSPECTION 
Nuclear facilities. Recurrent inspections. Visual inspection. Draft 
(LWR), 3:3299 
PRIMARY COOLANT CIRCUITS/MATHEMATICAL 
MODELS 
Transient analysis of the primary system of a liquid metal-cooled 
fast breeder reactor plant, 3:3813 
PRIMARY COOLANT CIRCUITS/PUMPS 
Automatic safety control system for a reactor coolant circuit, 
3:3878 
PRINCETON LARGE TORUS 
See PLT DEVICES 
PROCESS CONTROL/MEASURING INSTRUMENTS 
Update of market information on process control instrumentation 
(PCI). Foreign market survey report (Colombia), 3:3948 (DIB- 
77-08-500) 
PROCESS HEAT/SOLAR ENERGY 
Solar energy: policy and prospects, 3:2841 (PB-267986) 
PROCESS HEAT/SOLAR HEATING 
Method for estimating performance of solar energy systems: phi, f- 
chart method, 3:2953 
PROCESS HEAT REACTORS/COST 
Intermediate size LWR plant study for process heat plus power: 
main repori. Volume 2 of 3 volumes (BWR), 3:3519 (ORNL/ 
Sub-4380/2) 
Reliability estimation for multiunit nuclear and fossil-fired 
industrial energy systems, 3:3521 (ORNL/TM-5837) 
PROCESS HEAT REACTORS/EFFICIENCY 
Reliability estimation for multiunit nuclear and fossil-fired 
industrial energy systems, 3:3521 (ORNL/TM-5837) 
PROCESS HEAT REACTORS/PLANNING 
Intermediate size LWR plant study for process heat plus power. 
Volume 3. Appendices, 3:3520 (ORNL/Sub-4380/3) 
PROCESS HEAT REACTORS/PRIMARY COOLANT 
CIRCUITS 
Improvements in or relating to the inhibition of hydrogen 
diffusion in through metals (Patent), 3:3523 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (ORES) 
See ORE PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PROGRAMMING 
Debug user’s guide (Version E) (Datapoint 2200 program giving 
direct access to EMMY system), 3:5751 (SU-326-P-39-23) 
PROGRAMMING LANGUAGES 
SALSIM: a language for control of digital logic simulation, 3:4754 
(CONF-771104-1) 
PROGRAMMING LANGUAGES/DESIGN 
Human factors in Speakeasy, 3:5739 (CONF-770858-1) 
PROJECT (VELA) 
See VELA PROJECT 
PROLINE/METABOLISM 
Regulations of enzymes in animals: effects of developmental 
processes, cancer and radiation. Progress report XI, 1 May 
1976-30 April 1977, 3:5289 (COO-3085-58) 
PROMETHAZINE 
See AMINES 
PROMETHIUM 147/UPTAKE 
Distribution and binding of '*7Pm in smooth muscle, 3:5346 
PROMPT NEUTRONS/NEUTRON SPECTROSCOPY 
Experimental study of the prompt fission neutron spectrum 
induced by 0.5-MeV neutrons incident on uranium-235, 3:5558 
PROPANE/COMBUSTION KINETICS 
Lean premixed recirculating flow combustion for control of 
oxides of nitrogen, 3:2769 
NO/sub x/ formation from nitrogen in fuel and air during 
turbulent diffusion combustion, 3:2773 
PROPANE/FLAMES 
Characteristics of laminar gas jet diffusion flames under the 
influence of elevated gravity, 3:2759 
Limiting equivalence ratio, dissociation, and self-inhibition in 
premixed, quenched, fuel-rich hydrocarbon/air flames, 3:2778 


PROTON-PROTON INTERACTIONS/EXCHANGE 


PROPELLANTS/COMBUSTION 
Ignition and combustion of liquid monopropellants at high 
pressures, 3:2794 
Review of dynamic burning of solid propellants in gun and rocket 
propulsion systems, 3:4646 
PROPELLANTS/COMBUSTION INSTABILITY 
Predicting nonlinear axial instabilities in solid rockets using exact 
and approximate solution techniques, 3:4651 
PROPELLANTS/COMBUSTION KINETICS 
Flame structures and burning rate characteristics of CMDB 
propellants, 3:4648 
Flame zone and sub-surface reaction model for deflagrating RDX, 
3:4649 
PROPELLANTS/FLAMES 
Flame structures and burning rate characteristics of CMDB 
propellants, 3:4648 
Flame zone and sub-surface reaction model for deflagrating RDX, 
3:4649 
PROPELLANTS/IGNITION 
Ignition and combustion of liquid monopropellants at high 
pressures, 3:2794 
PROPENE 
See PROPYLENE 
PROPYLENE/OXIDATION 
Effects of solvents and addition of metal oxides on the liquid phase 
disproportionation of olefins over MoO3-AlOs catalyst, 3:2382 
Study of some primary and secondary chemi-ionization reactions 
in hydrocarbon oxidations, 3:4632 
Surface and catalytic properties of lanthanum lead manganite (Lao 
7Pbo sMnQs) containing traces of platinum, 3:4303 
PROPYLENE/REDUCTION 
Effects of solvents and addition of metal oxides on the liquid phase 
disproportionation of olefins over MoOs3-Al2Os catalyst, 3:2382 
PROTACTINIUM/THERMODYNAMIC PROPERTIES 
Entropy correlation for the 4f and 5f metals: relation of electronic 
properties to metallic radii, magnetic transformations, and 
thermodynamics of vaporization, 3:4387 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTEINS 
See also ALBUMINS 
PROTEINS/BIOCHEMICAL REACTION KINETICS 
Evidence for a coordination position available to solute molecules 
on one of the metals at the active center of reduced bovine 
superoxide dismutase, 3:5246 
Function of chloroplast DNA in relation to chloroplast proteins. 
Progress report, May 1976-April 1977, 3:5235 (SAN-34P8X8) 
PROTEINS/BIOLOGICAL RADIATION EFFECTS 
Protein synthesis and its regulation: a background study related to 
the biological effects of radiation. Progress report, July 1, 1976- 
August 31, 1977, 3:5288 (COO -2403-10) 
PROTEINS/BIOSYNTHESIS 
Molecular events basic to cellular radiation response. Progress 
report, July 1, 1976-September 30, 1977, 3:5292 (COO-3335-25) 
Protein svnthesis and its regulation: a background study related to 
the biological effects of radiation. Progress report, July 1, 1976- 
August 31, 1977, 3:5288 (COO-2403-10) 
PROTEINS/MOLECULAR STRUCTURE 
NMR of lanthanum-139. A new probe of macromolecular 
dynamics, 3:4490 
PROTEINS/SEDIMENTATION 
Calculation of s/sub 20,w/ values using ultracentrifuge 
sedimentation data from linear sucrose gradients, an improved, 
simplified method, 3:5245 
PROTON-ANTIPROTON INTERACTIONS/CROSS SECTIONS 
Anticipating the intermediate boson, 3:5506 (BNL-22661) 
PROTON-ANTIPROTON INTERACTIONS/ELASTIC 
SCATTERING 
Significance of high energy spin effects in constituent pictures, 
3:5512 (ANL-HEP-CP-77-46) 
PROTON-ANTIPROTON INTERACTIONS/EXCHANGE 
INTERACTIONS 
Significance of high energy spin effects in constituent pictures, 
3:5512 (ANL-HEP-CP-77-46) 
PROTON-ANTIPROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Significance of high energy spin effects in constituent pictures, 
3:5512 (ANL-HEP-CP-77-46) 
PROTON-PROTON INTERACTIONS/CROSS SECTIONS 
Anticipating the intermediate boson, 3:5506 (BNL-22661) 
PROTON-PROTON INTERACTIONS/ELASTIC SCATTERING 
Significance of high energy spin effects in constituent pictures, 
3:5512 (ANL-HEP-CP-77-46) 
PROTON-PROTON INTERACTIONS/EXCHANGE 
INTERACTIONS 
Significance of high energy spin effects in constituent pictures, 
3:5512 (ANL-HEP-CP-77-46) 





PROTON-PROTON INTERACTIONS/INCLUSIVE 


PROTON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Significance 4 high we! spin effects in constituent pictures, 
:5512 (ANL-HEP-CP-77 
PROTON-PROTON INTERACTIONS /PSI-3105 RESONANCES 
Cross-section for psi production in proton-proton collisions at 
centre-of-mass energies between 23 and 63 GeV/c, 3:5497 
PROTONS 
See also COSMIC PROTONS 
SOLAR PROTONS 
PROTONS/FORM FACTORS 
Study of the reaction vn — yp” p, 3:5495 (ANL-HEP-CP-77-36) 
PROTOTYPE FAST REACTOR (DOUNREAY) 
See PFR REACTOR 
PROTOTYPE LARGE BREEDER REACTOR 
See PLBR REACTOR 
PSEUDOMONAS/BIOCHEMICAL REACTION KINETICS 
Properties of anthranilate = component II from 
Pseudomonas putida, 3:5 
PSEUDOMONAS/ BIOLOGICAL RADIATION EFFECTS 
Basic aspects of radiation action on microorganisms. Progress 
report, April 1, 1976-June 30, 1977 (Escherichia coli, 
Pseudomonas, lambda phage, gamma and uv radiation), 3:5296 
(COO-2362-26) 
PSEUDOMONAS/LIGASES 
Properties of anthranilate synthetase component II from 
Pseudomonas putida, 3:5244 
PSI RESONANCES/PARTICLE PROPERTIES 
Can pedestrians understand the new particles or who needs the 
Okubo-Zweig-lizuka rule, 3:5518 (FERMILAB-Conf-76/98- 


THY) 
PSYCHOLOGY 
See BEHAVIOR 


See TEFLON 
PUBLIC LANDS 
See also YELLOWSTONE NATIONAL PARK 
PUBLIC LANDS/MINERAL RESOURCES 
Is our account overdrawn (Withdrawals of public land from 
mineral exploration), 3:4025 
PUBLIC UTILITIES/BOILER FUEL 
Supply of the power station Schwandorf with indigenous lignite 
and browncoal from Czechoslovakia, 3:2269 
PUBLIC UTILITIES/CHARGES 
Utility pricing and solar energy design. Final report, 3:4064 (PB- 
263798) 
PUBLIC UTILITIES/DATA COMPILATION 
“a on small Missouri municipal electric utilities to the Ozarks 
ional Commission, 3:4052 
PUBLIC: UTILITIES/ECONOMIC POLICY 
Future prospects of electric energy, 3:3192 
PUBLIC UTILITIES/ECONOMICS 
Double leverage one more time, 3:3957 
——. a and solar energy design. Final report, 3:4064 (PB- 


PUBLIC UTILITIES/ENERGY CONSERVATION 
State environmental issues series. Energy conservation: policy 
considerations for the states, 3:4002 (PB-267857) 
PUBLIC UTILITIES/ENVIRONMENTAL IMPACTS 
Assessment of the potential environmental impacts of utilities’ 
resource plans. Volume III (California South Coast area 
regional analysis), 3:5224 (NP-22128) 
PUBLIC UTILITIES/FINANCING 
Capital (a compendium), 3:4037 (NP-22030) 
PUBLIC UTILITIES/INVESTMENT 
Future prospects of electric energy, 3:3192 
PUBLIC UTILITIES/LOAD MANAGEMENT 
Electric utility load management: rational use of energy program 
pilot study, 3:4036 (NATO/CCMS-56) 
Peak shaving in the gas industry, 3:2494 
PUBLIC UTILITIES/POWER SYSTEMS 
Documentation of the regionalized electricity model 
(Corresponding to 9 census regions of U.S.), 3:4039 (PB-267972) 
PUBLIC UTILITIES/REGULATIONS 
ee indexing: right in some cases, wrong in others, 
Productivity goals and regulatory trends: a case for reason, 3:3464 
PUBLIC UTILITIES/SOLAR POWER PLANTS 
Study of the impact on margin requirements for utility systems of 
_ e-scale utilization of solar power plants, 3:2892 (EPRI-ER- 
83-SR(Vol.2)) 
PUBLIC UTILITIES/SOLAR THERMAL POWER PLANTS 
Requirements definition and impact analysis of solar thermal 
power plants, 3:2897 (EPRI-ER-371-SR) 
PUERTO RICO/METEOROLOGY 
Ocean thermal energy conversion: resource assessment and 
environmental impact for proposed Puerto Rico site. Final 
report, 3:2919 (PB-259303) 
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PUERTO RICO/OCEANOGRAPHY 
Ocean thermal energy conversion: resource assessment and 
environmental impact for proposed Puerto Rico site. Final 
report, 3:2919 (PB-259303) 
PULPS 
See SLURRIES 
PULSARS/MAGNETIC FIELDS 
Magnetic fields of pulsars and an evolutionary scheme for the 
formation of radiopulsars in binary system, 3:5412 (N-76-34091) 
PULSARS/STAR EVOLUTION 
Magnetic fields of pulsars and an evolutionary scheme for the 
formation of radiopulsars in binary system, 3:5412 (N-76-34091) 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSED REACTORS 
See also SPR-3 REACTOR 
PULSED REACTORS/REACTOR KINETICS 
Application of a coupled neutronic Seed theory to 
dynamic analysis of fast burst reactor, 3:3671 
PULSED REACTORS/REACTOR SAFETY 
Fast pulse reactor safety analysis, 3:3880 
PUMPED STORAGE/FEASIBILITY STUDIES 
Wind energy: a supplement to hydro-electric energy using the 
Columbia River Valley as an example, 3:3150 
PUMPED STORAGE POWER PLANTS/CONSTRUCTION 
California's aqueduct offers peaking power to Los Angeles, 3:3899 


PUMPED STORAGE POWER PLANTS/FEASIBILITY 
STUDIES 


— storage potential of the Hell's Canyon area , 3:3898 (PB- 
267722) 

PUMPED STORAGE POWER PLANTS/PUMPS 
Three-plant complex adds to Austria's peaking capacity, 3:3900 

PUMPED STORAGE POWER PLANTS/RELIABILITY 
Quantitative evaluation of operating reserve duty of peak-duty 

storage plants in power system planning, 3:4050 

PUMPED STORAGE POWER PLANTS/SITE PREPARATION 

Connection of the water pipeline to the machine cavern of the 
Waldeck II pump storage station, 3:3901 

PUMPED STORAGE POWER PLANTS/SITE SELECTION 

Pumped storage potential of the Hell’s Canyon area , 3:3898 (PB- 
267722) 

PUMPED STORAGE POWER PLANTS/SPECIFICATIONS 
California's aqueduct offers peaking power to Los Angeles, 3:3899 
Three-plant complex adds to Austria's peaking capacity, 3:3900 

PUMPS 

See also SOLAR WATER PUMPS 
TURBOMACHINERY 
VACUUM PUMPS 

PUMPS/DESIGN 

Hydraulic transportation of coal from collieries to coast (10 mty of 
-50 mm coking coal, 50 km to offshore loader, plug flow, 1225 
tonnes/hr), 3:2279 

Turbine, pump, or pump turbine with axial flow (Patent), 3:4677 

PUMPS/SIZE 
Dimensioning of pump-turbines, 3:2807 

PUREX PROCESS/HAZARDS 
Safety aspects of solvent nitration in HTGR fuel reprocessing, 

3:2576 (GA-A-14372) 

PURNIMA REACTOR/NEUTRON SPECTRA 

Unfolding of fast neutron spectrum from foil activation data for 
PURNIMA, 3:3667 

PUROX PYROLYSIS PROCESS/OPERATION 
PUROX system, 3:2785 

PVC 
(Polyvinyl chloride.) 

PVC/IGNITION 
Combustion of poly(vinyl chloride) studied by the moving wire 

technique, 3:4655 

PWR TYPE REACTORS 

See also BASF-1 REACTOR 
BEAVER VALLEY-1] REACTOR 
BIBLIS-A REACTOR 
BIBLIS-B REACTOR 
CE STANDARD REACTOR 
FESSENHEIM-1 REACTOR 
LUCIE-] REACTOR 
MAINE YANKEE REACTOR 
OTTO HAHN REACTOR 
RANCHO SECO-I] REACTOR 
RHEINSBERG AKWI1 REACTOR 
WWER TYPE REACTORS 
WYHL-I REACTOR 

PWR TYPE REACTORS/ATWS 
Studies on the influence of oxide fuel on the mechanical properties 

of Zry-tubes for LOCA and ATWS, 3:3796 (KFK-2375) 

Theoretical investigations of fuel behavior during LOCA and 

ATWS, 3:3792 (KFK-2375) 
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PWR TYPE REACTORS/BLOWDOWN 

CLAPTRAP-II, a code for calculating pressure transients in the 
interconnected compartments of a total containment enclosing a 
breached water reactor circuit, 3:3684 (AEEW-R-1108) 

Development and verification of coupled fluid-structural-dynamic 
codes for stress and deformation analysis of reactor vessel 
internals under blowdown loading, 3:3791 (KFK-2375) 

Dynamic load of LWR pressure suppression systems, 3:3789 
(KFK-2375) 

Evaluation of pressure drop across area changes during 
blowdown. Quarterly progress report for period ending June 
30, 1976, 3:3817 (PB-260527) 

Investigations of the fuel rod behavior during the blowdown 
phase of a loss-of-coolant accident. Out-of-pile experiments with 
electrically heated single rods, 3:3795 (KFK-2375 

PWR Blowdown Heat Transfer Separate-Effects Program: 
Thermal-Hydraulic Test Facility experimental data report for 
test 101, 3:3815 (ORNL/NUREG/TM-128) 

Transient potential flow in complex ge ometry with application to 
PWR blowdown flows, 3:3788 (K FK-2324) 

PWR TYPE REACTORS/BOILING DETECTION 

Boiling acoustic noise propagation in a pressurized water reactor- 
like environment, 3: B33) 

PWR TYPE REACTORS/CONTAINMENT 

Investi — on the interactions of fission products and aerosols 
in LWR-containments. Parameter study with the NAUA model. 
Sensitivity study, 3:3803 (K FK-2375) 

PWR TYPE REACTORS/CONTAINMENT SHELLS 

Containments for nuclear power stations, 3:3871 

Dynamic load of LWR pressure suppression systems, 3:3789 
(KFK-2375 

PWR TYPE REACTORS/CONTAINMENT SYSTEMS 
Evaluation of fission product removal by an ice-condenser 
containment, 3:3857 

PWR TYPE REACTORS/CONTROL ELEMENTS 

Shock buffer for nuclear control assembly (Patent; PWR), 3:3626 
PWR TYPE REACTORS/CONTROL ROD DRIVES 

ee baking motor with variable reluctance (Patent), 3:3634 
PWR TYPE REACTORS/DESIGN 

Large nuclear turbine, 3:3305 
PWR TYPE REACTORS/ECCS 

Downcomer effects in a 1/15-scale PWR geometry-experimental 
data report, 3:3822 (PB-268244) 

Influence of the size and shape of cooling channel blockades upon 
emergency core cooling in the flooding phase of a LOCA, 
3:3798 (KFK-2375) 

Simple analytical model for counter-current flow limiting 
phenomena with vapor condensation, 3:3867 

PWR TYPE REACTORS/ELECTRIC CABLES 
Cable tray fire tests, 3:3825 (SAND-77-1125C) 
— cables in a reactor containment of nuclear power plants, 
:3298 
PWR TYPE REACTORS/FUEL ASSEMBLIES 
Channel follower leakage restrictor (Patent; PWR), 3:3325 
Improved thermal-hydraulic analysis method for rod bundle cores, 


:3328 
PWR TYPE REACTORS/FUEL CANS 
Investigations of the high temperature steam oxidation of 
Zircaloy-4 cladding tubes, 3:3284 (KFK-2375) 
PWR TYPE REACTORS/FUEL CYCLE 
Development and application of methods and computer codes of 
fuel management and nuclear design of reload cycles in PWR, 
3:3488 (JEN-356) 
Sensitivity of nuclear fuel cycle costs to uncertainties in nuclear 
data and methods, 3:3308 
PWR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Calculation of the thermal and hydraulic states in rod cluster cores 
of light-water reactors, 3:3314 (GKSS-77/E/4) 
Fuel assembly identification for pcwer reactors. Draft, 3:3296 
PWR TYPE REACTORS/FUEL ELEMENT FAILURE 
Nuclear fuel performance evaluation. Final report, 3:3273 (EPRI- 
NP-409(6-77)) 
PWR TYPE REACTORS/FUEL ELEMENTS 
Fabrication and properties of particle fuel, 3:2569 
Fuel rod for use in a nuclear reactor (Patent; BWR; PWR), 3:3311 
Halden: EPRI’s window on the nuclear world, 3:3303 
Nuclear fuel experience, 3:3279 (Juel-Conf-21) 
Temperature characteristics of fuel elements of reactors with 
water under pressure during a coolant-loss emergency, 3:3884 
PWR TYPE REACTORS/FUEL MANAGEMENT 
CICLON: A neutronic fuel management program for PWR’s 
consecutive cycles, 3:3514 (JEN-336) 
Core-state models for fuel management of equilibrium and 
transition cycles in pressurized water reactors, 3:3324 
Development and application of methods and computer codes of 
fuel management and nuclear design of reload cycles in PWR, 
3:3488 (JEN-356) 
Nuclear fuel management with plutonium recycle and limited 
separative work availability, 3:3338 
L 


PWR TYPE REACTORS/REACTOR ACCIDENTS 


PWR TYPE REACTORS/FUEL RODS 

Performance of the fuel model FFRS, 3:3291 (RISO-M-1928) 

Probabilistic approach to reliability predictions for LWR fuel 
rods, 3:3290 (RISO-M-1927) 

PWR TYPE REACTORS/FUEL-CLADDING INTERACTIONS 

Nuclear fuel performance evaluation. Final report, 3:3273 (EPRI- 
NP-409(6-77)) 

PWR TYPE REACTORS/LOSS OF COOLANT 

Investigations of fuel rod failure in the second heatup-phase of a 
LOCA. In-pile experiments with single rods in the DK-loop of 
the FR2 reactor, 3:3797 (KFK-2375) 

Investigations of the fuel rod behavior in the low pressure phase 
of a LOCA and of the interaction between ballooning Zircaloy 
claddings and emergency core cooling, 3:3800 (KFK-2375) 

Protection of the PWR against loss of coolant effects, 3:3891 

Reactor containment heat removal by passive heat sinks following 
a loss-of-coolant accident, 3:3847 

Simple analytical model for counter-current flow limiting 
phenomena with vapor condensation, 3:3867 

Studies on the influence of oxide fuel on the mechanical properties 
of Zry-tubes for LOCA and ATWS, 3:3796 (KFK-2375) 

Temperature characteristics of fuel elements of reactors with 
water under pressure during a coolant-loss emergency, 3:3884 

Theoretical investigations of fuel behavior during LOCA and 
ATWS, 3:3792 (KFK-2375) 

Theoretical and experimental investigations on gas flow in LWR 
fuel rods during loss-of-coolant accidents, 3:3805 (KFK-2411) 

Theoretical analysis of the temperature response in a bimetallic, 
composite geometry, nuclear reactor pressure vessel undergoing 
a loss-of-coolant accident, 3:3868 

PWR TYPE REACTORS/MELTDOWN 

Experiments on determination and limitation of fission and 
activation product release during core meltdown, 3:3801 (KFK- 
2375) 

Experimental investigations of the meltdown phase of UO- 
Zircaloy fuel rods under conditions of failure of emergency core 
cooling, 3:3802 (KFK-2375) 

Properties of LWR-core-melts and preparation of corium samples 
(RS 200), 3:3804 (KFK-2375) 

Studies on molten fuel-concrete interactions, 3:3658 (CONF- 
761001-P4) 

PWR TYPE REACTORS/NEUTRON TRANSPORT 

Computational benchmark problems: a review of recent work 
within the American Nuclear Society Mathematics and 
Computation Division, 3:3293 

PWR TYPE REACTORS/PERFORMANCE 

Nuclear power-plant performance analysis, 3:3301 

PWR TYPE REACTORS/PIPES 

Characteristics of pipe system failures in light water reactors, 
3:3781 (EPRI-NP-438) 

PWR TYPE REACTORS/PLANNING 

International thermal reactor development, 3:3271 (ANL-77-XX- 
62 


) 
PWR TYPE REACTORS/PLUTONIUM RECYCLE 
Nuclear fuel management with plutonium recycle and limited 
separative work availability, 3:3338 
Pu-recycling in light water reactors: calculation of fuel burn-up 
data for the design of reprocessing plants as well as the 
influence on the demand of uranium, 3:3286 (KFK-2417) 
PWR TYPE REACTORS/PRESSURE VESSELS 
Development and verification of coupled fluid-structural-dynamic 
codes for stress and deformation analysis of reactor vessel 
internals under blowdown loading, 3:3791 (KFK-2375) 
Development of an integrated prestressed-concrete pressure vessel 
for water-cooled reactors (SBB type ‘STERN’ (star) with 
supporting boiler), 3:3335 
Nuclear reactor pressure vessel installation (Patent; PWR), 3:3322 
Prestressed-concrete pressure vessel with hot liner for PWR 
reactors, 3:3336 
Status report. Reactor pressure vessels. Volume 3. Evaluation of 
the literature relating to the Heavy Section Steel Technology 
Program (status as of Spring 1973). First draft, 3:3313 (NP-tr- 
1981) 
Theoretical analysis of the temperature response in a bimetallic, 
composite geometry, nuclear reactor pressure vessel undergoing 
a loss-of-coolant accident, 3:3868 
PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Nuclear facilities. Recurrent inspections. Visual inspection. Draft, 
3:3299 
STEWPOT, a code for establishing conditions in the primary 
circuit on depressurising a water reactor, 3:3682 (AEEW-M- 
1099) 
PWR TYPE REACTORS/RADIATION MONITORING 
oe radioactive discharges from nuclear power plants, 
854 
PWR TYPE REACTORS/REACTOR ACCIDENTS 
Applications of the reactor safety study probabilistic safety 
analysis, 3:3888 





PWR TYPE REACTORS/REACTOR COOLING SYSTEMS 


Development of a computer code for thermal hydraulics of 
reactors (THOR). Eighth quarterly og report, July- 
September 1976, 3:3686 (BNL-NUREG-50659) 

Improved water density feedback model for pressurized water 
reactors, 3:3814 

PWR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Reduction of activation and contamination of reactor circuits, 
3:3318 (KFK-2375) 

Water chemistry in nuclear power plants, 3:3283 (Juel-Conf-21) 

PWR TYPE REACTORS/REACTOR CORES 

Efficient multidimensional numerical method for the thermal- 

hydraulic analysis of nuclear reactor cores, 3:3321 
PWR TYPE REACTORS/REACTOR DISMANTLING 

Development of methods and techniques for decommissioning and 

ultimate dis; 1 of nuclear facilities, 3:3319 (K FK-2375) 
PWR TYPE REACTORS/REACTOR INSTRUMENTATION 

Instrumentation qualification. Part 1. Equipment qualification 
program, 3:3622 (CENPD-212(Pt.1)) 

Instrumentation and controls engineering. Part 2. Documentation 
of e ~ ment qualification, 3:3623 (CENPD-212(Pt.2)) 

PWR REACTORS/REACTOR KINETICS 

pod 2 progress report FY 1977 rege calculations of light 
water reactor dynamics and safety), 3:3528 (COO-2262-13) 

Computational benchmark problems: a review of recent work 
within the American Nuclear Society Mathematics and 
Computation Division, 3:3293 

Improved water ony feedback model for pressurized water 
reactors, 3:381 

PWR TYPE REACTORS/REACT OR LICENSING 

Compilation of the information on the reactor core required for 
testing under the nuclear licensing procedure (German Federal 
Republic), 3:3472 

Compilation of the information on control and scram systems 
required for inspections under the licensing procedure for 
nuclear power plants (German Federal Republic), 3:3473 

PWR TYPE REACTORS/REACTOR MATERIALS 

Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 2: 
nuclear energy panel report. Part 2A: details of current 
materials R and D programs to support LWR. Part 2B: seizing 
opportunities for international cooperation and collaboration. 
Part 2C: national alloy development program, 3:3307 (ERDA- 
76-28V 1(App.2)) 

PWR TYPE REACTORS/REACTOR OPERATION 

Operating experience with 13 light-water reactor in Europe, 

3:3302 
PWR TYPE REACTORS/REACTOR SAFETY 

Applications of the reactor safety study probabilistic safety 
analysis, 3:3888 

Evaluation of pressure drop across area changes durin 
blowdown. Quarterly prcgress report for period ae June 
30, 1976, 3:3817 (PB-260527) 

General application of system event tree analysis to light water 
reactors, 3:3826 (SAND-77-1372C) 

Protection of the PWR against loss of coolant effects, 3:3891 

Summary of conclusions and major reccmmendations: Study 
Group on Light Water Reactor Safety, 3:3887 

PWR TYPE REACTORS/REACTOR START-UP 

Organization of start up experiments, 3:3317 (Juel-Conf-21) 

PWR TYPE REACTORS/RELIABILITY 

Needs and direction of the non-utility sector in improving power 
plant reliability, 3:3309 

Reliability improvement: where do we go from here. ERDA- 
LWR technology program, 3:3310 

PWR TYPE REACTORS/STEAM GENERATORS 

Influence of water chemistry on the operating behavior of KWU 
steam generators, 3:3315 (Juel-Conf-21) 

Nuclear boiler (Patent; PWR ), 3:3323 

PWR TYPE REACTORS/TRANSIENTS 

Analysis of nonsteady-state operating modes of a PWR nuclear 

power plant, 3:3874 
PWR TYPE REACTORS/XENON OSCILLATIONS 

Load-following induced xenon oscillations in pressurized water 

reactors, 3:3332 
PWR-241 TYPE REACTORS 

See BW STANDARD REACTOR 
PWR-80 TYPE REACTORS 

See CE STANDARD REACTOR 
PYRANOMETERS/CALIBRATION 

Instrumentation for measuring direct and diffuse insolation in 
testing thermal collectors, 3:2840 

PYRANOMETERS/COMPARATIVE EVALUATIONS 

Test and evaluation of the performance of solar radiation sensors 
at inclination from the horizontal under laboratory and field 
conditions. Final report, 3:2825 (DSE/1041-1) 

PYRANOMETERS/PERFORMANCE TESTING 

Test and evaluation of the performance of solar radiation sensors 
at inclination from the horizontal under laboratory and field 
conditions. Final report, 3:2825 (DSE/1041-1) 
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PYRHELIOMETERS/CALIBRATION 

Instrumentation for measuring direct and diffuse insolation in 

ting thermal collectors, 3:2840 

PYRHELIOMETERS/DESIGN 

Self-calibrating sensor of the electric satellite pyrheliometer (ESP) 

program, 3:2835 
PYRIDINE/CHEMICAL REACTIONS 
ap bahavior of an intercalated TaS2 phase, 3:2378 


P 
See also DEOXYCYTIDINE 
Pyrimidine dimer excision in human cells and skin cancer 
(Ultraviolet Radiation), 3:5291 (CONF-770365-1) 
PYRITE/FLOTATION 
Coal-pyrite flotation in concentrated pulp: a pilot plant study, 
3:2261 (BM-RI-8239) 
PYROLYTIC CARBON/ION IMPLANTATION 
MeV He* bombardment of silicon carbide and carbon, 3:4511 
PYROLYTIC CARBON/PERMEABILITY 
Niobium diffusion in pyrolytic graphite, 3:4385 
Tritium diffusion in nonmetallic solids of interest to fusion 
reactors. Annual progress report, August 1, 1976-August 1, 
1977, 3:4464 (ORO-4721-6) 
Use of a linear filtration law for the porous surfaces of materials 
based on a pyrocarbon binder, 3:2135 
PYROLYTIC CARBON/SPUTTERING 
MeV He* bombardment of silicon carbide and carbon, 3:4511 
PYROLYTIC CARBON/SURFACE PROPERTIES 
Use of a linear filtration law for the porous surfaces of materials 
based on a pyrocarbon binder, 3:2135 
PYROXYLIN 
See NITROCELLULOSE 
2-PYRROLIDINECARBOXYLIC ACID 
See PROLINE 


Q 


Q DEVICES/PLASMA INSTABILITY 
oy of universal plasma instabilities. Final report, 3:5660 
(ORO-31 
QUAD CITIES-1 REACTOR/REACTOR PERIOD 
Selected safety-related occurrences reported in May and June 
1977, 3:3865 
QUAD CITIES-2 REACTOR/FUEL ELEMENT FAILURE 
Nuclear fuel performance evaluation. Final report, 3:3273 (EPRI- 
NP-409(6-77)) 
QUAD CITIES-2 REACTOR/FUEL-CLADDING 
INTERACTIONS 


Nuclear fuel performance evaluation. Final report, 3:3273 (EPRI- 
NP-409(6-77)) 
QUANTUM CHROMODYNAMICS/INSTANTONS 
Higher order effects of pseudoparticles in QCD, 3:5501 (COO- 
1545-212 
QUANTUM CHROMODYNAMICS/PARTON MODEL 
Scalar quantum chromodynamics in two dimensions and parton 
model (Scalar quarks, SU(N) groups), 3:5524 (COO-2220-106) 
QUANTUM CHROMODYNAMICS/U-12 GROUPS 
Failure of the U(12) algebra in QCD, 3:5522 (COO-2220-96) 
UANTUM ELECTRODYNAMICS 
Theory of dual-charged particles. Master's thesis (Particles with 
both electric and magnetic charge), 3:5504 (AD-A-042119) 
QUANTUM FIELD THEORY 
See also QUANTUM ELECTRODYNAMICS 
QUANTUM FIELD THEORY/BOUNDARY CONDITIONS 
Osterwalder-Schrader positivity in conformal invariant quantum 
field theory, 3:5527 
QUANTUM FIELD THEORY/CONFORMAL INVARIANCE 
Conforma! anomalies in curved space-time, 3:5521 (COO-2220-91) 
QUANTUM FIELD THEORY/MAGNETIC MONOPOLES 
Lorentz transformations for gauge theory monopole solutions, 
3:5517 (CU-TP-100) 
QUANTUM FIELD THEORY/MATHEMATICAL 
OPERATORS 
Local operator products in gauge theories. II (Currents), 3:5520 
(COO-2220-89) 
QUANTUM FIELD THEORY/MONOPOLES 
Topics in dual models and extended solutions (Bethe-Salpeter 
equation), 3:5503 (LBL-6461) 
QUANTUM FIELD THEORY/RENORMALIZATION 
Regularization and renormalization of quantum field theory in 
a space-time (Pauli-Villars regulator fields), 3:5523 (COO- 
QUANTUM FIELD THEORY/STRING MODELS 
Field theories in terms of particle-string variables: spin, internal 
symmetries and arbitrary dimension, 3:5525 (COO-2220-150) 
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QUANTUM MECHANICS/POYNTING THEOREM 
Poynting’s theorem and electrons with spin, 3:5505 (ORO-5126- 
24 


QUARKS/COLOR MODEL 
Higher order effects of pseudoparticles in QCD, 3:5501 (COO- 
1545-212) 
QUARKS/DECAY 
Baryon-antibaryon pair decay of eta/sub c/ in coherent 
production (Cross sections, angular distribution), 3:5508 (COO- 
1545-216) 
QUARKS/PARTICLE PRODUCTION 
Cancellations of mass singularities in Yang-Mills theories, 3:5526 
(CU-TP-101) 
QUARTZ/CHEMICAL COMPOSITION 
Oxygen isotopic ratios in quartz as an indicator of provenance of 
dust, 3: "4530 (COO-1515-78) 
QUEENSLAND/OIL SHALE DEPOSITS 
Some aspects of the geology of the Rundle oil shale deposit, 
Queensland, 3:2496 


RABBITS/BLOOD PRESSURE 
Arterial pressure and cardiac frequency in rabbits under animal 
hyphosis, 3:5262 (BNWL-tr-257) 
RADAR/PERFORMANCE 
Summary evaluation of the offshore target detection capabilities of 
APS-94D and COR radar systems. Final report, May-July 1976, 
3:2405 (AD-A-036245) 
RADIANT HEAT TRANSFER/MATHEMATICAL MODELS 
Comparison of mathematical models of the radiative behavior of a 
large-scale experimental furnace, 3:4779 
RADIATION CHEMISTRY/RESEARCH PROGRAMS 
Radiation chemistry of hydrocarbon and alky] halide systems. 
Progress report, July 1, 1976-July 31, 1977, 3:4603 (ORO-3106- 
65 


Radiation Laboratory, University of Notre Dame. Quarterly 
report, April 1, 1977-June 30, 1977 (One paragraph summaries 
of various investigations), 3:4601 (COO-38-1788) 

RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DAMAGE (NONBIOLOGIC) 
See RADIATION EFFECTS 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION EFFECTS 
See also BIOLOGICAL RADIATION EFFECTS 
DELAYED RADIATION EFFECTS 
PHYSICAL RADIATION EFFECTS 
RADIATION EFFECTS/REVIEWS 
Radiation physics and nuclear technology, 3:5572 
RADIATION HAZARDS/EDUCATION 
Films and filmstrips on occupational safety and health, 3:5369 (PB- 
266490) 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES/DIAGNOSTIC TECHNIQUES 
Deadspace breathing as a screening test for early lung damage, 
3:5337 (LF-56) 
RADIATION MONITORING/DATA ANALYSIS 
Radiation monitoring by minicomputer, 3:5017 (LA-UR-77-1907) 
RADIATION MONITORING/DOCUMENT TYPES 

Publications and reports, Environmental Monitoring and Support 
Laboratory, 1955-1969, 3:5149 (PB-263905) 

Publications and reports, Environmental Monitoring and Support 
Laboratory, 1970-1976, 3:5213 (PB-263906) 

RADIATION PROTECTION/COST BENEFIT ANALYSIS 

Systems analysis approach to nuclear waste management 
problems, 3:2675 

RADIATION PROTECTION LAWS 

Changes in nuclear ordinance law (German Federal Republic), 
3:3844 

— law. Collection of texts (German Federal Republic), 

:3479 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 

(For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES.) 

See also ALPHA SOURCES 
X-RAY SOURCES 
RADIATION SOURCES/OPERATION 
on atomic oxygen molecular beam source, 3:2710 (N-77- 


RADIOACTIVE AEROSOLS/POLLUTION CONTROL 


RADIATION TRANSPORT 
See also CHARGED-PARTICLE TRANSPORT 
NEUTRON TRANSPORT 
RADIATION TRANSPORT/ONE-DIMENSIONAL 
CALCULATIONS 
Integral equation methods in radiation transport, 3:5576 
RADIATION TRANSPORT/THREE-DIMENSIONAL 
CALCULATIONS 
Integral equation methods in radiation transport, 3:5576 
RADICALS 
See also HYDROPEROXY RADICALS 
HYDROXYL RADICALS 
RADICALS/CHEMICAL REACTION YIELD 

Hydroxyl radical and atomic oxygen concentrations in high- 
intensity turbulent combustion (Effect on NO/sub x/ 
formation), 3:2770 

RADICALS/ELDOR 
Eldor investigations of radiation processes. Annual progress 
port, 1976-1977, 3:4604 (ORO-4062-42) 
RADIOACTIVE AEROSOLS 

Fuel particle and fission product release from LMFBR-core 
catcher, 3:3764 (CONF-761001-P4) 

Some potential reductions in the release of radioactivity under 
LMFBR accident conditions, 3:3765 (CONF-761001-P4) 

State of the art in aerosol modelling for LMFBR safety analysis, 
3:3762 (CONF-761001-P4) 

RADIOACTIVE AEROSOLS/DEPOSITION 

Deposition of aerosols formed by HCDA due to decay heat 
transport in LMFBR inner containment atmospheres, 3:3763 
(CONF-761001-P4) 

RADIOACTIVE AEROSOLS/INHALATION 

Biological effects of °° PuOs2 inhalation in the Rhesus monkey, 
3:5323 (LF-56) 

Biological effects of repeated inhalation exposure of beagle dogs 
to aerosols of **Ce in fused aluminosilicate particles. III, 3:5324 
(LF-56) 

Biological effects of repeated inhalation exposure of Syrian 
hamsters and mice to polydisperse aerosols of 7*°PuOn. II, 
3:5328 (LF-56) 

Biomedical risks of multiple lung lavages in beagle dogs, 3:5282 
(LF-56) 

Comparison of in vivo and in vitro lavage of Syrian hamsters for 
removal of inhaled '*’Cs in fused aluminosilicate particles, 
3:5341 (LF-56) 

Deadspace breathing as a screening test for early lung damage, 
3:5337 (LF-56) 

Effect of immunosuppression on the development of radiation- 
induced pulmonary disease in Syrian hamsters, 3:5332 (LF-56) 

Effect of alpha irradiation of the lungs from inhaled **°PuO: on 
the immunity of mice to Listeria monocytogenes, 3:5333 (LF- 
56) 

Gamma camera imaging studies of regional radiation-induced 
injury, 3:5336 (LF-56) 

Pulmonary collagen metabolism in irradiated hamsters and those 
treated with corticosteroids, 3:5329 (LF-56) 

Pulmonary collagen metabolism in irradiated hamsters and those 
treated with beta-aminoproprionitrile (BAPN) and others 
undergoing repeated bronchopulmonary saline lavage, 3:5330 
(LF-56) 

Pulmonary injury mechanisms revealed by cytologic analyses of 
bronchopulmonary lavage, 3:5331 (LF-56) 

Removal of inhaled **' Am oxide of various particle sizes from 
beagle dogs by lung lavage and chelation treatment, 3:5340 (LF- 
56) 

Repeated inhalation exposure of mice to ‘CeO: retention and 
dosimetry. IV, 3:5325 (LF-56) 

Repeated inhalation exposure of mice to ‘*CeOs: lung tumors. V, 
3:5326 (LF-56) 

Repeated inhalation exposure of Syrian hamsters to '*CeOz. II, 
3:5327 (LF-56) 

Toxicity of inhaled 7°*PuO2 in beagle dogs. A. Monodisperse 1.5 

m **§PuQ2. B. Monodisperse 3.0 pm 7°*PuO: particles. III, 
3:5317 (LF-56) 

Toxicity of inhaled polydisperse or monodisperse aerosols of 
238 PuO, in Syrian hamsters. IV, 3:5318 (LF-56) 

Toxicity of inhaled 7*°PuO» in immature, young adult and aged 
Syrian hamsters. IV, 3:5319 (LF-56) 

Toxicity of inhaled polydisperse or monodisperse aerosols of 
241 AmO> in Syrian hamsters. III, 3:5320 (LF-56) 

Toxicity of inhaled polydisperse aerosol of 7°®Pu(NOs), in Syrian 
hamsters. II, 3:5321 (LF-56) 

RADIOACTIVE AEROSOLS/PHAGOCYTOSIS 

In vitro phagocytosis of respirable sized monodisperse particles by 

rabbit alveolar macrophages, 3:5280 (LF-56) 
RADIOACTIVE AEROSOLS/POLLUTION CONTROL 

EQUIPMENT 

Seminar on high efficiency aerosol filtration, 3:5100 (CONF- 
761145-) 





RADIOACTIVE AEROSOLS/RADIATION MONITORING 


ag ee IVE AEROSOLS/RADIATION MONITORING 
Conte Dep plutonium laboratory-stack monitoring system 
Pu, ***Pu), 3:5147 (LA-UR-77-1791) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE CLOUDS/PHYSICAL PROPERTIES 
Wilson cioud formation by low-altitude nuclear explosions, 3:5082 
(AD-A-041041) 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS/ENVIRONMENTAL EFFECTS 

Investigation of the long-term radiological environmental impact 
caused by an accumulation of nuclear facilities, 3:3645 (KFK- 
2375) 

RADIOACTIVE EFFLUENTS/ENVIRONMENTAL 

TRANSPORT 

Biological availability of energy related effluent material in the 
coastal ecosystem (Nuclear power plant chemical and 
radioactive effluents), 3:5195 (BNWL-2100(Pt.2)) 

Pacific Northwest Laboratory annual report for 1976 to the 
ERDA Assistant Administrator for Environment and Safety. 
Part 2. Ecological sciences, 3:5159 (BNWL-2100(Pt.2)) 

Particle-in-cell vs straight line Gaussian calculations for an area of 
complex topography (Environmental transport of radioactive 
effluents in surface air), 3:5152 (UCRL-79236) 

Planning for unplanned releases (Radiation monitoring of gaseous 
and liquid radioactive effluents from nuclear power plants), 
3:5146 (CONF-7709 16-3) 

Radiological impact of airborne effluents of coal-fired and nuclear 
power plants, 3:5148 (ORNL-5315) 

RADIOACTIVE EFFLUENTS/MONITORING 

Measuring radioactive discharges from nuclear power plants 

(BWR; PWR), 3:3854 
RADIOACTIVE EFFLUENTS/PLUMES 

Particle-in-cell vs straight line Gaussian calculations for an area of 
complex topography (Environmental transport of radioactive 
effluents in surface air), 3:5152 (UCRL-79236) 

RADIOACTIVE EFFLUENTS/RADIATION MONITORING 

Planning for unplanned releases (Radiation monitoring of gaseous 
and liquid radioactive effluents from nuclear power plants), 
3:5146 (CONF-7709 16-3) 

Portsmouth Gaseous Diffusion Plant environmental monitoring 
report for calendar year 1976, 3:5106 (GAT-914) 

Radiation and effluent control technology semiannual progress 
report, January-June 1976, 3:2677 (HEDL-TME-77-30) 

Surveillance of radionuclides realeased from nuclear power plants, 
3:3648 (STH-9/76) 

RADIOACTIVE MATERIALS/MATERIALS HANDLING 

List of competent nuclear licensing and control authorities for 

handling radioactive substances, 3:2701 
RADIOACTIVE MATERIALS/TRANSPORT 
Container and vehicle for transporting radioactive materials 
(Patent), 3:4694 (MLM-2456(TR)) 
Exposure of airport workers to radiation from shipments of 
radioactive materials. A review of studies conducted at six 
major airports. Technical report, 3:2679 (PB-259784) 
Measurement of radiation exposure received by flight attendants 
from shipments of radioactive material. Technical report, 3:2680 
(PB-259940) 
RADIOACTIVE PARTICULATES 

See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 

See also SHAFT EXCAVATIONS 

STACK DISPOSAL 
RADIOACTIVE WASTE DISPOSAL/COST 
Disposal of radioactive wastes. Annual report 1975, 3:2652 (GSF- 
60 


T-60) 
RADIOACTIVE WASTE DISPOSAL/GLACIERS 
Permanent disposal of high level radioactive wastes in the 
Antarctic ice sheet, 3:2666 
RADIOACTIVE WASTE DISPOSAL/GOVERNMENT 
POLICIES 
Waste disposal: the ultimate question, 3:2668 
RADIOACTIVE WASTE DISPOSAL/LEAKS 
In situ subterranean gamma-ray spectroscopy, 3:5071 
RADIOACTIVE WASTE DISPOSAL/LEGAL ASPECTS 
System study. Radioactive wastes in the Federal Republic of 
Germany. Volume 4, SRA 4. The law governing the disposal of 
radioactive wastes, 3:2663 (ERDA-tr-307) 
RADIOACTIVE WASTE DISPOSAL/MARINE DISPOSAL 
Ocean waste disposal (a bibliography with abstracts). Report for 
1964-July 1977, 3:5198 (NTIS/PS-77/0661) 
RADIOACTIVE WASTE DISPOSAL/RESEARCH 
PROGRAMS 


Ultimate disposal: a plan for achievement, 3:2669 
RADIOACTIVE WASTE DISPOSAL/SALT DEPOSITS 
Waste isolation facility description for the spent fuel cycle, bedded 
salt, 3:2659 (Y/OWI/SUB-77/16543) 


ERA Vol. 3, No. 2 


RADIOACTIVE WASTE DISPOSAL/SITE SELECTION 
High level waste repository site suitability criteria. Environmental 
impact statement methodology, 3:2657 (UCRL-13739) 
Meteorological data quarterly report WIPP site: Eddy County, 
New Mexico, Summer Quarter, May-June 1976 (Radioactive 
waste isolation pilot plant site), 3:5095 (SAND-77-1146) 
RADIOACTIVE WASTE DISPOSAL/SPACE 
Space disposal of nuclear wastes: socio-political aspects. Volume 
2, 3:2653 (N-77-23914) 
RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 
DISPOSAL 
ey of radioactive wastes. Annual report 1975, 3:2652 (GSF- 
T-60) 


Improvement in operating incident experience at the Savannah 
Seer burial ground, 3:2650 (DP-MS-77-19) 
Radioactive-waste isolation pilot plant, 3: 166s (SAND-77- 
0701(Vol.3)(No.1)) 
RADIOACTIVE WASTE FACILITIES 
Waste isolation facility poy ge for the spent fuel cycle, bedded 
salt, 3:2659 (Y/OWI/SUB-77/16543) 
RADIOACTIVE WASTE FACILITIES/RADIOACTIVITY 
Calculation of activity and radiation conditions in ion exchange 
facilities for purification of contaminted water, 3:2626 
RADIOACTIVE WASTE FACILITIES/START-UP 
Commissioning and start-up tests of Eurochemic’s waste 
bituminization facility, 3:2638 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
Collection of radioactive wastes (Japan), 3:2602 
Nuclear development and radioactive wastes, 3:2600 
Policy issues in the Energy Research and Development 
—e radioactive waste management program, 
:2667 
Radioactive waste management in Japan, 3:2605 
Summary concerning radioactive wastes and its disposal at 
National Institute of Radiological Sciences (Japan), 3:2603 
RADIOACTIVE WASTE MANAGEMENT/ 
ENVIRONMENTAL IMPACT STATEMENTS 
Waste management operations. Final environmental impact 
statement, 3:2599 (ERDA-1537) 
RADIOACTIVE WASTE MANAGEMENT/FAULT TREE 
ANALYSIS 
Analysis of nuclear waste management, 3:2658 (UCRL-13766) 
RADIOACTIVE WASTE MANAGEMENT/GLOBAL 
ASPECTS 
Global perspective in the nuclear fuel cycle, 3:25°7 (ANL-77-XX- 
62) 
RADIOACTIVE WASTE MANAGEMENT/HAZARDS 
System study. Radioactive wastes in the Federal Republic of 
Germany. SRA 5: methodology and application of probabilistic 
risk analysis, 3:2601 (ERDA-tr-308) 
RADIOACTIVE WASTE MANAGEMENT/MEETINGS 
Waste management ‘75, 3:2607 
RADIOACTIVE WASTE MANAGEMENT/PLANNING 
Progress toward a policy for waste management, 3:2606 
RADIOACTIVE WASTE MANAGEMENT/RADIATION 
PROTECTION 
Systems analysis approach to nuclear waste management 
problems, 3:2675 
RADIOACTIVE WASTE MANAGEMENT/RESEARCH 
PROGRAMS 
Atlantic Richfield Hanford Company process technology and 
process development. Quarterly report, April 1977-June 1977, 
3:2598 (ARH-LD-152C) 
Technical Division quarterly progress report, April 1-June 30, 
1977, 3:2581 (ICP-1123) 
RADIOACTIVE WASTE MANAGEMENT/REVIEWS 
Waste management: a definition of the problem, 3:2604 
RADIOACTIVE WASTE PROCESSING 
Treatment of radioactive wastes (Japan), 3:2634 
Treatment of short-lived radioactive wastes (From nuclear 
medicine), 3:2635 
RADIOACTIVE WASTE PROCESSING/COMBUSTION 
Incineration plant for radioactive waste at the Nuclear Research 
Center Karlsruhe, 3:2623 (KFK-2418) 
Volume reduction ratio of radioactive solid waste, 3:2633 
RADIOACTIVE WASTE PROCESSING/COMPRESSION 
Volume reduction ratio of radioactive solid waste, 3:2633 
RADIOACTIVE WASTE PROCESSING/HYDROLYSIS 
Destruction of contaminated metallic sodium wastes by reaction 
on alcohol and hydrolysis, 3:2613 (CEA-N-1955) 
RADIOACTIVE WASTE PROCESSING/INCINERATORS 
Waste incinerator (Patent), 3:2632 
RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 
Liquid wastes from mining and milling of uranium ores: a 
laboratory study of treatment methods, 3:2611 (AAEC/E-394) 
——" of liquid radioactive wastes using screw machines, 
:2631 





JAN. 31, 1978 


RADIOACTIVE WASTE PROCESSING/PRECIPITATION 
ae of iodine from reactor fuel solutions as insoluble Pdle, 
:2627 
RADIOACTIVE WASTE PROCESSING/RESEARCH 
PROGRAMS 
Status and goals of the project fuel reprocessing and radioactive 
waste treatment (PWA, Kernforschungszentrum Karlsruhe), 
3:2622 (KFK-2255) 
RADIOACTIVE WASTE PROCESSING/REVIEWS 
Volume reduction options for the management of low-level 
radioactive wastes, 3:2618 (HEDL-SA-1235) 
RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 
Alternative nuclear waste solidification processes, 3:2642 
Bituminization of radioactive waste solutions at Eurochemic 
(Medium level), 3:2637 
Evaluation of concrete as a matrix for solidification of Savannah 
River Plant waste, 3:2615 (DP-1448) 
Fixation of radioactive wastes in cement, 3:2643 (ORNL-tr-4418) 
Plan for solidification of Savannah River Plant high-level waste, 
3:2616 (DP-MS-77-23) 
Review of the research and developmental work and experiences 
on the bituminization of radioactive wastes in Japan, 3:2639 
Review of the research and development work and experience in 
the field of bituminization in the member countries of the 
Council for Mutual Economic Assistance, 3:2640 
Seminar on the bituminization of low and medium level 
radioactive wastes, 3:2636 
Solidification of high-level radioactive waste, 3:2621 (KFK-2255) 
— of liquid radioactive wastes using screw machines, 
:2631 


Studies on the thermal stability of bitumen-salt mixtures (Only 
strong salts have an adverse effect on bitumen stability), 3:2630 
Treatment and immobilization of intermediate level radioactive 
wastes, 3:2619 (HEDL-SA-1244) 
Vitrification of fission product solutions in France, 3:2625 
RADIOACTIVE WASTE PROCESSING/SOLVENT 
EXTRACTION 
Removal of actinides from high activity wastes by solvent 
extraction: outline of the research work at Ispra J.R.C. 
laboratories, 3:2617 (EUR-5527) 
RADIOACTIVE WASTE PROCESSING/TECHNOLOGY 
ASSESSMENT 
Experiences in the treatment of radioactive wastes, 3:2629 
RADIOACTIVE WASTE PROCESSING/VAPOR 
CONDENSATION 
Method of processing radioactive sodium, 3:2641 
RADIOACTIVE WASTE STORAGE 
Disposal of wastes from radiopharmaceuticals administered in 
human body in hospital, 3:2664 
Storage facility for solid medium level waste at Eurochemic, 


3:2665 
RADIOACTIVE WASTE STORAGE/AUTORADIOLYSIS 
Radiolytic gas production from tritiated waste forms, 3:2648 (DP- 
1459) 
RADIOACTIVE WASTE STORAGE/DRYING 
In-situ drying process test proposal, 3:2655 (RHO-CD-12) 
RADIOACTIVE WASTE STORAGE/RADIONUCLIDE 

MIGRATION 

Preliminary report on retardation factors and radionuclide 
migration, 3:2656 (UCID-17551) 

RADIOACTIVE WASTE STORAGE/RESEARCH PROGRAMS 

Fuel cycle wastes: the Canadian program, 3:2609 

RADIOACTIVE WASTE STORAGE/SALT DEPOSITS 

Subrosion in and about the four-township study area near 
Carlsbad, New Mexico (Dissolution and other effects of ground 
water), 3:2660 (Y/OWI/SUB-3745/2) 

Summary report on salt dissolution review meeting, March 29-30, 
1977, 3:2661 (Y/OWI/TM-31) 

RADIOACTIVE WASTE STORAGE/SOLID WASTES 

Simulation possibilities of radiation effects in glasses used for 
conditioning high activity waste, 3:2651 (EUR-5560) 

RADIOACTIVE WASTE STORAGE/TANKS 

Criteria: waste tank isolation and stabilization, 3:2646 (ARH-CD- 
784) 

Estimated inventory of chemicals added to underground waste 
tanks, 1944-1975, 3:2645 (ARH-CD-610B) 

Feasibility of applying cathodic protection to double-wall waste 
storage tanks, 3:2647 (ARH-CD-975) 

Technology for removing sludge and cleaning Savannah River 
Plant radioactive liquid waste tanks (For retirement), 3:2649 
(DP-MS-76-88) 

RADIOACTIVE WASTE STORAGE/TECHNOLOGY 

ASSESSMENT 

Experiences in the treatment of radioactive wastes, 3:2629 

RADIOACTIVE WASTE STORAGE/UNDERGROUND 

STORAGE 

Oklo, an experiment in long-term geologic storage, 3:2674 

RADIOACTIVE WASTES 
See also OFF-GAS SYSTEMS 


RADIOISOTOPES/TOXICITY 


RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/MARINE DISPOSAL 

Seabed disposal program: sorption and other geochemical and 
sedimentological studies of mid-plate, mid-gyre deep-sea 
sediments, 3:5383 (COO-2689-7) 

RADIOACTIVE WASTES/MIGRATION 
Oklo, an experiment in long-term geologic storage, 3:2674 
RADIOACTIVE WASTES/RADIOMETRIC ANALYSIS 

Determination of tritium in solutions from nuclear fuel 

reprocessing, 3:2573 (DP-MS-77-36) 
RADIOACTIVE WASTES/USES 

Beneficial utilization of nuclear waste products, 3:2610 

Nuclear waste steam plant concept, 3:2608 

Reactor waste utilization in sewage sludge treatment, 3:5294 

RADIOACTIVE WASTES/WASTE TRANSPORTATION 

Hazardous materials transportation. Part 2. Radioactive materials 
and wastes (a bibliography with abstracts). Report for 1964- 
March 1977, 3:4693 (NTIS/PS-77/0406) 

RADIOACTIVITY/MAXIMUM PERMISSIBLE INTAKE 

Great Lakes waters: radiation dose commitments, potential health 

effects, and cost-benefit considerations, 3:5212 (ANL/ES-58) 
RADIOACTIVITY TRANSPORT 

Reduction of activation and contamination of reactor circuits 
(PWR), 3:3318 (KFK-2375) 

RADIOACTIVITY TRANSPORT/TEST FACILITIES 
COPE; an out-of-reactor loop for plate-out and lift-off studies 
(HTGR), 3:3341 (AERE-R-8524) 
RADIOAPPLICATORS 

See RADIATION SOURCES 
RADIOBIOLOGICAL EFFECTS 

See BIOLOGICAL RADIATION EFFECTS 
RADIODIAGNOSIS (RADIONUCLIDES) 

See NUCLEAR MEDICINE 
RADIOGRAPHS 

See IMAGES 
RADIOGRAPHY (BIOMEDICAL) 

See BIOMEDICAL RADIOGRAPHY 
RADIOISOTOPE HEAT SOURCES/FABRICATION 

Preparation and characterization of oxalate-based *°7 NpO2 
powder, 3:4469 

RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 
General purpose heat source project, space nuclear safety 
program, and radioisotopic terrestrial safety program. Progress 
report, June 1977, 3:2720 (LA-6916-PR) 
General-Purpose Heat Source project, space nuclear safety 
program, and radioisotopic terrestrial safety program, August 
1977, 3:2722 (LA-6977-PR) 
General-purpose heat source project, space nuclear safety 
program, and radioisotopic terrestrial safety program. Progress 
report, July 1977, 3:2721 (LA-6932-PR) 
Savannah River Laboratory monthly report. *°*Pu fuel form 
processes, July 1977, 3:2719 (DPST-77-128-7) 
RADIOISOTOPE KINETICS 

See RADIONUCLIDE KINETICS 
RADIOISOTOPE MIGRATION 

See RADIONUCLIDE MIGRATION 
RADIOISOTOPES/ALPHA DECAY 

Nuclear decay data for radionuclides occurring in routine releases 
from nuclear fuel cycle facilities, 3:5542 (ORNL/NUREG/TM- 
102) 

RADIOISOTOPES/BETA DECAY 

Nuclear decay data for radionuclides occurring in routine releases 

from nuclear fuel cycle facilities, 3:5542 (ORNL/NUREG/TM- 
02 


102) 
RADIOISOTOPES/ENVIRONMENTAL TRANSPORT 

Coordination: southeast continental shelf studies. A progress 
report (Effects of Gulf Stream intrusions on biology and water 
quality of SE Atlantic Bight), 3:5188 (SRO-901-2) 

RADIOISOTOPES/INHALATION 

Design of real-time operating system software (Computer 
calculations of inhaled radionuclide kinetics and toxicity), 
3:5342 (LF-56) 

Design of scientific information storage and retrieval system 
(Computer calculations of inhaled radionuclide kinetics and 
toxicity), 3:5343 (LF-56) 

Implementation of a preliminary information storage and retrieval 
system, 3:5344 (LF-56) 

RADIOISOTOPES/RADIOACTIVITY 

Quarterly report of the Energy Research and Development 
Administration, Division of Operational and Environmental 
Safety: quality assurance program (Quality assurance of 
radiometric measurements of air, soil, water, plant and animal 
tissues), 3:5097 (HASL-323(App.)) 

RADIOISOTOPES/TOXICITY 

Design of real-time operating system software (Computer 
calculations of inhaled radionuclide kinetics and toxicity), 
3:5342 (LF-56) 





RADIOISOTOPES/USES 


Design of scientific information storage and retrieval system 
(Computer calculations of inhaled radionuclide kinetics and 
toxicity), 3:5343 (LF-56) 

RADIOISOTOPES/USES 
Tool wear sensors. Final report, 3:2717 (PB-258747) 
RADIOISOTOPES/WASHOUT 

Precipitation washout (a bibliography with abstracts). Report for 

1964-July 1977, 3:5109 (NTIS/PS-77/0658) 
RADIOISOTOPES/WATER CURRENTS 

Coordination: southeast continental shelf studies. A progress 
report (Effects of Gulf Stream intrusions on biology and water 
quality of SE Atlantic Bight), 3:5188 (SRO-901-2) 

RADIOLOGICAL PERSONNEL/PERFORMANCE 

An evaluation of physician assistants in diagnostic radiology. 
Report for | March 1971-30 September 1975, 3:5266 (PB- 
266507) 

RADIOMETERS/DESIGN 

Low cost solar radiation measuring instrument for wide area 

surveys, 3:2836 
RADIOMETRIC ANALYSIS/QUALITY ASSURANCE 

Quarterly report of the Energy Research and Development 
Administration, Division of Operational and Environmental 
Safety: quality assurance program (Quality assurance of 
radiometric measurements of air, soil, water, plant and animal 
tissues), 3:5096 (HASL-323) 

Quarterly report of the Energy Research and Development 
Administration, Division of Operational and Environmental 
Safety: quality assurance program (Quality assurance of 
radiometric measurements of air, soil, water, plant and animal 
tissues), 3:5097 (HASL-323(App.)) 

RADIOMETRIC GAGES/DESIGN 

Method and apparatus for providing height variation 
compensation in certain nuclear gauging applications including 
nuclear mine detection (Patent), 3:2714 

RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE KINETICS 

(In living organisms.) 

RADIONUCLIDE KINETICS/COMPUTER CALCULATIONS 

Design of real-time operating system software (Computer 
calculations of inhaled radionuclide kinetics and toxicity), 
3:5342 (LF-56) 

Design of scientific information storage and retrieval system 
(Computer calculations of inhaled radionuclide kinetics and 
toxicity), 3:5343 (LF-56) 

RADIONUCLIDE KINETICS/DATA COMPILATION 

Design of scientific information storage and retrieval system 
(Computer calculations of inhaled radionuclide kinetics and 
toxicity), 3:5343 (LF-56) 

RADIONUCLIDE MIGRATION 

(In environment.) 

Preliminary report on retardation factors and radionuclide 
migration, 3:2656 (UCID-17551) 

RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 

Disposal of wastes from radiopharmaceuticals administered in 

human body in hospital, 3:2664 
RADIOSURGERY 

See RADIOTHERAPY 
RADIOTHERAPY/BIBLIOGRAPHIES 

Radiotherapeutic agents and techniques (a bibliography with 
= Report for 1964-May 1977, 3:5305 (NTIS/PS-77/ 
0392) 

RADIOTHERAPY/HEAVY ION ACCELERATORS 

Heavy ion facility for radiation therapy, 3:4803 
RADIOTHERAPY/LINEAR ACCELERATORS 

Electron linac design for pion radiotherapy, 3:4806 

Experimental measurements on a 25 MeV reflexotron, 3:4809 
RADIOTHERAPY/MICROTRONS 

Design of a shuttle microtron for radiation therapy, 3:4808 
RADIOTHERAPY/PLANNING 

Criteria and standards for radiation therapy services, 3:5304 
(HRP-0015432) 

RADIOTHERAPY/RADIATION DOSES 

System for measuring radiation doses in radiotherapy apparatus 

(Patent; ionization chamber), 3:5029 
RADIOTHERAPY/STANDARDS 

Criteria and standards for radiation therapy services, 3:5304 
(HRP-0015432) 

RADIUM 226/EQUILIBRIUM 

238U) and ?°Ra equilibrium and thorium-uranium ratio in New 
Zealand Soils: their relationship to iron and potassium content 
(7 Th, *K), 3:5179 

RADIUM 226/RADIATION MONITORING 

Alpha scintillation radon counting (Methods for measuring 

radioactivity around uranium mines), 3:5145 (CONF-770581- 1) 
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RADIUM 226/RADIOECOLOGICAL CONCENTRATION 
238U and ?*Ra equilibrium and thorium-uranium ratio in New 
Zealand soils: their relationship to iron and potassium content 
(*Th, *°K), 3:5179 
RADON/BIOLOGICAL EFFECTS 
Factors associated with the incidence of congenital anomalies: a 
localized investigation. Environmental health effects research 
series, 3:4730 (PB-266184) 
RADON 222/AEROSOL MONITORING 
Outdoor radon study (1974-1975). An evaluation of ambient 
radon-222 concentrations in Grand Junction, Colorado. Final 
— 3:5150 (PB-266297) 
RADON 222/RADIATION MONITORING 
Alpha scintillation radon counting (Methods for measuring 
radioactivity around uranium mines), 3:5145 (CONF-77058 1-1) 
RAFT RIVER VALLEY/GEOTHERMAL EXPLORATION 
Raft River Geothermal Exploratory Hole No. 3, 3:3110 (IDO- 


10069) 
RAFT RIVER VALLEY/WELL DRILLING 
Raft River Geothermal Exploratory Hole No. 3, 3:3110 (IDO- 
0069 


10069) 
RAILWAYS/BIBLIOGRAPHIES 

Railroad management and planning. Volume 2. 1974-1977 (a 
bibliography with abstracts). Report for 1974-Jun 77, 3:4185 
(NTIS/PS-77/0531) 

RAILWAYS/ENERGY CONSERVATION 

Present methods for improved energy use, 3:3997 

RAILWAYS/ENERGY DEMAND 
Present methods for improved energy use, 3:3997 
RAILWAYS/MANAGEMENT 

Railroad management and planning. Volume 2. 1974-1977 (a 
bibliography with abstracts). Report for 1974-Jun 77, 3:4185 
(NTIS/PS-77/0531) 

RAIN 
Rainfall enhancement due to scavenging of cooling tower 
condensate, 3:5153 (BNWL-2295) 
RAINOUT 
See WASHOUT 
RAJASTHAN-1 REACTOR/FUEL MANAGEMENT 

Core performance and fuel management of RAPS-1 and Tarapur 
reactors, 3:3277 (Juel-Conf-21) 

RAJASTHAN-1 REACTOR/RADIATION PROTECTION 

Management of radiation exposures in nuclear power plants in 
India, 3:3786 (Juel-Conf-21) 

RAJASTHAN-1 REACTOR/REACTOR CONTROL SYSTEMS 

Instrumentation and control system. A review of design concepts 
and actual performance, 3:3625 (Juel-Conf-21) 

RAJASTHAN-1 REACTOR/REACTOR COOLING SYSTEMS 

Water chemistry experience at Tarapur Atomic Power Station and 

Rajasthan Atomic Power Station, 3:3280 (Juel-Conf-21) 
RAJASTHAN-1 REACTOR/REACTOR MAINTENANCE 

Performance of mechanical equipment and maintenance problems 

in Rajasthan Atomic Power Station, 3:3374 (Juel-Conf-21) 
RAJASTHAN-1 REACTOR/REACTOR OPERATION 

Design improvements in pressurised heavy water type of reactors 
in India based on operational experience, 3:3376 (Juel-Conf-21) 

Experience on operation of Rajasthan Atomic Power Station, 
3:3375 (Juel-Conf-21) 

RAJASTHAN-2 REACTOR/RADIATION PROTECTION 

Management of radiation exposures in nuclear power plants in 
India, 3:3786 (Juel-Conf-21) 

RANCHO SECO-1 REACTOR/SPRAY COOLING 

Heat and mass transfer of multi-spray unit cooling system in open 

atmosphere, 3:3339 
RANKINE CYCLE/TECHNOLOGY ASSESSMENT 

Case study applications of venture analysis. Monthly report, June 
1977, 3:3190 (FE-2685-01) 

RANKINE CYCLE POWER SYSTEMS/DESIGN 

Organic Rankine kilowatt isotope power system. First annual 
summary report, August 1, 1975-August 1, 1976, 3:2723 (NRA- 
3071-035) 

RAPID TRANSIT SYSTEMS/BIBLIOGRAPHIES 

Railroad management and planning. Volume 2. 1974-1977 (a 
bibliography with abstracts). Report for 1974-Jun 77, 3:4185 
(NTIS/PS-77/0531) 

RAPID TRANSIT SYSTEMS/ENERGY STORAGE SYSTEMS 

Engineering tests for energy storage cars at the Transportation 
Test Center. Volume 1. Program description and test summary. 
Final report May 1974-January 1975, 3:4287 (PB-269400) 

Engineering tests for energy storage cars at the Transportation 
Test Center. Volume II. Performance power consumption and 
radio frequency interference tests. Final report May 1974- 
January 1975, 3:4288 (PB-269401) 

Engineering tests for energy storage cars at the Transportation 
Test Center. Volume III. Noise tests. Final report May 1974- 
January 1975, 3:4286 (PB-269 402) 

Engineering tests for energy storage cars at the Transportation 
Test Center. Volume IV. Ride roughness tests. Final report 
May 1974-January 1975, 3:4289 (PB-269403) 
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RAPID TRANSIT SYSTEMS/MANAGEMENT 
Railroad management and planning. Volume 2. 1974-1977 (a 
bibliography with abstracts). Report for 1974-Jun 77, 3:4185 
(NTIS/PS-77/0531) 
RAPS-1 REACTOR 
See RAJASTHAN-1 REACTOR 
RAPS-2 REACTOR 
See RAJASTHAN-2 REACTOR 
RAPSODIE REACTOR/SHIELDING 
Neutron transport studies in fast reactor shields, 3:3414 
RARE EARTH ALLOYS/BIBLIOGRAPHIES 
Cobalt rare earth permanent magnets (citations from the NTIS 
data base). Report for 1964-May 77, 3:4321 (NTIS/PS-77/0443) 
Cobalt rare earth permanent magnets (citations from the 
Engineering Index data base). Report for 1970-May 77, 3:4322 
(NTIS/PS-77/0444) 
RARE EARTH ALLOYS/CRYSTAL STRUCTURE 
Rare earth-Au(Cu)-x compounds with the Fe2P-, CaIno-, and 
MgAgAs-type, 3:4345 
Some notes on the crystal chemistry of rare earths ternary 
intermetallic compounds, 3:4344 
RARE EARTH ALLOYS/FABRICATION 
Amorphous and metastable materials. Final report, 3:4368 (AD-A- 
032064) 
RARE EARTH ALLOYS/MAGNETIC PROPERTIES 
Intermetallic compounds containing lanthanides (studies of 
magnetic anisotropy). Final report 15 January 1974-14 January 
1977, 3:4373 (AD-A-041947) 
RARE EARTH ALLOYS/MAGNETIZATION 
Magnetization, magnetostriction, and magnetocrystalline 
anisotropy in some R2Co;7; compounds, 3:4396 
RARE EARTH ALLOYS/MOLECULAR MODELS 
Molecular field coefficients in rare-earth-3d transition metal 
composition, 3:4398 
RARE EARTH ALLOYS/PHASE TRANSFORMATIONS 
Fault structures in rare earth-cobalt intermetallics, 3:4343 
Some notes on the crystal chemistry of rare earths ternary 
intermetallic compounds, 3:4344 
RARE EARTH ALLOYS/PHYSICAL PROPERTIES 
Amorphous and metastable materials. Final report, 3:4368 (AD-A- 
032064) 
RARE EARTH COMPOUNDS/TRANSITION HEAT 
Phase relations and the thermal transformations of rare earth 
dicarbide solid solutions, 3:4458 
RARE EARTHS 
See also CERIUM 
DYSPROSIUM 
ERBIUM 
EUROPIUM 
GADOLINIUM 
HOLMIUM 
LANTHANUM 
NEODYMIUM 
PRASEODYMIUM 
SAMARIUM 
TERBIUM 
RARE EARTHS/CRYSTAL FIELD 
Some crystal field effects on the magnetic behavior of 4f-3d 
intermetallic compounds, 3:4394 
RARE EARTHS/MAGNETIC MOMENTS 
Magnetic moment densities in rare metals and compounds, 3:4391 
RARE EARTHS/MEETINGS 
Proceedings of the 12th rare earth research conference. Volume I. 
Sessions A through I, 3:4390 
RARE EARTHS/QUANTITATIVE CHEMICAL ANALYSIS 
Chemical analysis of steel (a bibliography with abstracts). Report 
for 1964-May 1977, 3:4517 (NTIS/PS-77/0418) 
RARE EARTHS/REVIEWS 
Fascinating world of rare earth research, 3:4554 (IS-M-102) 
RARE EARTHS/SOLVENT EXTRACTION 
Extraction of trivalent lanthanides from aqueous acidic solutions 
with di(2-ethylhexyl) phosphoric acid in n-heptane, 3:4544 
RARE EARTHS/THERMODYNAMIC PROPERTIES 
Entropy correlation for the 4f and 5f metals: relation of electronic 
properties to metallic radii, magnetic transformations, and 
thermodynamics of vaporization, 3:4387 
RARE GASES 
See also ARGON 
HELIUM 
KRYPTON 
NEON 
RADON 
XENON 
RARE GASES/ATOM-MOLECULE COLLISIONS 
Fundamental problems in high altitude aerodynamics. Final report 
1 October 1971-30 September 1976, 3:5469 (AD-A-039119) 


REACTOR COMPONENTS 


RARE GASES/FLUORESCENCE 
Experimental investigation of the chemistry of excited states of 
rare gases. Progress report, October 15, 1976-July 1, 1977, 
3:4726 (COO-2807-8) 
RARE GASES/QUENCHING 
Experimental investigation of the chemistry of excited states of 
rare gases. Progress report, October 15, 1976-July 1, 1977, 
3:4726 (COO-2807-8) 
RARE GASES/REMOVAL 
Active carbon adsorption tower for rare gas hold-up system 
(Patent; BWR), 3:3652 
RARE GASES/SEPARATION PROCESSES 
Fission gas separation during reprocessing assisted by evaporation 
equilibrium data of nitrogen/argon, nitrogen/krypton and 
krypton/xenon systems, 3:3650 
RATS/ANTIGEN-ANTIBODY REACTIONS 
Immunization by lung lavage with antigen suspensions, 3:5277 


(LF-5 
RAYLEIGH SCATTERING/MATHEMATICAL MODELS 
Semiempirical formulation of coherent scattering of gamma rays, 
3:5569 
RC-4 REACTOR CASACCIA 
See RITMO REACTOR 
RDF 
See REFUSE DERIVED FUELS 
REACTION KINETICS 
See also CHEMICAL REACTION KINETICS 
REACTION KINETICS/MULTIGROUP THEORY 
Low-order approximation for highly anisotropic multigroup 
transport cross sections, 3:3539 
REACTOR ACCIDENTS 
See also ATWS 
EXCURSIONS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DISRUPTION 
Accident trees: a framework for accident evaluation (LMFBR), 
3:3728 (CONF-761001-P2) 
Fuel and cladding motion surveillance, 3:3733 (CONF-761001-P2) 
GCR safety program. Quarterly progress report for the period 
ending June 30, 1977, 3:3783 (GA-A-14513) 
Hydrogen jet recombination under postulated LMFBR accident 
conditions, 3:3785 (HEDL-SA-1190FP) 
Recent occurrences at nuclear reactors and their causes, 3:3864 
REACTOR ACCIDENTS/AFTER-HEAT REMOVAL 
In-reactor experiments with simulated LMFBR debris beds, 3:3827 
(SAND-77-1443C) 
REACTOR ACCIDENTS/CIVIL LIABILITY 
Liability and safety in nuclear power plants, 3:3894 (PB-266664) 
REACTOR ACCIDENTS/FISSION PRODUCT RELEASE 
Release of fission products from contaminated sodium fires 
(LMFBR), 3:3767 (CONF-761001-P4) 
REACTOR ACCIDENTS/HEALTH HAZARDS 
Relative hazard potentiai: the basis for definition of safety criteria 
for fast reactors (Comparison of LWR and LMFBR accident 
effects), 3:3821 (PB-266617) 
REACTOR ACCIDENTS/HEAT TRANSFER 
Development of a computer code for thermal hydraulics of 
reactors (THOR). Eighth quarterly progress report, July- 
September 1976 (BWR; PWR), 3:3686 (BNL-NUREG-50659) 
REACTOR ACCIDENTS/HYDRAULICS 
Development of a computer code for thermal hydraulics of 
reactors (THOR). Eighth quarterly progress report, July- 
September 1976 (BWR; PWR), 3:3686 (BNL-NUREG-50659) 
REACTOR ACCIDENTS/MATHEMATICAL MODELS 
Parametric approach to LMFBR safety evaluation (PARSEC 
code), 3:3883 
REACTOR ACCIDENTS/PROBABILITY 
Applications of the reactor safety study probabilistic safety 
analysis (PWR and BWR), 3:3888 
REACTOR ACCIDENTS/REACTIVITY COEFFICIENTS 
Improved water density feedback model for pressurized water 
reactors, 3:3814 
Recent improvements in the prediction of reactivity coefficients 
relevant to LMFBR accident analysis, 3:3735 (CONF-761001- 
P2) 
REACTOR ACCIDENTS/TWO-PHASE FLOW 
Mass velocity measurement in steam-water flow by Pitot tubes, 
3:3850 
REACTOR COMMISSIONING/LEGAL ASPECTS 
Applying the ‘guideline for furnishing proof of the special 
knowledge of nuclear power plant personnel’ to the 
commissioning personnel of the manufacturers (German Federal 
Republic), 3:3477 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 





REACTOR COMPONENTS/DECONTAMINATION 


CONTROL ELEMENTS 
CONTROL ROD DRIVES 
CORE CATCHERS 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR COMPONENTS/DECONTAMINATION 
Development of decontamination methods, 3:3560 (KFK-2375) 
Sodium technology and cover gas seal development programs. 
Quarterly technical progress report, January-March 1977 
(LMFBR), 3:3391 (AI-ERDA-13195) 
REACTOR COMPONENTS/DYNAMIC LOADS 
Analytical and experimental studies of nonlinear system modeling 
and scaling. Progress report, May-November 1976, 3:3820 (PB- 


264029) 
REACTOR COMPONENTS/FAILURE MODE ANALYSIS 
General application of system event tree analysis to light water 
reactors, 3:3826 (SAND-77-1372C) 
REACTOR COMPONENTS/IMPACT SHOCK 
Finite element nonlinear transient response analysis of simple 2-d 
structures subjected to impulse or impact loads. Final report, 
July 1974-June 1976, 3:3818 (PB-263864) 
REACTOR COMPONENTS/MANUFACTURING 
Companies holding nuclear certificates of authorization, 3:3259 
REACTOR COMPONENTS/MATERIALS TESTING 
Nondestructive structural analysis with examples, 3:3588 
REACTOR COMPONENTS/PACKAGING 
Nuclear facilities. Draft. Surface cleanliness of components. 
Requirements for packaging and measures for transport, 
handling and storage, 3:3568 
REACTOR COMPONENTS/RELIABILITY 
Application of the Bayes equation to predicting reactor system 
reliability, 3:3835 
REACTOR COMPONENTS/SHIELDS 
Shielding of buildings of structural parts from electromagnetic 
radiation (Patent), 3:3575 
REACTOR COMPONENTS/SYSTEM FAILURE ANALYSIS 
Application of the Bayes equation to predicting reactor system 
reliability, 3:3835 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe running of 
a nuclear reactor.) 
Efficient solution method for optimal control problems in nuclear 
systems, 3:3633 
Hydraulically supported absorber balls shutdown system for 
inherently safe LMFBR’s, 3:3725 (CONF-761001-P2) 
Identification of control systems with integral behaviour using 
correlation techniques, 3:3629 
REACTOR CONTROL SYSTEMS/MATHEMATICAL 
MODELS 
Nuclear reactor control using Walsh function variational 
synthesis, 3:3628 
REACTOR CONTROL SYSTEMS/POWER SUPPLIES 
Circuit containing a buffer battery to power safety installations in 
an emergency, 3:3876 
REACTOR CONTROL SYSTEMS/SYSTEM FAILURE 
ANALYSIS 
Comprehensive method of common-mode failure analysis for 
LMFBR safety systems, 3:3729 (CONF-761001-P2) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also DIRECT CYCLE COOLING SYSTEMS 
PRIMARY COOLANT CIRCUITS 
Hydraulic engineering tasks in thermal power plants, 3:3258 
Improvements in or relating to protective arrangements for 
cooling systems (Patent), 3:3839 
Installations having pressurised fluid circuits (Patent), 3:3567 
Nuclear power plant (Patent), 3:3598 
Nuclear reactor (Patent), 3:3388 
REACTOR COOLING SYSTEMS/BLOWERS 
Special motors for driving helium blowers for high-temperature 
reactors, 3:3364 
REACTOR COOLING SYSTEMS/CORROSION PRODUCTS 
Application of Moessbauer spectroscopy to study corrosion, 
3:3556 (BARC-863) 
REACTOR COOLING SYSTEMS/DESIGN 
Molten salt reactor type. Circuits. The CEA-EDF workshop 
‘CIRCUITS’, 3:3398 (CEA-N-1963(Pt.2)) 
REACTOR COOLING SYSTEMS/RADIOACTIVITY 
TRANSPORT 
COPE; an out-of-reactor loop for plate-out and lift-off studies 
(HTGR), 3:3341 (AERE-R-8524) 
Reduction of activation and contamination of reactor circuits 
(PWR), 3:3318 (KFK-2375) 
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REACTOR COOLING SYSTEMS/SEALS 

Sodium technology and cover gas seal development programs. 
Quarterly technical progress report, January-March 1977 
(LMFBR), 3:3391 (AI-ERDA-13195) 

REACTOR COOLING SYSTEMS/THERMODYNAMICS 

Real gas behaviour of helium as a cooling medium for high- 
temperature reactors, 3:3349 

REACTOR COOLING SYSTEMS/TWO-PHASE FLOW 

Laser doppler anemometry in single- and two-phase flows. A 
review, 3:3526 (AED-Conf-76-086-000) 

REACTOR COOLING SYSTEMS/WATER CHEMISTRY 

Some aspects of reactive and non-reactive silica in power station 
waters, 3:3555 (BARC-836) 

Water chemistry in nuclear power plants (BWR; PWR), 3:3283 
(Juel-Conf-21) 

REACTOR COOLING SYSTEMS/WATER TREATMENT 

Sludge and its removal from water to be used for cooling in 
nuclear power plants, 3:3574 

REACTOR CORE DISRUPTION 

Analytical and experimental studies of transient fuel freezing 
(LMFBR), 3:3751 (CONF-761001-P4) 

Considerations of the third line of assurance: post-accident heat 
removal and core retention in containment (LMFBR), 3:3770 
(CONF-761001-P4) 

Effects of fuel-sodium interaction in TOP tests with electrically 
heated fuel pins (LMFBR), 3:3761 (CONF-761001-P4) 

Equations of state for LMFBR materials, 3:3748 (CONF-761001- 
P4) 


Heat removal from molten fuel pools (LMFBR), 3:3775 (CONF- 
761001-P4) 
Hydrodynamic mode! for treating transient freezing in pin bundles 
(LMFBR), 3:3750 (CONF-761001-P4) 
Interactions of LMFBR core debris with concrete, 3:3777 
(CONF-761001-P4) 
Liquid-liquid contact in vapor explosions (LMFBR), 3:3755 
(CONF-761001-P4) 
Mechanisms of vapor explosions (LMFBR), 3:3754 (CONF- 
761001-P4) 
Prediction of dryout heat fluxes in beds of volumetrically heated 
particles (LMFBR), 3:3772 (CONF-761001-P4) 
Some aspects of mixing in large-mass, energetic fuel-coolant 
interactions (LMFBR), 3:3756 (CONF-761001-P4) 
Vapor explosion experiments with simulant fluids (LMFBR), 
3:3757 (CONF-761001-P4) 
REACTOR CORE DISRUPTION/AFTER-HEAT REMOVAL 
Considerations on a PAHR test facility (LMFBR), 3:3707 (CONF- 
761001-P1) 
Dryout heat fluxes for inductively heated particulate beds, 3:3846 
REACTOR CORE DISRUPTION/CONTAINMENT 
Scale model studies for explosion containment in fast reactors 
(LMFBR), 3:3823 (RRC-10) 
REACTOR CORE DISRUPTION/FISSION PRODUCT 
RELEASE 
Fuel particle and fission product release from LMFBR-core 
catcher, 3:3764 (CONF-761001-P4) 
REACTOR CORE DISRUPTION/HEAT TRANSFER 
Experimental investigations of heat transfer characteristics in 
liquid layers with internal heat sources (LMFBR), 3:3774 
(CONF-761001-P4) 
REACTOR CORE DISRUPTION/HYDRODYNAMICS 
Dynamics of solidification of flowing fluids with applications to 
LMFBR post-accident fuel relocation, 3:3753 (CONF-761001- 
P4) 
REACTOR CORE DISRUPTION/MATHEMATICAL MODELS 
Model for evaluating probabilities of primary system retention of 
core debris and time of release in LMFBR risk assessments, 
3:3769 (CONF-761001-P4) 
REACTOR CORE DISRUPTION/RADIOACTIVE AEROSOLS 
Deposition of aerosols formed by HCDA due to decay heat 
transport in LMFBR inner containment atmospheres, 3:3763 
(CONF-761001-P4) 
Fuel particle and fission product release from LMFBR-core 
catcher, 3:3764 (CONF-761001-P4) 
Some potential reductions in the release of radioactivity under 
LMEFBR accident conditions, 3:3765 (CONF-761001-P4) 
State of the art in aerosol modelling for LMFBR safety analysis, 
3:3762 (CONF-761001-P4) 
REACTOR CORE RESTRAINTS/STRESS ANALYSIS 
NUBOW-2D inelastic: a FORTRAN program for static two- 
dimensional structural analysis of bowed reactor cores, 
including effects of irradiation creep and swelling (LMFBR), 
3:3395 (ANL-CT-77-34) 
REACTOR CORES 
See also COUPLED REACTOR CORES 
REACTOR CORES/ACTIVATION DETECTORS 
Activation detectors for neutron flux and spectrum determination, 
3:3554 (AERE-R-8654) 
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REACTOR CORES/DEFORMATION 
Investigation of the three-dimensional thermoelastic deformation 
of the core structure of a fast breeder reactor under stationary 
working conditions, 3:3409 (KFK-1874) 
REACTOR CORES/DESIGN 
Core design methods for advanced LMFBRs, 3:3407 (HEDL-SA- 
1205) 
Molten salt reactor type. The core. The CEA-EDF workshop 
‘CORE’, 3:3397 (CEA-N-1963(Pt.1)) 
REACTOR CORES/ENERGY TRANSFER 
LMFBR Prompt Burst Excursion (PBE) experiments in the 
Annular Core Pulse Reactor (ACPR), 3:3737 (CONF-761001- 


P4 
REACTOR CORES/FLUID FLOW 
Laser-Doppler anemometer for the study of the velocity field for 
free convection with internal heat sources, 3:3551 (AED-Conf- 
76-086-007) 
REACTOR CORES/HEAT TRANSFER 
Efficient multidimensional numerical method for the thermal- 
hydraulic analysis of nuclear reactor cores, 3:3321 
Three-dimensional thermal-hydraulic analysis of wire-wrapped 
rods in liquid-metal fast breeder reactor core assemblies, 3:3427 
REACTOR CORES/HYDRAULICS 
Efficient multidimensional numerical method for the thermal- 
hydraulic analysis of nuclear reactor cores, 3:3321 
Three-dimensional thermal-hydraulic analysis of wire-wrapped 
rods in liquid-metal fast breeder reactor core assemblies, 3:3427 
REACTOR CORES/NEUTRON ABSORBERS 
Investigation of the space-dependent noise induced by a vibrating 
absorber, 3:3548 
REACTOR CORES/NEUTRON MONITORS 
Apparatus for measuring neutron flux distribution within a reactor 
core (Patent), 3:3601 
REACTOR CORES/STRESS ANALYSIS 
Thermal stress analysis of HTGR fuel and control rod fuel blocks 
in the HTGR in-block carbonization and annealing furnace, 
3:3347 (ORNL/TM-5861) 
REACTOR CORES/THERMAL STRESSES 
Thermal stress analysis of HTGR fuel and control rod fuel blocks 
in the HTGR in-block carbonization and annealing furnace, 
3:3347 (ORNL/TM-5861) 
REACTOR DECOMMISSIONING/ENVIRONMENTAL 
IMPACTS 
Decommissioning of the CANDU-PHW reactor, 3:3638 
REACTOR DISMANTLING/PLANNING 
Development of methods and techniques for decommissioning and 
ultimate disposal of nuclear facilities, 3:3319 (KFK-2375) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION/PERFORMANCE TESTING 
Instrumentation qualification. Part 1. Equipment qualification 
program (PWR), 3:3622 (CENPD-212(Pt.1)) 
Instrumentation and controls engineering. Part 2. Documentation 
of equipment qualification (PWR), 3:3623 (CENPD-212(Pt.2)) 
REACTOR KINETICS 
Computational benchmark problems: a review of recent work 
within the American Nuclear Society Mathematics and 
Computation Division, 3:3293 
Efficient solution method for optimal control problems in nuclear 
systems, 3:3633 
New areas for benchmark computation, 3:3536 
REACTOR KINETICS/CRITICALITY 
Criticality calculations by source-collision iteration technique for 
cylindrical systems, 3:3544 
REACTOR KINETICS/CROSS SECTIONS 
Some properties of the width fluctuation factor, 3:5541 
REACTOR KINETICS/FINITE DIFFERENCE METHOD 
Criticality calculations by source-collision iteration technique for 
cylindrical systems, 3:3544 
REACTOR KINETICS/GROUP CONSTANTS 
MIGROS-3: a code for the generation of group constants for 
reactor calculations from neutron nuclear data in KEDAK 
format, 3:3530 (EURFNR-1443) 
REACTOR KINETICS/MARKOV PROCESS 
Stochastic method of calculations for fast systems, 3:3545 
REACTOR KINETICS/NEUTRON DIFFUSION EQUATION 
Exact and approximate interior corner probiem in neutron 
diffusion by integral transform methods, 3:3529 (COO-2280-28) 
REACTOR KINETICS/NEUTRON FLUX 
Improved response matrix method for calculating neutron flux 
distributions, 3:3538 
Neutron diffusion in finite blocks of beryllium, 3:3541 
REACTOR KINETICS/NEUTRON SPECTRA 
Neutron diffusion in finite blocks of beryllium, 3:3541 
Neutron spectrum in a heavy gas, 3:3540 


REACTOR NOISE 


REACTOR KINETICS/NUCLEAR DATA COLLECTIONS 
KEDAK Program Compendium. Part ITI. KEDAK data 
retrieval, 3:3404 (EURFNR-1442) 
REACTOR KINETICS/ONE-DIMENSIONAL CALCULATIONS 
AUS diffusion module POW checkout - 1- and 2-dimensional 
kinetics calculations, 3:3525 (AAEC/E-387) 
REACTOR KINETICS/RESPONSE MATRIX METHOD 
Improved response matrix method for calculating neutron flux 
distributions, 3:3538 
REACTOR KINETICS/TWO-DIMENSIONAL 
CALCULATIONS 
Application of internal nodes on using finite elements in reactor 
physics, 3:3531 (IKE-4-70) 
AUS diffusion module POW checkout - 1- and 2-dimensional 
kinetics calculations, 3:3525 (AAEC/E-387) 
Reactor criticality and the inverse eigenvalue problem, 3:3533 
(UJV-3793-R) 
REACTOR KINETICS/VARIATIONAL METHODS 
Extension of the variational principle and of the generalized 
perturbation method to the general form of the functionals of a 
critical reactor, 3:3535 (ZJE-193) 
REACTOR KINETICS EQUATIONS 
See also RESPONSE MATRIX METHOD 
REACTOR KINETICS EQUATIONS/NEUTRON DIFFUSION 
EQUATION 
Coarse-mesh method for multidimensional, mixed-lattice diffusion 
calculations, 3:3542 
REACTOR KINETICS EQUATIONS/NUMERICAL 
SOLUTION 
Annual progress report FY 1977 (Computer calculations of light 
water reactor dynamics and safety), 3:3528 (COO-2262-13) 
REACTOR LATTICES/MULTIPLICATION FACTORS 
WIMSD4 calculations of the Westinghouse 'EDASA’ lattices 
with plutonium dioxide fuel, 3:3527 (AEEW-M-1460) 
REACTOR LATTICES/NEUTRON TRANSPORT THEORY 
Comparative study of two-dimensional transport methods for 
BWR lattice geometries, 3:3300 
Difference approach to the solution of heterogeneous reactor 
equations, 3:3546 
REACTOR LICENSING 
Compilation of the information on control and scram systems 
required for inspections under the licensing procedure for 
nuclear power plants (German Federal Republic), 3:3473 
Trends in the licensing of nuclear power plants, 3:3480 
REACTOR LICENSING/LEGAL ASPECTS 
Compilation of the information on the reactor core required for 
testing under the nuclear licensing procedure (German Federal 
Republic), 3:3472 
Nuclear facilities licensing and protection concerning the 
continued existence of nuclear facilities in the case of the 
subsequent settling of industries (German Federal Republic), 
3:3478 
Nuclear law. Collection of texts (German Federal Republic), 
3:3479 
Regulatory growth: impact on power plant planning and 
construction, 3:3470 
REACTOR LICENSING/REGULATIONS 
Ordinance on the licensing procedure for plants as under section 7 
of the Atomic Energy Act (Atomrechtliche 
Verfahrensverordnung - AtVfV) (German Federal Republic), 
3:3475 
REACTOR MAINTENANCE 
Examination of structure, equipment and organization of 
personnel carrying out in-service tests, and maintenance and 
repair work in the control areas of nuclear power plants, 3:3242 
REACTOR MAINTENANCE/MANUALS 
Operation and maintenance manual, 3:3230 (AED-Conf-76-660- 
064 
REACTOR MAINTENANCE/PLANNING 
Maintenance, a problem for the designer and operator of nuclear 
power stations, 3:3234 (Juel-Conf-21) 
REACTOR MATERIALS 
(See also specific materials.) 
See also MATRIX MATERIALS 
NUCLEAR FUELS 
REACTOR MATERIALS/MECHANICAL PROPERTIES 
Mechanical properties test data for structural materials. Quarterly 
progress report for period ending April 30, 1977, 3:3415 
(ORNL-5287) 
REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 
Irradiation creep data in support of LMFBR core design, 3:3441 
REACTOR MATERIALS/RESEARCH PROGRAMS 
Mechanical properties test data for structural materials. Quarterly 
progress report for period ending April 30, 1977, 3:3415 
(ORNL-5287) 
REACTOR NOISE 
Investigation of the space-dependent noise induced by a vibrating 
absorber, 3:3548 





REACTOR OPERATION 


REACTOR OPERATION 
Operating experience with 13 light-water reactor in Europe, 
3:3302 


Organisation patterns, responsibilities, 3:3235 (Juel-Conf-21) 
REACTOR OPERATION/MANUALS 
Operation and maintenance manual, 3:3230 (AED-Conf-76-660- 
064 


) 
REACTOR PROTECTION SYSTEMS 
Application of process computers for important tasks concerning 
safety in nuclear power plants, 3:3838 
Automatic safety control system for a reactor coolant circuit, 
3:3878 


Hydraulically supported absorber balls shutdown system for 
inherently safe LMFBR’s, 3:3725 (CONF-761001-P2) 
REACTOR PROTECTION SYSTEMS/FAILURE MODE 
ANALYSIS 
Common-mode failures in reactor safety systems, 3:3862 
REACTOR PROTECTION SYSTEMS/SYSTEM FAILURE 
ANALYSIS 
Comprehensive method of common-mode failure analysis for 
LMFBR safety systems, 3:3729 (CONF-761001-P2) 
REACTOR SAFETY 
(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 
See also REACTOR SAFETY EXPERIMENTS 
Acceptable levels of risk from nuclear reactors, 3:3889 
Applicability of the Reactor Safety Study (WASH-1400) to 
LMFBR risk assessments, 3:3736 (CONF-761001-P2) 
Applications of the reactor safety study probabilistic safety 
analysis (PWR and BWR), 3:3888 
Comparison of two uncertainty analysis methods, 3:3833 
Contributions to safety problems in operating nuclear power 
plants with sodium-cooled fast breeders, 3:3853 
High system-safety level of nuclear power stations, 3:3872 
Reactor safety practices and criteria in Europe: status and 
techniques, 3:3890 
Summary of conclusions and major recommendations: Study 
Group on Light Water Reactor Safety, 3:3887 
REACTOR SAFETY/MEETINGS 
Fast reactor safety and related physics. Volume I. Invited papers; 
panels; summary, 3:3690 (CONF-761001-P1) 
REACTOR SAFETY/RECOMMENDATIONS 
IAEA programme in the field of guidelines for nuclear safety, 
3:3681 (AED-Conf-77-008-001) 
REACTOR SAFETY/RESEARCH PROGRAMS 
GCR safety program. Quarterly progress report for the period 
ending June 30, 1977, 3:3783 (GA-A-14513) 
Reactor safety research in the 1976 budget, 3:3879 
Status of safety-related qualification and design verification and 
support programs in support of HTGR PSARs. Biannual report 
for period ending February 28, 1977, 3:3782 (GA-A-14415) 
REACTOR SAFETY/TEST FACILITIES 
In-pile experiments and test facilities proposed for fast reactor 
safety, 3:3732 (CONF-761001-P2) 
Safety test facilities. Needs and concepts. A French evaluation, 
3:3709 (CONF-761001-P1) 
REACTOR SAFETY EXPERIMENTS 
See also ECCS 
The SAREF program, 3:3708 (CONF-761001-P1) 
REACTOR SITES/HYDROLOGY 
Two-dimensional coastal storm surge model, 3:3642 (SWECO- 
7501-NP-A) 
REACTOR SITES/MEASURING INSTRUMENTS 
Instrumentation programs for nuclear power-plant sites, 3:3643 
REACTOR SITES/PUBLIC HEALTH 
Trends in public health in the population near nuclear facilities: a 
critical assessment, 3:3863 
REACTOR SITING 
See SITE SELECTION 
REACTOR START-UP/PLANNING 
Organization of start up experiments (PWR), 3:3317 (Juel-Conf- 


) 
REACTORS 
See also BREEDER REACTORS 
GAS COOLED REACTORS 
GRAPHITE MODERATED REACTORS 
HEAVY WATER COOLED REACTORS 
HEAVY WATER MODERATED REACTORS 
LIQUID METAL COOLED REACTORS 
MOLTEN SALT REACTORS 
POWER REACTORS 
PULSED REACTORS 
WATER COOLED REACTORS 
REACTORS/ECCS 
Emergency cooling device for a nuclear reactor (Patent), 3:3566 
REACTORS/FLUID MECHANICS 
Efficient high-order method for the solution of fluid dynamics 
equations, 3:4747 
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REAGENTS 
See also SENSITIZERS 
REAGENTS/COMBUSTION PROPERTIES 
Preparation of a modified coal-alkali reagent resistant to 
ntaneous ignition on storage and transport, 3:2110 
ORE CASACCIA-4 
See RITMO REACTOR 
RECOIL CHEMISTRY 
See HOT ATOM CHEMISTRY 
RECORDS RETRIEVAL 
See INFORMATION RETRIEVAL 
RECTIFIERS/SPECIFICATIONS 
— HVDC transmission system study between +- 600 kV and 
- 1200 kV power supply study for insulator pollution tests. 
Final report, 3:3226 (EPRI-EL-397) 
RECYCLE (FUEL) 
See FUEL CY YCLE 
RECYCLING/TECHNOLOGY UTILIZATION 
Appropriate technology: a directory of activities and projects, 
3:3983 (PB-267970) 
RECYCLING (FUEL) 
See REPROCESSING 
REDOX FUEL CELLS/ELECTROCHEMISTRY 
Electrochemical behavior of 0.2 to 3 molar ferrous chloride-ferric 
chloride mixtures on edge-on pyrolytic gra a) rotated disk 
electrodes, 3:4106 (ERDA/NASA/5022-7 
REFINERY GASES/CLAUS PROCESS 
Operating experience on a Claus unit at Milford Haven, 3:2398 
(CONF-7604124-P2) 
REFINERY GASES/DESULFURIZATION 
Operating experience on a Claus unit at Milford Haven, 3:2398 
(CONF-7604124-P2) 
SELEXOL solvent process for selective removal of sulphur 
compounds, 3:2040 (CONF-7604124-P2) 
REFRIGERANTS/HEAT TRANSFER 
Determination of condensing heat transfer coefficients and two- 
phase flow regimes for dichlorotetrafluoroethane refrigerant (R- 
114), 3:4745 (K Y-674) 
REFRIGERANTS/TWO-PHASE FLOW 
Determination of condensing heat transfer coefficients and two- 
phase flow regimes for dichlorotetrafluoroethane refrigerant (R- 
114), 3:4745 (K Y-674) 
REFRIGERATING MACHINERY 
See also REFRIGERATORS 
REFRIGERATING MACHINERY/COMPRESSORS 
Effective =e er of single stage refrigeration 
compressors. 
REFRIGERATORS/ENERGY CONSUMPTION 
Study of energy: saving options for refrigerators and water 
heaters. Volume I. Refrigerators, 3:4115 (PB-269153) 
REFUELING WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 
REFUSE DERIVED FUELS/AVAILABILITY 
Parametric considerations in utilizing refuse-derived fuels in 
existing boiler furnaces, 3:4761 
REFUSE DERIVED FUELS/COMBUSTION 
Bottom-ash generation in a coal-fired power plant when refuse- 
derived supplementary fuel is used, 3:3169 
Relative value of energy derived from municipal refuse, 3:2796 
REFUSE DERIVED FUELS/ECONOMICS 
Approach to determining the economic feasibility to refuse- 
derived fuel and materials recovery processing, 3:4247 
Parametric considerations in utilizing refuse-derived fuels in 
existing boiler furnaces, 3:4761 
Technical and economic overview on the use of solid waste in 
power plant boilers, 3:4762 
REFUSE DERIVED FUELS/ENERGY EFFICIENCY 
Relative value of energy derived from municipal refuse, 3:2796 
REFUSE DERIVED FUELS/PRODUCTION 
City of Chicago and Commonwealth Edison Company’s watts 
from waste program, 3:4771 
Refuse-processing plant equipment, facilities, and environmental 
ee at St. Louis-Union Electric Refuse-Fuel Project, 
4768 
Solid-waste resource recovery facility, Monroe County, New 
York, 3:4769 
REFUSE DERIVED FUELS/RESEARCH PROGRAMS 
Research needs in waste utilization, 3:4248 
REFUSE DERIVED FUELS/TECHNOLOGY ASSESSMENT 
Research needs in waste utilization, 3:4248 
Technical and economic overview on the use of solid waste in 
power plant boilers, 3:4762 
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REGENERATORS/MASS TRANSFER 
Rate of mass transfer in a solar regenerator, 3:2977 
REGGE TRAJECTORIES/RENORMALIZATION 
Topics in dual models and extended solutions (Bethe-Salpeter 
equation), 3:5503 (LBL-6461) 
REGOLITH 
See OVERBURDEN 
REGULATIONS 
See also POLLUTION REGULATIONS 
REGULATIONS/COMPLIANCE 
Task force on compliance and enforcement. Volume 2. Task force 
report. Final report, 3:2415 (FEA/T-7/307(Vol.2)) 
REINFORCED MATERIALS/TENSILE PROPERTIES 
Graphite/aluminum: an evaluation of state-of-the-art material, 
3:4480 
REINFORCED MATERIALS/YIELD STRENGTH 
Experimental verification of an accelerated test for predicting the 
lifetime of organic fiber composites, 3:4481 
RELIABILITY/COST 
Reliability and its cost on distribution systems, 3:4044 
RELIABILITY/MEETINGS 
Executive conference on improving power plant reliability, 3:3499 
REMOTE HANDLING EQUIPMENT 
Grabbing tool for a nuclear fuel element (Patent), 3:3361 
RENE 41/OXIDATION 
Volatilization of oxides during oxidation of some superalloys at 
1200 C, 3:4412 (N-77-23238) 
RENEWABLE ENERGY SOURCES/FORECASTING 
How safe are which energy sources. On the utilization of old and 
the development of new energy sources, 3:4018 
RENEWABLE ENERGY SOURCES/TECHNOLOGY 
UTILIZATION 
Appropriate technology: a directory of activities and projects, 
3:3983 (PB-267970) 
REPROCESSING 
See also PUREX PROCESS 
THOREX PROCESS 
REPROCESSING/HAZARDS 
Safety aspects of solvent nitration in HTGR fuel reprocessing, 
3:2576 (GA-A-14372) 
REPROCESSING/RESEARCH PROGRAMS 
Light water reactor fuel recycle. Composite quarterly report, 
January-March 1977, 3:2574 (DPST-LWR-77-2-1) 
REPUBLIC OF ZAIRE 
See ZAIRE REPUBLIC 
RESEARCH PROGRAMS/BIBLIOGRAPHIES 
Geothermal energy. Part 2. Corrosion and equipment. Volume 3. 
May, 1976-July, 1977 (citations from the NTIS data base). 
Report for May 1976-July 1977, 3:3120 (NTIS/PS-77/0562) 
RESEARCH PROGRAMS/DATA COMPILATION 
Who's Who III in the Interagency Energy/Environment R and D 
Program, 3:3964 (EPA-600/9-77-011) 
RESEARCH REACTORS 
See also FFTF REACTOR 
FMRB REACTOR 
FRJ-2 REACTOR 
HFR REACTOR 
IEAR-] REACTOR 
ISPRA-]1 REACTOR 
RITMO REACTOR 
RTS-1 REACTOR 
SPR-3 REACTOR 
WWR-C-CAIRO REACTOR 
ZPPR REACTOR 
RESEARCH REACTORS/REACTOR KINETICS 
Physical parameters of a research reactor with a reflector out of 
various materials, 3:3660 (FEI-502) 
RESERVOIR ROCK/AGE ESTIMATION 
Evaluation of oil and gas potential of lower Permian deposits on 
the north-western flank of the Caspian depression, 3:2322 
RESERVOIR ROCK/LITHOLOGY 
Evaluation of oil and gas potential of lower Permian deposits on 
the north-western flank of the Caspian depression, 3:2322 
Gas potential of Sharaplin rock series and its analogs within the 
limits of the Amu-Darya depression, 3:2461 
RESERVOIR ROCK/MATHEMATICAL MODELS 
Principles of location of boreholes on three-dimensional models of 
nonanticlinal traps, 3:2318 
Volumetric model to estimate the amount of gas in a newly 
discovered rock reservoir, 3:2463 
RESERVOIR ROCK/POROSITY 
Method of more accurate estimation of open porosity when 
calculating gas reserves by volumetric method, 3:2462 
RESERVOIR ROCK/SORPTIVE PROPERTIES 
Evaluation of rock sorptional capacity by means of kinetic effects, 
3:2320 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 


RHO-765 RESONANCES/DECAY 


RESIDENTIAL SECTOR/BUILDINGS 
Energy and economic impact assessment of HUD’s Minimum 
Property Standards, 3:4141 (PB-266236) 
RESIDENTIAL SECTOR/ENERGY CONSERVATION 
Committee report on energy conservation standards for new 
residential buildings, 3: 
RESIDENTIAL SECTOR/ENERGY CONSUMPTION 
Hidden waste. Final issue report, 3:4110 (PB-266429) 
RESIDENTIAL SECTOR/FUEL CONSUMPTION 
Simulation model of household fuel uses, 3:4061 
RESIDUAL FUELS/CLASSIFICATION 
Classification of oils by the application of pattern recognition 
techniques to infrared spectra. Final report, 3:2422 (AD-A- 
039387) 
RESIDUAL FUELS/DESULFURIZATION 
Desulfurization conversion of residual oils, 3:2358 
RESIDUAL FUELS/FLUIDIZED-BED COMBUSTION 
Procedures manual for environmental assessment of fluidized-bed 
combustion processes. Final report, 3:2287 (PB-266564) 
RESIDUAL FUELS/PRODUCTION 
Process for hydrocarbon conversion (Patent), 3:2352 
RESIDUAL POWER/CALCULATION METHODS 
CANDU channel decay powder, 3:3384 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESISTORS/ELECTRIC CONDUCTIVITY 
Conductivity of thick film (cermet) resistors as a function of 
metallic particle volume fraction, 3:4756 (SAND-77-1042C) 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESOURCES 
See also GEOTHERMAL RESOURCES 
MINERAL RESOURCES 
RESOURCES/TECHNOLOGY UTILIZATION 
Appropriate technology: a directory of activities and projects, 
3:3983 (PB-267970) 
RESPIRATION/MEASURING METHODS 
Ventilation-perfusion lung imaging in diaphragmatic paralysis, 
3:5270 (UCLA-12-1127) 
RESPIRATORY SYSTEM 
See also LUNGS 
TRACHEA 
RESPIRATORY SYSTEM/CARCINOMAS 
Radiation exposure in uranium mining, 3:2682 
RESPIRATORY SYSTEM/CONNECTIVE TISSUE 
Lung connective tissue: location, metabolism and response to 
injury, 3:5233 (LF-56) 
RESPIRATORY SYSTEM/EPITHELIUM 
In vivo metabolism of pulmonary alveolar epithelial type II 
pneumonocytes and macrophages from Syrian hamsters 
(Phospholipids in surface-active lung surfactant), 3:5231 (LF-56) 
RESPIRATORY SYSTEM/MACROPHAGES 
In vivo metabolism of pulmonary alveolar epithelial type II 
pneumonocytes and macrophages from Syrian hamsters 
(Phospholipids in surface-active lung surfactant), 3:5231 (LF-56) 
RESPIRATORY SYSTEM/PHYSIOLOGY 
Deadspace breathing as a screening test for early lung damage, 
3:5337 (LF-56) 
RESPONSE MATRIX METHOD 
Improved response matrix method for calculating neutron flux 
distributions, 3:3538 
RETROFITTING/CONSUMER GUIDES 
Recommended criteria for retrofit materials and products eligible 
for tax credit. Final report, 3:4142 (PB-266907) 
RETROFITTING/FINANCIAL INCENTIVES 
Recommended criteria for retrofit materials and products eligible 
for tax credit. Final report, 3:4142 (PB-266907) 
REWETTING/MATHEMATICAL MODELS 
Theoretical studies of the influence of filler material gas gap and 
cladding material on rewetting rate of nuclear reactor fuel pins, 
3:3606 (AEEW-R-1100) 
RHEINSBERG AKW1 REACTOR/FUEL ELEMENTS 
Preparation and performance of burnup and material studies on 
fuel assemblies and elements from the Rheinsberg nuclear 
power plant, 3:3327 
RHEINSBERG AKW1 REACTOR/REACTOR KINETICS 
Reactor physics experiments with the WWER-2 reactor of the 
Rheinsberg nuclear power plant. II. Comparison between 
experimental and calculated critical data of the Rheinsberg 
nuclear power plant reactor WWER-2, 3:3331 
RHEINSBERG AKW1 REACTOR/SPENT FUEL ELEMENTS 
Y-spectrometric studies on spent fuel elements from the 
Rheinsberg nucler power plant, 3:3326 
RHENIUM/CHEMICAL VAPOR DEPOSITION 
In situ deposition of metal coatings, 3:4453 
RHO-765 RESONANCES/DECAY 
Baryon exchange reactions in 77-p scattering at 4 GeV/c 
(Differential cross sections), 3:5499 (LBL-6149) 
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RHODIUM/CATALYTIC EFFECTS 

Steam reforming of hydrocarbons on noble metal catalysts. I. The 

catalytic activity in methane-steam reaction, 3:2738 
RIBONUCLEIC ACID 

See RNA 
RICHLAND FFTF REACTOR 

See FFTF REACTOR 
RIEMANN WAVES 

See SHOCK WAVES 
RINGOTRON 

See ELECTRON-RING ACCELERATORS 
RINGS/DYNAMIC LOADS 

Finite element nonlinear transient response analysis of simple 2-d 
structures subjected to impulse or impact loads. Final report, 
July 1974-June 1976, 3:3818 (PB-263864) 

RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISOE RESEARCH ESTABLISHMENT/RESEARCH 

PROGRAMS 

Physics department annual progress report, 1 January-31 
December 1976, 3:5737 (RISO-352) 

RITMO REACTOR/REACTOR SAFETY 

Model for the safety analysis of a nuclear reactor, 3:3688 (CNEN- 
RT/PROT-76-22) 

RITMO REACTOR/TRANSIENTS 

Model for the safety analysis of a nuclear reactor, 3:3688 (CNEN- 
RT/PROT-76-22) 

RIVERS 
See also COLUMBIA RIVER 
RIVERS/AQUATIC ECOSYSTEMS 

Solar hydroelectric generation (Environmental effects of pumped 

storage hydroelectric power plants), 3:5185 (BNWL-2100(Pt.2)) 
RIVERS/RADIOACTIVE EFFLUENTS 

General fundamentals of calculation for determining the radiation 
exposure due to radioactive discharge into surface waters. I. 
Flowing waters, 3:3651 

RIVERS/SURFACE WATERS 

Solar hydroelectric generation (Environmental effects of pum 

storage hydroelectric power plants), 3:5185 (BNWL-2100(Pt.2)) 
RIVERS/WATER POLLUTION 

Environmental pollution: sanitary engineering and industrial 
waste. Report bibliography January 1963-March 1977, 3:5192 
(AD-A-041950) 

RNA 

(Ribonucleic acid.) 

RNA/BIOLOGICAL RADIATION EFFECTS 

Protein synthesis and its regulation: a background study related to 
the biological effects of radiation. Progress report, July 1, 1976- 
August 31, 1977, 3:5288 (COO-2403-10) 

RNA/SEDIMENTATION 

Calculation of s/sub 20,w/ values using ultracentrifuge 
sedimentation data from linear sucrose gradients, an improved, 
simplified method, 3:5245 

ROADS/BUILDING MATERIALS 

Availability of mining wastes and their potential for use as 
highway material. Volume I. Classification and technical and 
environmental analysis. Final report June 1975-June 1976, 
3:4190 (PB-266170) 

Availability of mining wastes and their potential for use as 
highway material. volume ii. location of mining and 
metallurgical wastes and mining industry trends. Final report 
June 1975-June 1976, 3:4191 (PB-266171) 

Lime-fly ash-stabilized bases and subbases. Final report, 3:2158 
(PB-259432) 

Study of the use of spent oil shale as aggregate for flexible 
pavements, 3:2514 

ROADS/SAFETY 

Safety aspects of the national 55 mph speed limit. Final report, 

3:4187 (PB-267989) 
ROADS/SHIELDING 

Analytical study of ground-surface shielding characteristics of 
selected road terrains. Volume II. output of shielding model. 
Technical report, 3:5080 (AD-A-040173) 

ROCK BEDS/COMPUTER CALCULATIONS 

ROCKBED: a computer program for thermal storage, 3:3047 
ROCK BEDS/HEAT TRANSFER 

Numerical simulation of heat transfer in rock beds, 3:3048 

Transient analysis of packed-bed thermal storage systems, 3:3046 
ROCK BEDS/SENSIBLE HEAT STORAGE 

Analytical modeling group report, 3:3076 

Dual-medium thermal storage system for solar thermal power 
plants (ERDA 10-MWe pilot plant), 3:3054 

— trenches in earth for annual thermal energy storage, 

Mathematical models of thermal storage, 3:3067 

Numerical simulation of heat transfer in rock beds, 3:3048 
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Rock bed storage systems group report, 3:3071 

Rock properties for thermal energy storage systems in the 0° to 
500°C range, 3:3051 

ROCKBED: a computer program for thermal storage, 3:3047 

Transient analysis oF packed-bed thermal storage systems, 3:3046 

ROCK BEDS/THERMODYNAMIC PROPERTIES 

Rock properties for thermal energy storage systems in the 0° to 

500°C range, 3:3051 


ROCK BURSTS/FORECASTING 
Acoustic logging for determinig the likelihood of a rock burst, 
3:2302 


ROCK DRILLING 
Destressing of seams liable to rock bursts by drilling the solid coal, 


3:22 
ROCK DRILLING/JET DRILLS 
Investigations into the effects of an arc discharge on a high 
velocity liquid jet, 3:4701 (SAND-77-1135) 
OCK MECHANICS/STRESS ANALYSIS 
Rock stresses determination in the Ruhr carbon, 3:2211 
ROCKET ENGINES/PERFORMANCE TESTING 
Development, flight performance, and test results for two single- 
stage Malemute rocket vehicles launched at Tonopah Test 
ous (Analysis of rocket engine failures), 3:4667 (SAND-77- 
0061 


ROCKET REACTOR EXPERIMENTAL ROVER 
See ROVER REACTORS 
ROCKETS/HYDROGEN FUELS 
Program documentation for ela time to oxygen and hydrogen 
caution and warning system for Captive/Active 1 and 3 flights, 
3:2753 (N-77-23187) 
ROCKETS/HYDROGEN STORAGE 
Program documentation for ela time to oxygen and hydrogen 
caution and warning system for Captive/Active 1 and 3 flights, 
3:2753 (N-77-23187) 


See also PHOSPHATE ROCKS 
RESERVOIR ROCK 
SEDIMENTARY ROCKS 

ROCKS/ELECTRIC CONDUCTIVITY 
Change of electrical resistivity of water saturated rocks with 
temperature, 3:3128 
ROCKS/MECHANICAL PROPERTIES 
Basis for classification of rocks by their strength properties, 3:2248 
ROCKY FLATS PLANT/RADIATION ACCIDE 

Radioecology of natural systems. Three year summary report, 
May 1, 1974-July 31, 1977 (Biological effects of Pu 
contamination at Rocky Flats Plant), 3:5177 (COO-1156-90) 

ROCKY FLATS PLANT/TERRESTRIAL ECOSYSTEMS 

Radioecology of natural systems. Fifteenth annual progress report, 
August 1, 1976-July 31, 1977 (Plutonium transport in terrestrial 
ecosystems at Rocky Flats Plant with emphasis on biological 
effects on mule deer and coyotes), 3:5176 (COO-1156-89) 

ROOFS/HEAT LOSSES 

Observation and analysis of protected membrane roofing systems, 

3:4112 (AD-A-040220) 
ROOFS/STRESSES 

An investigation of the interaction of rock and types of rock bolts 
for selected loading conditions. Annual report No. 2, 3:2201 
(PB-267672) 

An investigation of the interaction of rock and types of rock bolts 
for selected loading conditions. Annual report No. 1, 3:2202 
(PB-267673) 

ROOFS/SUPPORTS 

Application of powered supports, continuous miners, and 
continuous transport to full extraction, 3:2253 

Experience in stress reinforcement with the OKS support, 3:2238 

— mining at Appin Colliery (Powered roof supports), 

:2255 
ROOM AND PILLAR MINING/MATHEMATICAL MODELS 
Analogue modelling of stresses and displacements in bord and 
pillar ae of coal mines (7 refs), 3:2235 
ROTORS/SUPPORTS 
Turbine rotor (Patent), 3:3188 
ROUS SARCOMA VIRUS 
See ONCOGENIC VIRUSES 
ROVER REACTORS/FUEL CYCLE 

Technical Division quarterly progress report, April 1-June 30, 
1977, 3:2581 (ICP-1123) 

RTS-1 REACTOR/REACTOR SAFETY 

Model for the safety analysis of a nuclear reactor, 3:3688 (CNEN- 
RT/PROT-76-22) 

RTS-1 REACTOR/TRANSIENTS 

Model for the safety analysis of a nuclear reactor, 3:3688 (CNEN- 
RT/PROT-76-22) 

RUNAWAY (REACTOR ACCIDENT) 

See EXCURSIONS 

RUTHENIUM/CATALYTIC EFFECTS 

Steam reforming of hydrocarbons on noble metal catalysts. I. The 

catalytic activity in methane-steam reaction, 3:2738 
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RUTHENIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Technical Division quarterly progress report, April 1-June 30, 
1977, 3:2581 (ICP-1123) 
RUTHENIUM 106/GAMMA SPECTROSCOPY 
In situ subterranean gamma-ray spectroscopy, 3:5071 
RUTHENIUM ALLOYS/CATALYTIC EFFECTS 
Catalysts-membranes, 3:2371 
RUTHENIUM COMPOUNDS/CRYSTAL STRUCTURE 
Crystal and molecular structure of the violet isomer of 
RUE MCE s2GSs] RuCO, 3:4566 
NIUM COMPOUNDS/MOLECULAR STRUCTURE 
we stal and molecular structure of the violet isomer of 
his P)2[((CFs)oC2S2] RuCO, 3:4566 
RWE-BAYERNWERK REACTOR/FISSION PRODUCT 
RELEASE 
Studies on the exposure pathway-air-grass-cow-milk for 
radioiodine due to release during normal operation from the 
Gundremmingen nuclear power station in 1975, 3:3649 (STH- 
15/76 
RWE-BAYERNWERK REACTOR/REACTOR OPERATION 
Experiences from nine operation-years of atomic power station 
undremmingen, 3:3278 (Juel-Conf-21) 


S 


SABOTAGE/NETWORK ANALYSIS 
SPTH3: subroutine for finding shortest sabotage paths, 3:2690 
(SAND-77-1060) 
SACCHAROMYCES CEREVISIAE/BIOLOGICAL RADIATION 
EFFECTS 
Mutagenesis of yeast by hydrazine: ouenree upon post- 
treatment cell division (UV radiation), 3:5 
SACCHAROMYCES CEREVISIAE/ MUTAGENESIS 
Mutagenesis of yeast by hydrazine: dependence upon post- 
treatment cell division (UV radiation), 3:5300 
SACLAY SYNCHROTRON 
See SATURNE 
SAFEGUARDS 
International safeguards against proliferation of nuclear weapons, 
3:2697 (ERDA-tr-292) 
SAFEGUARDS/EFFICIENCY 
Use of ISEM in studying the impact of guard tactics on facility 
safeguards system effectiveness (Insider Safeguards 
Effectiveness Model), 3:2689 (SAND-77-0410C) 
SAFEGUARDS/IMPLEMENTATION 
Implementing the nuclear material safeguards according to the 
Non-Proliferation Treaty in the nuclear facilities of the Federal 
Republic of Germany, 3:2699 
SAFETY ENGINEERING/EDUCATION 
Films and filmstrips on occupational safety and health, 3:5369 (PB- 
266490) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SALMON/MIGRATION 
Swimming speed of salmo salar during fresh water anadromous 
migration, 3:5227 (ORNL-tr-4454) 
SALT DEPOSITS/DISSOLUTION 
Summary report on salt dissolution review meeting, March 29-30, 
1977, 3:2661 (Y/OWI/TM-31) 
SALT DEPOSITS/EROSION 
Subrosion in and about the four-township study area near 
Carlsbad, New Mexico (Dissolution and other effects of ground 
water), 3:2660 (Y/OWI/SUB-3745/2) 
SALT DEPOSITS/LEACHING 
Principles of intensification of leaching underground cavities, 
3:2440 
SALT DEPOSITS/RADIOACTIVE WASTE DISPOSAL 
Meteorological data quarterly report WIPP site: Eddy County, 
New Mexico, Summer Quarter, May-June 1976 (Radioactive 
waste isolation pilot plant site), 3:5095 (SAND-77-1146) 
SALTON SEA/WATER QUALITY 
Geothermal development and the Salton Sea. Memorandum 
report, 3:5187 (PB-263796) 
SAMARIUM/BIBLIOGRAPHIES 
Cobalt rare earth permanent magnets (citations from the NTIS 
data base). Report for 1964-May 77, 3:4321 (NTIS/PS-77/0443) 
SAMARIUM/EMISSION SPECTRA 
Rydberg series in the lanthanides and actinides observed by 
stepwise laser excitation, 3:5465 (UCRL-79521) 
SAMARIUM/PHOTOIONIZATION 
Rydberg series in the lanthanides and actinides observed by 
stepwise laser excitation, 3:5465 (UCRL-79521) 
SAMARIUM 155/ENERGY LEVELS 
— of **°Sm based on (n,7) and (n,e) experiments, 
15544 


SCANDIUM/OSCILLATOR STRENGTHS 


SAMARIUM ALLOYS/ELECTRIC CONDUCTIVITY 
The thermal and electrical conductivity of metal-powder/resin 
composites. Annual report No. 2, 31 December 1975-31 
December 1976 (Polymer-molded Sm-Co magnets and carbon 
fiber-reinforced plastic), 3:4372 (AD-A-040950) 
SAMARIUM ALLOYS/MAGNETIC PROPERTIES 
Bonded rare earth-cobalt permanent magnets, 3:4392 
SAMARIUM ALLOYS/THERMAL CONDUCTIVITY 
The thermal and electrical conductivity of metal-powder/resin 
composites. Annual report No. 2, 31 December 1975-31 
December 1976 (Polymer-molded Sm-Co magnets and carbon 
fiber-reinforced plastic), 3:4372 (AD-A-040950) 
SAMPLERS 
See also AIR SAMPLERS 
SAMPLERS/AUTOMATION 
Long range tests with the Autosampler AS-1 for automated 
sample injection into the HGA 74 and HGA 76 graphite 
furnace, 3:4531 (JUEL-1360) 
SAN PIERO A GRADO PISA REACTOR 
See RTS-1 REACTOR 
SAND/MATERIALS RECOVERY 
Solid-waste resource recovery facility, Monroe County, New 
York, 3:4769 
SAND/RADIONUCLIDE MIGRATION 
Migration of non-ionic yttrium-90 through sand column, 3:5180 
(ORNL-tr-4424) 
SANDIA LABORATORIES/BIBLIOGRAPHIES 
Sandia solar energy titles, 3:2817 (SAND-77-0920) 
SANDIA LABORATORIES/RESEARCH PROGRAMS 
Sandia Laboratories technical capabilities: materials and processes, 
3:4317 (SAND-77-0002) 
Sandia technology, 3:4516 (SAND-77-0701(Vol.3)(No.1)) 
SANDSTONES/POROSITY 
Pore geometry and reservoir aspects of secondary porosity in 
sandstones, 3:2314 
SANITARY LANDFILLS/ECONOMICS 
Technical and economic overview on the use of solid waste in 
power plant boilers, 3:4762 
SANITARY LANDFILLS/ENVIRONMENTAL IMPACTS 
Long-term chemical leaching from incinerator residue, 3:4258 
Pollution abatement for existing land disposal facilities, 3:4262 
SANITARY LANDFILLS/WATER POLLUTION ABATEMENT 
Pollution abatement for existing land disposal facilities, 3:4262 
SASKATCHEWAN/URANIUM DEPOSITS 
Uranium is the star attraction for mineral exploration in northern 
Saskatchewan, 3:2536 
SATELLITES 
See also ——— SATELLITES 
MOO. 
SATELLITES/ ATTITUDE CONTROL 
Comparative systems study of magnetically suspended flywheels. 
Final report, 3:3902 (N-77-23166) 
SATELLITES/NICKEL-HYDROGEN BATTERIES 
Absorption and desorption rates of Hz and Dz for LaNis, LaCos, 
LaNisCos, and FeTi. Interim report, 3:3933 (AD-A-039518) 
SATURNE 
(3-GeV proton synchrotron at Saclay.) 
SATURNE/BEAM MONITORING 
Secondary emission detector system for SATURNE II, 3:4928 
SATURNE/ELECTROMAGNETS 
Design and magnetic measurements of the new magnets for the 
Saclay Proton Synchrotron (New SATURNE II: renovation of 
the Saturne proton synchrotron), 3:4901 
SATURNE/ON-LINE CONTROL SYSTEMS 
Beam lines controls systems for SATURNE II, 3:4921 
SATURNE/RF SYSTEMS 
rf system of SATURNE II, 3:4919 
SAVANNAH RIVER PLANT/ENVIRONMENT 
Overview of environmental research at the Savannah River 
Laboratory, 3:5105 (DP-MS-77-91) 
SAVANNAH RIVER PLANT/INFORMATION SYSTEMS 
Extensions to the Joshua GDMS to support environmental science 
and analysis data handling requirements, 3:5761 (DP-MS-77-84) 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 
DISPOSAL 
Improvement in operating incident experience at the Savannah 
River burial ground, 3:2650 (DP-MS-77-19) 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 
MANAGEMENT 
Waste management operations. Final environmental impact 
statement, 3:2599 (ERDA-1537) 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 
PROCESSING 
Plan for solidification of Savannah River Plant high-level waste, 
3:2616 (DP-MS-77-23) 
SCANDIUM/OSCILLATOR STRENGTHS 
Measurements of Sc I gf-values, 3:5467 





SCANDIUM OXIDES/ELASTICITY 


SCANDIUM OXIDES/ELASTICITY 
Elastic properties of polycrystalline scandium and thulium 
uioxides, 3: 
SCA GING (ATMOSPHERIC) 
See WASHOUT 
SCHMEHAUSEN THTR REACTOR 
See THTR-300 REACTOR 
SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR-]1 REACTOR 
SCHOOL BUILDINGS/ENERGY CONSERVATION 
var y conservation on campus. Volume I. Guidelines, 3:4162 
266211) 
Energy con conservation on campus. Volume II. Case studies, 3:4163 


212) 
SCHOOL BUILDINGS/SAFETY ENGINEERING 
Overview of the relations earthquake source parameters and the 
specification of strong ground motion for design purposes, 
3:5380 (UCRL-79982 
SCHOOL BUILDINGS/SITE SELECTION 
Overview of the relations earthquake source parameters and the 
specification of strong ground motion for design purposes, 
3:5380 (UCRL- 79982) 
SCHOTTKY BARRIER DIODES/DESIGN 
Investigation and design of electronic circuitry related to noise 
and radiation effects for solid state devices and circuits. Final 
report 1 November 1973-31 October 1976, 3:5046 (AD-A- 


040936) 
SCHOTTKY BARRIER DIODES/PHYSICAL RADIATION 
EFFECTS 
Investigation and design of electronic circuitry related to noise 
and radiation effects for solid state devices and circuits. Final 
— 1 November 1973-31 October 1976, 3:5046 (AD-A- 


SCHROEDINGER EQUATION/LENNARD-JONES POTENTIAL 
Exact numerical solution of the Schroedinger equation with the 
Lennard-Jones potential (Differential equations), 3:5475 (ANL- 
76-88(Pt.1)) 
SCHWARZSCHILD METRIC/SYMMETRY BREAKING 
— of spontaneously broken conformal symmetry in curved 
ace-times, 3:5516 (COO-3285-33) 
ARZSCHILD SPACE 
ee SCHWARZSCHILD METRIC 
SCINTIGRAPHY 
See SCINTISCANNING 
SCINTILLATION COUNTERS 
See also LIQUID SCINTILLATION DETECTORS 
SOLID SCINTILLATION DETECTORS 
SCINTILLATION COUNTERS/NOISE 
Scintillators and the SEM noise bottleneck, 3:4536 
SCINTILLATION COUNTERS/PERFORMANCE TESTING 
Alpha scintillation radon counting (Methods for measuring 
radioactivity around uranium mines), 3:5145 (CONF-77058 1-1) 
SCINTILLATION COUNTERS/SPECIFICATIONS 
Chemical Engineering Division fast-neutron dosimetry annual 
rt, July 1975-June 1976, 3:5728 (ANL-76-104) 
SCINTISCANNING 
Myocardial imaging with '**I-hexadecenoic acid, 3:5272 
Use of rare-earth radionuclides and other bone-seekers in the 
evaluation of bone lesions in patients with multiple D> or 
solitary plasmacytoma (*’Ga, /sup 99m/Tec, ‘Er, ! 
167Tm), 3:5271 
SCOT PROCESS/EVALUATION 
Experience confirms the adaptability of the SCOT (Shell Claus 
Off-Gas Treating) process, 3:2401 (CONF-7604124-P2) 
SCRAP METALS/MARKET 
Marketing and equipment design: municipal solid-waste ferrous- 
metal recovery, 3:4255 
SCREW PINCH/ADIABATIC COMPRESSION HEATING 
Heating of a pinch at intermediate B-values, 3:5624 (Rijnhuizen- 
96 


SCRUBBERS/EFFICIENCY 
Chimneys do not control air pollution, 3:2163 
SCRUBBERS/PERFORMANCE TESTING 
Magnesia scrubbing applied to a coal-fired power plant. Final 
report August 1973-August 1975, 3:3202 (PB-266228) 
SCYLLAC DEVICES/PLASMA DRIFT 
Computation of magnetohydrodynamic flow in a magnetically 
confined plasma, 3:5647 
SCYLLAC DEVICES/TRANSPORT THEORY 
Computation of magnetohydrodynamic flow in a magnetically 
confined plasma, 3:5647 
SEA DISPOSAL 
See MARINE DISPOSAL 
SEACOAST 
See SHORES 
SEAFOOD/AQUACULTURE 
Ocean food and energy farm project. Subtask No. 6: systems 
analysis. Volume 6. Mariculture subsystem. Final report, 3:2879 
(ERDA/USN/1027-76/1(Vol.6)) 
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SEALS/PERFORMANCE TESTING 

Sodium technology and cover gas seal development oo 
Quarterly technical progress report, January-March 197 
(LMFBR), 3:3391 (AI-ERDA-13195) 

SEAS 
See also ATLANTIC OCEAN 
PACIFIC OCEAN 
SALTON SEA 
SEAS/BIOMASS PLANTATIONS 

Approach to modeling the ocean food and energy farm, 3:2881 
(ERDA/USN/1027-76/1(Vol.7)) 

Artificial oceanic upwelling (Means of ye nutrients to 
oceanic kelp farm), 3:2884 (ERDA/USN/1027-76/1(Vol.7)) 

Method for calculating ocean food and energy farm costs, 3:2882 
(ERDA/USN/1027-76/1(Vol.7)) 

Ocean food and energy farm project. Subtask No. 6: systems 
analysis. Volume 6. Mariculture subsystem. Final report, 3:2879 
(ERDA/USN/1027-76/1(Vol.6)) 

Ocean food and energy farm project. Subtask No. 6: systems 
analysis. Volume 7. Appendix. Final report, 3:2880 (ERDA/ 
USN/1027-76/1(Vol.7) 

Ocean food and energy farm (OFEF): development of the kelp 
growth model, 3:2883 (ERDA/USN/1027-76/1(Vol.7)) 

Preliminary design and cost models for spherical and cylindrical 
buoys for the ocean farm project, 3:2885 (ERDA/USN/1027- 
76/1(Vol.7)) 

Preliminary drag model for the ocean food and energy farm, 
3:2886 (ERDA/USN/ 1027-76/1(Vol.7)) 

SEAS/REMOTE SENSING 

Remote sensing of the ocean. Part 1. Physical, chemical, and 
geological properties (a bibliography with abstracts). Report for 
1970-May 77, 3:5389 (NTIS/PS-77/0532) 

Remote sensing of the ocean. Part 2. Dynamics (a bibliography 
with abstracts). Report for 1970-Jun 77, 3:5390 (NTIS/PS-77/ 
0533 


SEAS/RESOURCES 
Bringing the oceans into America’s future. A report on the 
Massachusetts Institute of Technology Sea Grant Program. 
Annual report, 1 July 1975-30 Jun 1976, 3:3979 (PB-264262) 
SEAS/WATER POLLUTION 
Environmental pollution: sanitary engineering and industrial 
waste. Report bibliography January 1963-March 1977, 3:5192 
(AD-A-041950) 
SEAWATER 
Matrix of algae and method of making same and method of 
obtaining uranium from sea water by said matrix (Patent), 
3:4542 
SEAWATER/BIOSYNTHESIS 
Effect of altering the ambient salinity of the freshwater teleost 
Xiphophorus maculatus on the histophysiology of its prolactin 
cells. III. Initiation of synthetic activity after exposure to one- 
third sea water for 6 months, 3:5285 
SEAWATER/CHEMICAL COMPOSITION 
Geochemical ocean sections study (GEOCECS). Chemistry of 
ocean solutions (Geochemistry and mixing dynamics of oceans 
and chemistry of seawater from various locations), 3:5387 
(BNWL-2100(Pt.2)) 
SEAWATER/DESALINATION 
Solar energy for domestic use (Description of Dornier solar 
products), 3:2978 
SEAWATER/GEOCHEMISTRY 
Volcanic influence on seawater at Heimaey, 3:3129 
SEAWATER/TRACE AMOUNTS 
Geochemical ocean sections study (GEOCECS). Chemistry of 
ocean solutions (Geochemistry and mixing dynamics of oceans 
and chemistry of seawater from various locations), 3:5387 
(BNWL-2100(Pt.2)) 
SEAWATER/WATER POLLUTION 
In situ pollutant study of the New York Bight, 3:5388 (BNWL- 
2100(Pt.2)) 
SEAWATER/X-RAY FLUORESCENCE ANALYSIS 
In situ ae study of the New York Bight, 3:5388 (BNWL- 
2100(Pt.2)) 
SEAWEEDS/ANAEROBIC DIGESTION 
Anaerobic digestion of Macrocystis pyrifera under mesophilic 
conditions, 3:2875 (CONF-770142-1) 
SEAWEEDS/CULTIVATION TECHNIQUES 
Ocean food and energy farm project. Subtask 4. Preliminary 
design studies of substrate and upwelling systems. Volume 1. 
Kelp support substrate structures for use in the OFEF project. 
Progress report, 3:2877 (ERDA/USN/1027-3/1) 
Ocean food and energy farm project. Subtask 5. Site survey 
studies. Progress report, 3:2878 (ERDA/USN/1027-5) 
SEAWEEDS/PLANT GROWTH 
Ocean food and energy farm (OFEF): development of the kelp 
growth model, 3:2883 (ERDA/USN/1027-76/1(Vol.7)) 
SEAWEEDS/SUBSTRATES 
Ocean food and energy farm project. Subtask 4. Preliminary 
design studies of substrate and upwelling systems. Volume 1. 
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Kelp support substrate structures for use in the OFEF project. 
Progress report, 3:2877 (ERDA/USN/1027-3/1) 
SEAWEEDS/SUPPORTS 
Ocean food and energy farm project. Subtask 4. Preliminary 
design studies of substrate and upwelling systems. Volume 1. 
Kelp support substrate structures for use in the OFEF project. 
Progress report, 3:2877 (ERDA/USN/1027-3/1) 
SEBACEOUS GLANDS 
See SKIN 
SECONDARY EMISSION DETECTORS/PERFORMANCE 
Low noise, high voltage secondary emission ion detector for 
polyatomic ions, 3:5025 
SEDIMENTARY ROCKS 
See also LIMESTONE 
SEDIMENTARY ROCKS/GEOLOGIC STRUCTURES 
Standard structures of the country rocks around the coal in 
existing and deep horizons of the Prokop’evsk-kiselevsk 
coalfield of the Kuzbass, 3:2245 
SEDIMENTATION/CALCULATION METHODS 
Calculation of s/sub 20,w/ values using ultracentrifuge 
sedimentation data from linear sucrose gradients, an improved, 
simplified method, 3:5245 
SEDIMENTATION/MATHEMATICAL MODELS 
Calculation of s/sub 20,w/ values using ultracentrifuge 
sedimentation data from linear sucrose gradients, an improved, 
simplified method, 3:5245 
Indirect measurement of particle association effects in coal derived 
liquids by x-ray photography. Final report, 3:2095 (EPRI-AF- 
2 


50 
SEDIMENTATION/MEASURING METHODS 
Indirect measurement of particle association effects in coal derived 
liquids by x-ray photography. Final report, 3:2095 (EPRI-AF- 


502) 
SEDIMENTS/AQUATIC ORGANISMS 
Fate and effects of petroleum hydrocarbons in marine coastal 
ecosystems (Biological effects of petroleum hydrocarbons on 
marine organisms in coastal ecosystems), 3:5193 (BNWL- 
2100(Pt.2)) 
SEDIMENTS/GEOCHEMISTRY 
Seabed disposal program: sorption and other geochemical and 
sedimentological studies of mid-plate, mid-gyre deep-sea 
sediments, 3:5383 (COO-2689-7) 
SEDIMENTS/RADIONUCLIDE MIGRATION 
In situ subterranean gamma-ray spectroscopy, 3:5071 
SELECTION RULES/PSI RESONANCES 
Can pedestrians understand the new particles or who needs the 
Okubo-Zweig-lizuka rule, 3:5518 (FERMILAB-Conf-76/98- 


THY) 
SELENIUM/ABSORPTION SPECTROSCOPY 
Quality engineering and control semiannual progress report 
November and December 1976 and January-April 1977, 3:4515 
(RFP-2644) 
SELEXOL PROCESS 
SELEXOL solvent process for selective removal of sulphur 
compounds, 3:2040 (CONF-7604124-P2) 
SELF-POWERED NEUTRON DETECTORS/DESIGN 
Measuring probe for a nuclear reactor, 3:3631 
Self-powered neutron detector (Patent), 3:5026 
SEMICLASSICAL APPROXIMATION/CHEMICAL REACTION 
KINETICS 
Recent developments in semiclassical mechanics: eigenvalues and 
reaction rate constants, 3:5614 
SEMICLASSICAL APPROXIMATION/EIGENVALUES 
Recent developments in semiclassical mechanics: eigenvalues and 
reaction rate constants, 3:5614 
SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR DIODES 
SEMICONDUCTOR LASERS 
SEMICONDUCTOR STORAGE DEVICES 
SEMICONDUCTOR SWITCHES 
THYRISTORS 
TRANSISTORS 
SEMICONDUCTOR DEVICES/DESIGN 
Investigation and design of electronic circuitry related to noise 
and radiation effects for solid state devices and circuits. Final 
report 1 November 1973-31 October 1976, 3:5046 (AD-A- 
040936) 

SEMICONDUCTOR DEVICES/MATHEMATICAL MODELS 
EMP response and damage modeling of diodes, junction field 
effect transistor damage testing and semiconductor device 

failure analysis. Final technical report Aug 74-Dec 75, 3:5043 
(AD-A-040154) 
SEMICONDUCTOR DEVICES/PHYSICAL RADIATION 

EFFECTS 

Investigation and design of electronic circuitry related to noise 
and radiation effects for solid state devices and circuits. Final 
report 1 November 1973-31 October 1976, 3:5046 (AD-A- 
040936) 


SHALE OIL/HYDROCRACKING 


SEMICONDUCTOR DIODES/MATHEMATICAL MODELS 
EMP response and damage modeling of diodes, junction field 
effect transistor damage testing and semiconductor device 

failure analysis. Final technical report Aug 74-Dec 75, 3:5043 
(AD-A-040154) 
SEMICONDUCTOR LASERS/PERFORMANCE 
Peltier cooled PbSe double-heterostructure lasers for IR-gas 
spectroscopy, 3:4740 
SEMICONDUCTOR STORAGE DEVICES/PHYSICAL 
RADIATION EFFECTS 
New memory device structures. Interim technical report No. 2, 
3:5047 (AD-A-042049) 
SEMICONDUCTOR SWITCHES/ELECTRICAL PROPERTIES 
New technologies for silicon high-power elements. Structures 
with high turn-off gain, 3:4753 (BMFT-FB-T-76-65) 
SEMINAL VESICLES 
See MALE GENITALS 
SENSIBLE HEAT STORAGE 
Residential hot water solar energy storage, 3:3059 
Rock bed storage systems group report, 3:3071 
SENSIBLE HEAT STORAGE/FEASIBILITY STUDIES 
Two-component thermal energy storage material (Encapsulated 
paraffin/water slurry), 3:3064 
SENSIBLE HEAT STORAGE/MATHEMATICAL MODELS 
Analytical modeling group report, 3:3076 
Mass and energy transfer in a hot liquid energy storage system, 
3:3045 
Mathematical models of thermal storage, 3:3067 
Modeling underground storage in aquifiers of hot water from solar 
power systems, 3:3041 
Transient analysis of packed-bed thermal storage systems, 3:3046 
SENSIBLE HEAT STORAGE/ROCK BEDS 
Dual-medium thermal storage system for solar thermal power 
plants (ERDA 10-MWe pilot plant), 3:3054 
Numerical simulation’of heat transfer in rock beds, 3:3048 
Rock properties for thermal energy storage systems in the 0° to 
500°C range, 3:3051 
ROCKBED: a computer program for thermal storage, 3:3047 
SENSITIZERS/BIOLOGICAL EFFECTS 
Phytomitogen skin testing as an indication of delayed 
hypersensitivity, 3:5278 (LF-56) 
SERVICE WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
SEWAGE 
See LIQUID WASTES 
SEWAGE/STERILIZATION 
Quality engineering and control semiannual progress report 
November and December 1976 and January-April 1977, 3:4515 
(RFP-2644) 
SEWAGE/WASTE PRODUCT UTILIZATION 
Reclamation of anthracite coal refuse using treated municipal 
wastewater and sludge, 3:2167 (PB-267666) 
SEWAGE SLUDGE/CLEANING 
Utilization of radiation for preservation of environment, 3:2718 
SEWAGE SLUDGE/COMBUSTION 
Operating characteristics and emission performance of multiple- 
hearth furnaces with sewer sludge, 3:4788 
SEWAGE SLUDGE/RADIOSTERILIZATION 
Effect of heat on pathogenic organisms found in wastewater 
sludge, 3:5293 (SAND-77-1338C) 
Reactor waste utilization in sewage sludge treatment, 3:5294 
Utilization of radiation for preservation of environment, 3:2718 
SEWAGE SLUDGE/WASTE PRODUCT UTILIZATION 
Reclamation of anthracite coal refuse using treated municipal 
wastewater and sludge, 3:2167 (PB-267666) 
SEWAGE TREATMENT 
See WASTE PROCESSING 
SGHWR REACTOR 
England chooses the heavy-water reactor, 3:3385 
SGHWR REACTOR/FUEL PINS 
Fission gas bubble distribution in uranium dioxide from high 
temperature irradiated SGHWR fuel pins, 3:3380 
SHAFT EXCAVATIONS 
See also MINING 
RADIOACTIVE WASTE DISPOSAL 
SHAFT EXCAVATIONS/DESIGN 
Design and analysis of a shaft as a structure in coal mining project 
(6 refs), 3:2226 
SHAFT EXCAVATIONS/SUPPORTS 
Perfecting mine shaft supports under conditions of the Podmoskov 
basin, 3:2241 
SHALE OIL/HYDROCRACKING 
Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Monthly report, April 1977, 
3:2501 (FE-2315-13) 
Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Monthly report, May 1977, 3:2502 
(FE-2315-14) 





SHALE OIL/OIL YIELDS 


Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Monthly report, July 1977, 3:2503 
(FE-2315-16) 

SHALE OIL/OIL YIELDS 

Status report on the development of the IGT hydroretorting 

process, 3:2508 (NP-22357) 
SHEATHS (FUEL) 

See FUEL CANS 
SHELLS/DAMAGE 

A theory for critical loads to damage a cylindrical shell by a large 
underwater explosion. Final report 1 February 1972-26 April 
1973, 3:5083 (AD-A-042074) 

SHELLS/DEFECTS 

Finite element techniques for postulated flaws in shell structures, 

3:4664 (EPRI-SR-22) 
SHELLS/DYNAMIC LOADS 

A theory for critical loads to damage a cylindrical shell by a large 
underwater explosion. Final report 1 February 1972-26 April 
1973, 3:5083 (AD-A-042074) 

SHELLS/FRACTURE PROPERTIES 

Finite element techniques for postulated flaws in shell structures, 

3:4664 (EPRI-SR-22) 
SHELLS (CONTAINMENT) 

See CONTAINMENT SHELLS 
SHELTERS 

See also FALLOUT SHELTERS 
SHELTERS/BLAST EFFECTS 

Maximizing protection in new EOCS from nuclear blast and 
related effects: guidance provided by lecture and consultation. 
Technical report, 3:5769 (AD-A-039499) 

SHIELDING/DESIGN 

Radiation shield for the area of the reactor pressure vessel flange 
(Patent), 3:3580 

Shielding for the variable energy cyclotron at Calcutta, 3:5588 

SHIELDING/INFORMATION CENTERS 
Computer codes and data available from the Radiation Shielding 
Information Center, 3:5589 
SHIELDING/STANDARDS 
Development of radiation shielding standards in USA, 3:5600 
SHIELDING MATERIALS/EFFICIENCY 

Radiation and effluent control technology semiannual progress 
report, January-June 1976 (Lamipore (flexible)), 3:2677 (HEDL- 
TME-77-30) 

SHIELDING MATERIALS/NEUTRON TRANSPORT 

Random sampling technique for choosing scattering angles from 
arbitrary angular distributions in dosimetric and shielding 
computations, 3:5596 

SHIELDS 

Shielding of buildings of structural parts from electromagnetic 

radiation (Patent), 3:3575 
SHIFT PROCESSES/PACKED BED 
Packed bed reactor shape. Series No. I: C-1. Final report, 3:2082 
(FE-1235-2) 
SHIP PROPULSION REACTORS 
See also OTTO HAHN REACTOR 
SHIP PROPULSION REACTORS/REACTOR TECHNOLOGY 
— reports of the GKSS 1976, 3:3675 (GKSS-77/ 
/1) 
SHIPMENT 
See TRANSPORT 
SHOCK ABSORBERS 
Shock buffer for nuclear control assembly (Patent; PWR), 3:3626 
SHOCK WAVES/BIBLIOGRAPHIES 

Bibliography on the response of earth media and buried structures 

to ground loading. Final report, 3:5081 (AD-A-040180) 
SHORES/AQUATIC ORGANISMS 

Fate and effects of petroleum hydrocarbons in marine coastal 
ecosystems (Biological effects of petroleum hydrocarbons on 
marine organisms in coastal ecosystems), 3:5193 (BNWL- 
2100(Pt.2)) 

SHORTWALL MINING/COMPARATIVE EVALUATIONS 

Application of powered supports, continuous miners, and 
— transport to full extraction (Powered roof supports), 

SHOWER COUNTERS 

(Detects high energy gamma radiation or high energy particles on 

basis of cascade showers in layered absorbers.) 
SHOWER COUNTERS/CALIBRATION 

Calibration calculations of hadronic cascades induced by high- 

energy muons in iron/plastic calorimeters, 3:5036 
SHOWER COUNTERS/OPTICAL FILTERS 
Use of optical filters to improve lead glass shower counter 
resolution, 3:5035 
SI SEMICONDUCTOR DETECTORS 
See also LI-DRIFTED SI DETECTORS 
SI SEMICONDUCTOR DETECTORS/PERFORMANCE 

— of InAs-doped silicon detectors, 3:5018 (N-77- 
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SID 
See SUDDEN IONOSPHERIC DISTURBANCE 
SILANES/BINDING ENERGY 
Methy] and fluorine substituent effects on the gas-phase Lewis 
— of silanes by ion cyclotron resonance spectroscopy, 
:45 


SILICA/CATALYTIC EFFECTS 
Catalytic reduction of sulphur dioxide to elemental sulphur in wet 
stack gases, 3:2472 (CONF-7604124-P1) 
SILICA/CHEMICAL REACTIONS 
Reaction of carbonaceous reducing agents with silica, 3:2143 
SILICA/X-RAY DIFFRACTION 
Some cristobalites and tridymites in geothermal area, 3:3107 
SILICON/CHARGED-PARTICLE TRANSPORT 
Studies of electron interactions with communications materials. 
Final report July 1970-September 1976, 3:5564 (AD-A-040937) 
SILICON/CHEMICAL VAPOR DEPOSITION 
Analysis of transport processes in vertical cylinder epitaxy 


reactors, 3:44: 
SILICON/CORROSION RESISTANCE 
Oxidation and corrosion behavior of modified-composition, low- 
chromium 304 stainless steel alloys (870 C), 3:4413 (N-77-23241) 
SILICON/CRYSTAL GROWTH 
Design, fabrication and test of prototype furnace for continuous 
growth of wide silicon ribbon. Final report, 3:2857 (N-77-19132) 
SILICON/ION IMPLANTATION 
Implantation profiles and sputtering studied by detecting the 
optical radiation from sputtered particles during ion 
bombardment, 3:4430 
SILICON/NEUTRON REACTIONS 
Random sampling technique for choosing scattering angles from 
arbitrary angular distributions in dosimetric and shielding 
computations, 3:5596 
SILICON/PHOTON TRANSPORT 
Gamma ray build-up factors for finite media, 3:5583 
SILICON/PHYSICAL RADIATION EFFECTS 
Identification of defects in compound semiconductors. Final 
report | Jul 1971-31 Mar 1976, 3:4504 (AD-A-032128) 
SILICON/PURIFICATION 
Thin films of silicon on low-cost substrates. Quarterly project 
report No. 2, December 1, 1976-February 28, 1977, 3:2866 
(SAN/1285-2) 
SILICON/QUANTITATIVE CHEMICAL ANALYSIS 
Chemical analysis of steel (a bibliography with abstracts). Report 
for 1964-May 1977, 3:4517 (NTIS/PS-77/0418) 
SILICON/SPUTTERING 
Implantation profiles and sputtering studied by detecting the 
optical radiation from sputtered particles during ion 
bombardment, 3:4430 
SILICON/X-RAY FLUORESCENCE ANALYSIS 
Inorganic constituents in Finnish fuel peat ash, 3:2138 
SILICON 28 TARGET/ALPHA REACTIONS 
High-resolution study of the giant resonance region in 7*Si by 
inelastic a-particle scattering, 3:5535 
SILICON 31/HOT ATOM CHEMISTRY 
Reaction studies of hot silicon and germanium radicals. Progress 
report, September 1, 1976-August 31, 1977, 3:4606 (COO-1713- 
74 


SILICON ALLOYS/AGE HARDENING 
Precipitation hardening in single crystals of a Bcc Ti-V-Si alloy, 


3:4348 
SILICON ALLOYS/ELECTRIC CONDUCTIVITY 
Electrical conductivity of iron-silicon alloys at high pressures and 
the earth’s core, 3:4378 (UCRL-52322) 
SILICON ALLOYS/PHYSICAL RADIATION EFFECTS 
Experiments in high voltage electron microscopy. Progress report, 
October 31, 1976-August 1977, 3:4421 (COO-2119-19) 
SILICON CARBIDES/ION IMPLANTATION 
MeV He* bombardment of silicon carbide and carbon, 3:4511 
SILICON CARBIDES/PERMEABILITY 
Tritium diffusion in nonmetallic solids of interest to fusion 
reactors. Annual progress report, August 1, 1976-August 1, 
1977, 3:4464 (ORO-4721-6) 
SILICON CARBIDES/PHYSICAL RADIATION EFFECTS 
Facies of ion bombarded surfaces, 3:4438 
Raman scattering and SEM studies of graphite and silicon carbide 
surfaces bombarded with energetic protons, deuterons and 
helium ions, 3:4513 
SILICON CARBIDES/SPUTTERING 
Bombardment of SiC by 10 keV H*: carbon deposition, surface 
swelling and changes in surface morphology, 3:4474 
MeV He* bombardment of silicon carbide and carbon, 3:4511 
SILICON COMPLEXES/HOT ATOM CHEMISTRY 
Reaction studies of hot silicon and germanium radicals. Progress 
—— September 1, 1976-August 31, 1977, 3:4606 (COO-1713- 


SILICON HYDRIDES 
See SILANES 





JAN. 31, 1978 


SILICON NITRIDES/PHYSICAL RADIATION EFFECTS 
Facies of ion bombarded surfaces, 3:4438 
SILICON NITRIDES/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of percent nitrogen in silicon nitride, 3:4519 (Y- 
085 


2085) 
SILICON OXIDES 
See also CRISTOBALITE 


ba TZ 
SILICON OXIDES/CHARGED-PARTICLE TRANSPORT 
Studies of electron interactions with communications materials. 
Final report July 1970-September 1976, 3:5564 (AD-A-040937) 
SILICON SOLAR CELLS/FABRICATION 
Automated array assembly. Quarterly report No. 4, 3:2850 
(ERDA/JPL/954352-77/2) 
Design, fabrication and test of prototype furnace for continuous 
growth of wide silicon ribbon. Final report, 3:2857 (N-77-19132) 
Thin films of silicon on low-cost substrates. Quarterly project 
report No. 2, December 1, 1976-February 28, 1977, 3:2866 
(SAN/1285-2) 
SILICON SOLAR CELLS/IMPURITIES 
Analysis of effects of impurities intentionally incorporated into 
silicon. First quarterly report, February 1, 1977-April 29, 1977, 
3:2851 (ERDA/JPL/954694-77/1) 
SILICON SOLAR CELLS/PHYSICAL RADIATION EFFECTS 
Radiation damage in thin silicon cells manufactured from various 
base materials. Final report, 3:2864 (N-77-23612) 
SILICON SOLAR CELLS/PRODUCTION 
Automated array assembly. Quarterly report No. 4, 3:2850 
(ERDA/JPL/954352-77/2) 
Research, ee ag and pilot production of high output thin 
silicon solar cells. Final report, 3:2859 (N-77-19573) 
SILICON SOLAR CELLS/RESEARCH PROGRAMS 
Low-Cost Silicon Solar Array Project. Quarterly report 3, 
October 1976-December 1976, 3:2849 (ERDA/JPL/1012-77/2) 
SILOXANES/PERMEABILITY 
Concentration and pressure dependence of the diffusion of 
dichlorodifluoromethane in poly(dimethy] siloxane), 3:4587 
SILVER/CATALYTIC EFFECTS 
Chemical reactions on solid surfaces using molecular beam 
——— Final report 1 Jan 72-31 Mar 77, 3:4548 (AD-A- 


040579) 
SILVER/CHARGED-PARTICLE TRANSPORT 
Studies of electron interactions with communications materials. 
Final report July 1970-September 1976, 3:5564 (AD-A-040937) 
SILVER/ENVIRONMENTAL TRANSPORT 
Geochemical ocean sections study (GEOCECS). Chemistry of 
ocean solutions (Geochemistry and mixing dynamics of oceans 
and chemistry of seawater from various locations), 3:5387 
(BNWL-2100(Pt.2)) 
SILVER/ION IMPLANTATION 
Implantation profiles and sputtering studied by detecting the 
optical radiation from sputtered particles during ion 
bombardment, 3:4430 
SILVER/PHOTON-ATOM COLLISIONS 
Variation of total to K-shell photoelectric cross section ratios with 
atomic number and photon energy, 3:5484 
SILVER/SPUTTERING 
Implantation profiles and sputtering studied by detecting the 
optical radiation from sputtered particles during ion 
bombardment, 3:4430 
SILVER ALLOYS/DIFFUSION 
Solid solution hardening due to metal interstitials in the Pb-Ag 
system, 3:4336 
SILVER COMPOUNDS/PYROLYSIS 
Pyrolysis of silver arenesulfinates, 3:2373 
SILVER COMPOUNDS/SORPTIVE PROPERTIES 
Airborne elemental iodine loading capacities of metal zeolites and 
a method for recycling silver zeolite, 3:2620 (ICP-1119) 
SILVER NITRATES/ELECTROLYSIS 
Composition gradient during electrolysis in mixtures analogous to 
molten salt battery electrolytes, 3:4593 (CONF-7708 14-5) 
SILVER-CADMIUM BATTERIES/PERFORMANCE TESTING 
Silver oxide cadmium electrochemical cells contribution, 3:3930 
(N-77-19342) 
SIN CYCLOTRON/OPERATION 
SIN accelerator, operational experience and improvement 
rograms, 3:4834 
SINGLE CELL PROTEIN/MICROORGANISMS 
Utilization of microbial lebensraum. Modern developments in 
biologic technologies, 3:5274 
SINTERED MATERIALS/PHYSICAL RADIATION EFFECTS 
Reduction of surface erosion caused by helium blistering in 
sintered beryllium and sintered aluminum powder, 3:4472 
SITE SELECTION 
Instrumentation programs for nuclear power-plant sites, 3:3643 
Semi-annual report of the wind characteristics program element, 
April 1976-December 1976, 3:3151 (BNWL/WIND-2) 
— of wind measurement field programs, 3:3152 (BNWL/ 


SNR-1 REACTOR/MELTDOWN 


SITE SELECTION/LEGAL ASPECTS 
Site selection planning as a means of fulfilling os principles of 
precaution in environmental protection, 3:522 
SITE SELECTION/PUBLIC RELATIONS 
Site selection planning as a means of fulfilling the principles of 
precaution in environmental protection, 3:5221 
SITES (REACTOR) 
See REACTOR SITES 
SKIN/CELL CONSTITUENTS 
Binding of dexamethasone by the subcellular fractions of mouse 
epidermis and dermis, 3:5363 
SKIN/IMMUNE REACTIONS 
ee skin testing as an indication of delayed 
rsensitivity, 3:5278 (LF-56) 
SKIN? EOPLASMS 
Effects of antiinflammatory agents on mouse skin tumor 
promotion, epidermal DNA synthesis, phorbol ester-induced 
cellular proliferation, and ea of plasminogen activator 
(Fluocinolone acetonide, fluocinonide, fluclorolone acetonide), 


3:5358 
SKIN/RADIONUCLIDE KINETICS 

Diffusion of '**Xe through frog skins, toad bladders, and water 

boundary layers, 3:5345 
SKIN/SENSITIVITY 
Phytomitogen skin testing as an indication of delayed 
hypersensitivity, 3:5278 (LF-56) 
SLAGGING PYROLYSIS PROCESS/OPERATION 
Torrax: a system for recovery of energy from solid waste, 3:2784 
SLAGS/VISCOSITY 

Status of the BI-GAS program. Part I. Pilot plant activities (11 

refs), 3:2053 (CONF-761064-) 
SLUDGES 

See SLURRIES 
SLUDGES/COMBUSTION 

Sludge combustion using natural gas to supply supplementary 
process heat in a paper factory, 3:4228 

SLUDGES/DRYING 
Coal sludge filtering with special regard of steam utilization, 
3:2276 
SLUDGES/WASTE DISPOSAL 
Ridding power stations of water and waste, 3:3156 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES/SENSIBLE HEAT STORAGE 

Two-component thermal energy storage material (Encapsulated 

paraffin/water slurry), 3:3064 
SLURRIES (FUEL) 

See FUEL SLURRIES 
SLURRY PIPELINES/BIBLIOGRAPHIES 

Materials handling by slurry pipelines (citations from the NTIS 
Data Base). Report for 1964-June 1977 (80 abstracts), 3:2265 
(NTIS/PS-77/0659) 

Materials handling by slurry pipelines (citations from the 
Engineering Index Data Base). Report for 1970-June 1977 (168 
abstracts), 3:2266 (NTIS/PS-77/0660) 

SMALL INTESTINE/LIPASES 

Nippostrongylus brasiliensis: phospholipase in nonsensitized and 

-_ rats after challenge, 3:5247 
oO 


268895 
SMOKATRON 
See ELECTRON-RING ACCELERATORS 
SMOKES/GAS FLOW 
Reverse stratified flow in duct fires: a two-dimensional approach, 
3:4656 
SMOKES/PARTICLE SIZE 
Non-interfering optical single particle counter studies of 
automobile smoke emissions, 3:2443 
SNR REACTOR 
See SNR-1 REACTOR 
SNR-1 REACTOR/CONTAINMENT SHELLS 
Experience in welding of the weather-proof steel outer shell of a 
reactor containment, 3:3457 
SNR-1 REACTOR/DESIGN 
Safety design of SNR-300, 3:3698 (CONF-761001-P1) 
SNR-1 REACTOR/FUEL ELEMENT CLUSTERS 
Experimental investigations into coolant cross mixing in multirod- 
bundles with grid-type spacers in turbulently flowing sodium, 
3:3410 (KFK-2360) 
SNR-1 REACTOR/FUEL ELEMENTS 
Safety problems related to microheterogeneities in physically 
mixed oxide fuels, 3:3689 (CONF-761001-3) 
SNR-1 REACTOR/FUEL PINS 
Heater rods for simulation of fuel pins in liquid-metal-boiling 
experiments. Pt. 1, 3:3411 (KFK-2368) 
SNR-1 REACTOR/MELTDOWN 
Experimental investigations on the compatibility of a SNR-type 
corium with graphite, 3:3657 (CONF-761001-P4) 


Formation of photochemical aerosols. Final report, 3:5128 (PB- 
) 





SNR-1 REACTOR/REACTOR LICENSING 


SNR-1 REACTOR/REACTOR LICENSING 
Licensing aspects in the verification of the SNR 300 design 
concept against hypothetical accidents, 3:3692 (CONF-761001- 


Pl) 
SNR-1 REACTOR/REACTOR SAFETY 
Licensing aspects in the verification of the SNR 300 design 
concept against hypothetical accidents, 3:3692 (CONF-761001- 
Pl 


Safety design of SNR-300, 3:3698 (CONF-761001-P1) 
SNR-1 REACTOR/REACTOR VESSELS 
Support ring for the reactor tank of the nuclear power plant at 
Kalkar, 3:3448 
SNR-1 REACTOR/RESEARCH PROGRAMS 
Annual scientific report 1975 (Summaries of research activities at 
Centre d'Etude de |’Energie Nucleaire, Mol, Belgium), 3:3396 
(BLG-515) 
SNR-2 REACTOR/DESIGN 
Safety analysis aspects of a 2000 MWe LMFBR core, 3:3705 
(CONF-761001-P1) 
SNR-2 REACTOR/REACTIVITY COEFFICIENTS 
Safety aspects in nuclear core design of LMFBRs, 3:3714 (CONF- 
761001-P2) 
SNR-300 REACTOR 
See SNR-]1 REACTOR 
SOCIOLOGY 
Social consequences of the energy situation, 3:3961 
SODA ASH 
See SODIUM CARBONATES 
SODIUM/COMBUSTION KINETICS 
Sodium fire studies in France safety tests and applications on an 
LMFBR, 3:3766 (CONF-761001-P4) 
SODIUM/CORROSIVE EFFECTS 
Westinghouse Advanced Reactors Division (Summary of research 
activities on LMFBR type reactor structural materials), 3:4356 
(ORNL-S287) 
SODIUM/FIRES 
Sodium fire studies in France. Safety experiments applied to fast 
reactors, 3:3687 (CEA-CONF-3750) 
Sodium fire studies in France safety tests and applications on an 
LMFBR, 3:3766 (CONF-761001-P4) 
Sodium spray release accident analysis for fast reactor safety 
studies, 3:3768 (CONF-761001-P4) 
SODIUM/RADIOACTIVE WASTE PROCESSING 
Destruction of contaminated metallic sodium wastes by reaction 
on alcohol and hydrolysis, 3:2613 (CEA-N-1955) 
Method of processing radioactive sodium, 3:2641 
SODIUM/REMOVAL 
Sodium technology and cover gas seal development programs. 
Quarterly technical progress report, January-March 1977 
(LMFBR), 3:3391 (AI-ERDA-13195) 
SODIUM/SPRAYS 
Sodium spray release accident analysis for fast reactor safety 
studies, 3:3768 (CONF-761001-P4) 
SODIUM/THERMODYNAMIC PROPERTIES 
Equations of state for LMFBR materials, 3:3748 (CONF-761001- 
P4) 
SODIUM CARBONATES/SOLVENT PROPERTIES 
Purification of zirconium hydrides surface from uranium oxides in 
aqueous solutions, 3:4611 
SODIUM CHLORIDES/GRUENEISEN CONSTANT 
Volume dependence of the Grueneisen y and other 
thermodynamic properties of NaCl, 3:4567 
SODIUM CHLORIDES/THERMAL CONDUCTIVITY 
Low temperature thermal conductivity of some composite 
materials, 3:4502 
SODIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
Thermodynamics of mixed electrolyte solutions. IX. Calculation 
of the osmotic and activity coefficients in a pseudoternary 
system (NaCl-nKCl)-MgClo-H2O at 298.15°K, 3:4565 
Volume dependence of the Grueneisen y and other 
thermodynamic properties of NaCl, 3:4567 
SODIUM HYDROXIDES/CORROSIVE EFFECTS 
Influence of container material on character of corrosion products 
produced on austenitic stainless steels by hot concentrated 
sodium hydroxide, 3:4415 
SODIUM HYDROXIDES/LATENT HEAT STORAGE 
Large-scale thermal energy storage using sodium hydroxide 
(NaOH), 3:3053 
SODIUM IONS/ENERGY-LEVEL TRANSITIONS 
Spectroscopic and Bethe cross-section data for sodium-like ions 
(Hartree-Fock wave functions, computer programs), 3:5461 
(ANL-76-88(Pt. 1)) 
SODIUM NITRATES/CORROSIVE EFFECTS 
— controlling nitrate cracking of mild steel, 3:4410 (DP-MS- 
5 


SODIUM NITRATES/OPTICAL PROPERTIES 
Optical properties of a solar-absorbing molten salt heat transfer 
fluid (Eutectic mixture of KNO3, NaNO2, and NaNO3 with 
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particle suspensions of cobalt oxides or copper oxides), 3:2909 
(SAND-77-0938 
SODIUM OXIDES/IONIC CONDUCTIVITY 

Substructure and properties of sodium beta-alumina solid 
electrolytes. Interim report, June 1, 1975-May 31, 1976, 3:3934 
(EPRI-EM-494) 

SODIUM OXIDES/MICROSTRUCTURE 

Substructure and properties of sodium beta-alumina solid 
electrolytes. Interim report, June 1, 1975-May 31, 1976, 3:3934 
(EPRI-EM-494) 

SODIUM OXIDES/THERMODYNAMIC PROPERTIES 

Sodium uranium(V) trioxide, NaUOs: heat capacity and 
thermodynamic properties from 5 to 350 K, 3:4500 

SODIUM PHOSPHATES/LATENT HEAT STORAGE 
Energy storage using latent heat of phase change, 3:3910 
Fundamental studies of direct contact latent heat energy storage 
(NazHPO,-Varsol system), 3:3049 
Suspension media for heat storage materials, 3:3061 
Thermal storage for solar heating and cooling, 3:3058 
SODIUM PHOSPHATES/SOLUBILITY 

Energy storage using latent heat of phase change, 3:3910 
SODIUM SULFATES/LATENT HEAT STORAGE 

Suspension media for heat storage materials, 3:3061 

Thermal storage for solar heating and cooling, 3:3058 
SODIUM SULFATES/THERMODYNAMIC PROPERTIES 

Thermodynamics of aqueous sodium dodecyl sulfate, 3:4550 
(BERC/TPR-77/3) 

SODIUM URANATES/CHEMICAL ANALYSIS 

Contributions to the analysis of nuclear raw material. 7. 
Spectrophotometric determination of nickel in UsOs and yellow 
cake samples, 3:4534 

Contributions to the analysis of nuclear raw materials. 15. 
Titrimetric determination of uranium in yellow cake, 3:4521 

SODIUM-SULFUR BATTERIES/COMPARATIVE 

EVALUATIONS 

Na/S cell as a source of motive power for electric vehicles, 3:3922 

SODIUM-SULFUR BATTERIES/ELECTROLYTES 

Substructure and properties of sodium beta-alumina solid 
electrolytes. Interim report, June 1, 1975-May 31, 1976, 3:3934 
(EPRI-EM-494) 

SODIUM-SULFUR BATTERIES/FEASIBILITY STUDIES 

Development of electrochemical power sources for electric 
traction, 3:3925 

SODIUM-SULFUR BATTERIES/PERFORMANCE 

Development of a potassium-sulfide glass fiber cell and studies on 

impurities in alkali metal-sulfur cells, 3:3918 (N-77-23602) 
SOILS/CONTAMINATION 

238U) and 7*6Ra equilibrium and thorium-uranium ratio in New 
Zealand soils: their relationship to iron and potassium content 
(?°*Th, *°K), 3:5179 

SOILS/RADIOACTIVITY 

Separation, identification and characterization of radioactive 

particles in topsoil, 3:5181 
SOILS/RADIONUCLIDE MIGRATION 

Nuclear wastes: fission (Transuranium element transport in 
terrestrial ecosystems and food chains), 3:5182 (BNWL- 
2100(Pt.2)) 

SOILS/SAMPLING 

Quarterly report of the Energy Research and Development 
Administration, Division of Operational and Environmental 
Safety: quality assurance program (Quality assurance of 
radiometric measurements of air, soil, water, plant and animal 
tissues), 3:5096 (HASL-323) 

Quarterly report of the Energy Research and Development 
Administration, Division of Operational and Environmental 
Safety: quality assurance program (Quality assurance of 
radiometric measurements of air, soil, water, plant and animal 
tissues), 3:5097 (HASL-323(App.)) 

SOLAR ABSORBERS 
Solar energy applications for heat-absorbing glass, 3:3030 
SOLAR ABSORBERS/HEAT LOSSES 

Heat losses from solar energy absorbers enclosed in glass tubes 

(Pressure dependence), 3:3021 
SOLAR ABSORBERS/OPTICAL PROPERTIES 
Dependence of optical properties on the structural composition of 
solar absorbers, 3:3019 
SOLAR ACTIVITY 
See also SOLAR FLARES 
SOLAR WIND 
SOLAR X-RAY BURSTS 
SOLAR ACTIVITY/TABLES 

Solar-geophysical data number 391. Part I. Prompt reports. Data 
for February 1977-January 1977, 3:5422 (PB-267241) 

Solar-geophysical data number 391. Part II. Comprehensive 
reports. Data for September 1976-August 1976 and miscellanea, 
3:5423 (PB-267242) 

Solar-geophysical data number 392. Part I. Prompt reports. Data 
or March 1977-February 1977, 3:5424 (PB-268660) 





JAN. 31, 1978 


Solar-geophysical data number 392. Part II. Comprehensive 
reports. Data for October 1976-September 1976 and miscellanea, 
3:5425 (PB-268661) 

Solar-geophysical data number 393. Part I. Prompt reports. Data 
for April 1977-March 1977, 3:5426 (PB-270309) 

Solar-geophysical data number 393. Part II. Comprehensive 
reports. Data for November 1976-October 1976 and miscellanea, 
3:5427 (PB-270310) 

SOLAR AIR CONDITIONERS 

Solar energy for health care institutions, 3:2932 (HRP-0013434) 

Solar energy for domestic use (Description of Dornier solar 
products), 3:2978 

SOLAR AIR CONDITIONERS/CONTROL SYSTEMS 

Solar heating and cooling system performance experiments in the 

Los Alamos National Security and Resources Study Center, 


3:2959 
SOLAR AIR CONDITIONERS/COST 
Theoretical analysis and design: a solar powered ammonia/water 
absorption air conditioning system, 3:2948 
SOLAR AIR CONDITIONERS/DATA ACQUISITION 
SYSTEMS 
Solar heating and cooling system performance experiments in the 
Los Alamos National Security and Resources Study Center, 


3:2959 
SOLAR AIR CONDITIONERS/DEMONSTRATION 
PROGRAMS 
Residential solar heating and cooling using an evacuated tube 
solar collector. Annual progress report, February 1, 1976- 
March 31, 1977 (CSU Solar House III), 3:2923 (COO/2858-5) 
System definition study. Phase 1 of individual load center solar 
~ and cooling residential project, 3:2931 (EPRI-ER-467- 
Y) 
SOLAR AIR CONDITIONERS/DESICCANTS 
Solar powered desiccant air conditioning system, 3:2947 
SOLAR AIR CONDITIONERS/DESIGN 
Design considerations for residential solar heating and cooling 
systems utilizing evacuated tube solar collectors, 3:2966 
Theoretical analysis and design: a solar powered ammonia/water 
absorption air conditioning system, 3:2948 
SOLAR AIR CONDITIONERS/ECONOMICS 
Site-dependent factors affecting the economic feasibility of solar 
powered absorption cooling, 3:2949 
SOLAR AIR CONDITIONERS/ENVIRONMENTAL EFFECTS 
Potential environmental impacts of solar heating and cooling 
systems. Final report, 3:2844 (PB-259970) 
SOLAR AIR CONDITIONERS/MATHEMATICAL MODELS 
Performance of solar source Rankine cycle engine cooling 
systems, 3:2950 
Theoretical modeling of an ammonia/water absorption cycle with 
solar energy storage, 3:2952 
SOLAR AIR CONDITIONERS/PERFORMANCE 
Analysis of two methods used to generate climatological data for 
design of solar energy buildings, 3:2942 
Method for estimating performance of solar energy systems: phi, f- 
chart method, 3:2953 
Performance of solar source Rankine cycle engine cooling 
systems, 3:2950 
Simulations of the performance of open cycle desiccant cooling 
systems, 3:2951 
SOLAR AIR CONDITIONERS/PERFORMANCE TESTING 
Real time simulator of a solar heating and cooling system, 3:2963 
Solar heating and cooling system performance experiments in the 
Los Alamos National Security and Resources Study Center, 
3:2959 
SOLAR AIR CONDITIONERS/REGENERATORS 
Rate of mass transfer in a solar regenerator, 3:2977 
SOLAR AIR CONDITIONERS/SIMULATION 
Hybrid simulation of solar HVAC system for house retrofit 
design, 3:2991 
SOLAR AIR CONDITIONERS/SIMULATORS 
Real time simulator of a solar heating and cooling system, 3:2963 
SOLAR AIR CONDITIONERS/SITE SELECTION 
Site-dependent factors affecting the economic feasibility of solar 
powered absorption cooling, 3:2949 
SOLAR AIR CONDITIONING 
Individual load center: solar heating and cooling residential 
project, 3:2926 (EPRI-ER-283-SR(Vol.1)) 
SOLAR AIR CONDITIONING/DATA 
Solar heating and cooling technical data and systems analysis. 
Interim status report, Sep. 1975 - Aug. 1976, 3:2933 (N-76- 
33623) 
SOLAR AIR CONDITIONING/DEMONSTRATION 
PROGRAMS 
Individual load center: solar heating and cooling residential 
project, 3:2930 (EPRI-ER-371-SR) 
SOLAR AIR CONDITIONING/ECONOMICS 
Solar heating and cooling of buildings requirements definition and 
impact analysis, 3:2925 (EPRI-ER-283-SR(Vol.1)) 


SOLAR CELLS/PERFORMANCE TESTING 


Solar heating and cooling of buildings: requirements definition and 
impact analysis, 3:2929 (EPRI-ER-371-SR) 

Utility pricing and solar energy design. Final report, 3:4064 (PB- 
263798) 

SOLAR AIR CONDITIONING/FEASIBILITY STUDIES 

Solar heating and cooling of buildings requirements definition and 
impact analysis, 3:2925 (EPRI-ER-283-SR(Vol.1)) 

Solar heating and cooling of buildings: requirements definition and 
impact analysis, 3:2929 (EPRI-ER-371-SR) 
SOLAR AIR CONDITIONING/LATENT HEAT STORAGE 
Thermal storage for solar heating and cooling, 3:3058 
SOLAR AiR CONDITIONING/MEETINGS 
Proceedings of first semiannual EPRI solar program review 
meeting and workshop. Volume I. Solar heating and cooling of 
buildings, 3:2924 (EPRI-ER-283-SR(Vol.1)) 

Proceedings of semiannual EPRI solar program review meeting 
and workshop, 3:2928 (EPRI-ER-371-SR) 

SOLAR AIR CONDITIONING/RESEARCH PROGRAMS 
Remarks on the national plan for solar heating and cooling, 3:2992 
Status and prospects for widespread utilization of solar energy as a 

national energy resource, 3:2824 

SOLAR AIR CONDITIONING/TECHNOLOGY ASSESSMENT 
Remarks on the national plan for solar heating and cooling, 3:2992 

SOLAR AIR HEATERS/COST 
Maintenance costs of solar air heating systems, 3:2965 

SOLAR AIR HEATERS/EFFICIENCY 
Performance evaluation of a solar house in Quebec, 3:2976 

SOLAR AIR HEATERS/MAINTENANCE 
Maintenance costs of solar air heating systems, 3:2965 

SOLAR AIR HEATERS/SOLAR ABSORBERS 
Solar energy applications for heat-absorbing glass, 3:3030 

SOLAR AIR HEATERS/TECHNOLOGY ASSESSMENT 
Air as a heat transfer medium, 3:3032 

SOLAR CELL ARRAYS/DESIGN 
Conceptual and feasibility study of the space telescope solar array. 

Volume 1. Technical concept, 3:2862 (N-77-19967) 
Design and construction of a one kilowatt concentrator 
photovoltaic system, 3:2869 (SAND-77-0909) 
Space telescope solar array. Feasibility study. Volume 2. 
Technical report. Final report, 3:2861 (N-77-19966) 

SOLAR CELL ARRAYS/ENVIRONMENTAL EFFECTS 
Photovoltaic system test facility electromagnetic interference 

measurements, 3:2853 (ERDA/NASA/1022-77/11) 

SOLAR CELL ARRAYS/PERFORMANCE TESTING 
Terrestrial photovoltaic measurement procedures, 3:2854 

(ERDA/NASA/1022-77/16) 

SOLAR CELL ARRAYS/RADIO NOISE 
Photovoltaic system test facility electromagnetic interference 

measurements, 3:2853 (ERDA/NASA/1022-77/11) 

SOLAR CELL ARRAYS/RESEARCH PROGRAMS 
Low-Cost Silicon Solar Array Project. Quarterly report 3, 

October 1976-December 1976, 3:2849 (ERDA/JPL/1012-77/2) 

SOLAR CELL ARRAYS/SERVICE LIFE 

Real-time and accelerated outdoor endurance testing of solar cells, 
3:2855 (ERDA/NASA/1022-77/17) 

SOLAR CELL ARRAYS/SOLAR CONCENTRATORS 
Design and construction of a one kilowatt concentrator 

photovoltaic system, 3:2869 (SAND-77-0909) 

SOLAR CELL ARRAYS/SPECIFICATIONS 
Mass study for modular approaches to a solar electric propulsion 

module, 3:2858 (N-77-19158) 

SOLAR CELL ARRAYS/TEST FACILITIES 

Photovoltaic system test facility electromagnetic interference 
measurements, 3:2853 (ERDA/NASA/1022-77/11) 

Terrestrial photovoltaic measurement procedures, 3:2854 
(ERDA/NASA/1022-77/16) 

SOLAR CELL ARRAYS/TESTING 

Real-time and accelerated outdoor endurance testing of solar cells, 
3:2855 (ERDA/NASA/1022-77/17) 
SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 

SOLAR CELLS/COMPOUND PARABOLIC 
CONCENTRATORS 
Application of compound parabolic concentrators to solar 

photovoltaic conversion. Final report, 3:3003 (ANL-77-42) 

SOLAR CELLS/EFFICIENCY 
Response of a partially illuminated solar cell, 3:2871 

SOLAR CELLS/FABRICATION 
Cuprous oxide photovoltaic cells. Quarterly report no. 3, 1 Apr-30 

Jun 1976, 3:2865 (PB-259255) 

SOLAR CELLS/MATERIALS TESTING 
Solar materials and components test program, 3:3008 (EPRI-ER- 

283-SR(Vol.1)) 

SOLAR CELLS/PERFORMANCE TESTING 
Terrestrial photovoltaic measurement procedures, 3:2854 

(ERDA/NASA/1022-77/16) 





SOLAR CELLS/SERVICE LIFE 


SOLAR CELLS/SERVICE LIFE 
Real-time and accelerated outdoor endurance testing of solar cells, 
3:2855 (ERDA/NASA/1022-77/17) 
SOLAR CELLS/TEST FACILITIES 
Terrestrial photovoltaic measurement procedures, 3:2854 
(ERDA/NASA/1022- 77/16) 
Test facility for solar-cell reference conditions. Technical report 1- 
2, 3:2852 (ERDA/NASA/1022-76/1) 
SOLAR CELLS/TESTING 
Real-time and accelerated outdoor endurance testing of solar cells, 
3:2855 (ERDA/NASA/1022-77/17) 
SOLAR COLLECTORS 
See also CONCENTRATING COLLECTORS 
FLAT PLATE COLLECTORS 
Solar energy for domestic use (Description of Dornier solar 
products), 3:2978 
SOLAR COLLECTORS/COATINGS 
Collector coatings for solar heating and cooling systems, 3:3006 
(COO/2930-10) 
New development for economical use of solar energy, 3:3033 
SOLAR COLLECTORS/CORROSION 


Study of corrosion and its control in aluminum solar collectors. 
Progress report, September 1, 1976-November 30, 1976, 3:3004 
(COO-2934-2) 

SOLAR COLLECTORS/CORROSION PROTECTION 

Non-corrosive, non-freezing, and non-toxic heat transfer fluids for 
solar - rains and cooling (Aqueous inorganic salt solutions), 

:3025 


SOLAR COLLECTORS/DATA 
Solar heating and cooling technical data and systems analysis. 
Interim status report, Sep. 1975 - Aug. 1976, 3:2933 (N-76- 
33623) 
SOLAR COLLECTORS/DESIGN 
Solar energy converter with thermal energy storage equipment 
(Patent), 3:3034 
Storage aspects of thermic diode solar panels, 3:3037 
SOLAR COLLECTORS/EDUCATION 
EPA Van operational manual, 3:2816 (PB-259177) 
SOLAR COLLECTORS/EVALUATION 
Instrumentation for measuring direct and diffuse insolation in 
testing thermal collectors, 3:2840 
SOLAR COLLECTORS/FLOW REGULATORS 
Fluid flow control strategies in flat-plate and evacuated tube 
collectors, 3:3029 
SOLAR COLLECTORS/FREEZE PROTECTION 
Non-corrosive, non-freezing, and non-toxic heat transfer fluids for 
solar heating and cooling (Aqueous inorganic salt solutions), 


:3025 
SOLAR COLLECTORS/HEAT LOSSES 
Heat losses from solar energy absorbers enclosed in glass tubes 
(Pressure dependence), 3:3021 
SOLAR COLLECTORS/HEAT STORAGE 
Storage aspects of thermic diode solar panels, 3:3037 
SOLAR COLLECTORS/HEAT TRANSFER 
Steady-state heat transfer in transversely heated porous media 
with application to focused solar energy collectors, 3:3009 (N- 
76-33440) 
SOLAR COLLECTORS/MATERIALS 
Application of stainless steel to solar collectors (Type 444), 3:3023 
SOLAR COLLECTORS/MATERIALS TESTING 
Solar materials and components test program, 3:3008 (EPRI-ER- 
283-SR(Vol.1)) 
SOLAR COLLECTORS/MATHEMATICAL MODELS 
Analytical and experimental study of thermosyphon solar water 
heaters, 3:2999 
SOLAR COLLECTORS/ORIENTATION 
Diagram of the position of the Sun. Determination of the 
inclination of solar collectors, 3:3015 
SOLAR COLLECTORS/PERFORMANCE 
Design considerations for residential solar heating and cooling 
systems utilizing evacuated tube solar collectors, 3:2966 
— techniques for sizing residential solar heating systems, 
2957 


SOLAR COLLECTORS/PERFORMANCE TESTING 
Development of proposed standards for testing solar collectors 
and thermal storage devices, 3:3011 (NBS-TN-899) 
SOLAR COLLECTORS/PRODUCTION 
Solar collector manufacturing activity: July through December 
1976 (List of 185 manufacturers), 3:3012 (PB-266985) 
SOLAR COLLECTORS/SIZE 
= techniques for sizing residential solar heating systems, 


SOLAR COLLECTORS/SOLAR ABSORBERS 
Solar energy applications for heat-absorbing glass, 3:3030 
SOLAR COLLECTORS/SPECTRALLY SELECTIVE 
SURFACES 
Collector coatings for solar heating and cooling systems, 3:3006 
(COO/2930-10) 
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SOLAR COLLECTORS/TECHNOLOGY UTILIZATION 
Direct utilization of solar energy, 3:3016 
SOLAR COLLECTORS/WORKING FLUIDS 
Non-corrosive, non-freezing, and non-toxic heat transfer fluids for 
solar a and cooling (Aqueous inorganic salt solutions), 
3:3025 
SOLAR CONCENTRATORS 
See also COMPOUND PARABOLIC CONCENTRATORS 
MIRRORS 


SOLAR REFLECTORS 
SOLAR CONCENTRATORS/COATINGS 
——. materials evaluation. Final report, Task III, July 1975- 
ril 1977, 3:3005 (COO/2699-5) 
sous CONCENTRA TORS/DESIGN 
Design and construction of a one kilowatt concentrator 
photovoltaic system, 3:2869 Lope hey 
SOLAR CONCENTRATORS/MATERIALS TESTI 
Solar materials and components test program, 3: 3008 | (EPRI: ER- 
283-SR(Vol.1)) 
SOLAR CONSTANT/CORRECTIONS 
Two years of solar measurements from the NIMBUS 6 satellite, 
3:2834 


SOLAR COOKERS/CONCENTRATING COLLECTORS 
Apparatus for the use of solar energy for cooking and heating 
purposes (Patent), 3:3036 
SOLAR COOLING SYSTEMS 
See also PASSIVE SOLAR COOLING SYSTEMS 
SOLAR AIR CONDITIONING 
See SOLAR AIR CONDITIONERS 
SOLAR COOLING SYSTEMS/DATA ACQUISITION SYSTEMS 
Instrumentation and performance analysis of Solar House II, 


3:2960 
SOLAR COOLING SYSTEMS/LATENT HEAT STORAGE 
Phase change storage systems group report, 3:3072 
SOLAR COOLING SYSTEMS/STANDARDS 

Interim performance criteria for solar heating and cooling systems 

in commercial buildings, 3:2935 (NBSIR-76-1187) 
SOLAR CORONA/DISTURBANCES 

Solar-geophysical data number 393. Part I. Prompt reports. Data 

for April 1977-March 1977, 3:5426 (PB-270309) 
SOLAR DRYERS/DESIGN 

Immediate solar-energy utilization using greenhouse bulk curing 
and drying system. Final report, January 1975-April 1976, 
3:2995 (PTP-74-17622) 

SOLAR DRYERS/PERFORMANCE 

Immediate solar-energy utilization using greenhouse bulk curing 
and drying system. Final report, January 1975-April 1976, 
3:2995 (PTP-74-17622) 

SOLAR ELECTRIC PROPULSION 

Mass study for modular approaches to a solar electric propulsion 
module, 3:2858 (N-77-19158) 

SOLAR ELECTRIC PROPULSION/ECONOMICS 

Large-payload earth-orbit transportation with electric propulsion, 
3:2856 (N-76-33270) 

SOLAR ENERGY 
What's new under the sun of France (Survey of activities), 3:2822 
SOLAR ENERGY/BIBLIOGRAPHIES 

Sandia solar energy titles, 3:2817 (SAND-77-0920) 

Solar thermal power generation. A bibliography with abstracts. 
Quarterly update, April-June 1977 (148 citations), 3:2818 (TAC- 
STPG-77-002) 

SOLAR ENERGY/DATA ACQUISITION 

Solar data verification project, 3:2826 (EPRI-ER-283-SR(Vol.1)) 
SOLAR ENERGY/ECONOMICS 

Solar energy: policy and prospects, 3:2841 (PB-267986) 
SOLAR ENERGY/LEGISLATION 

Solar energy applications and related legislation, 3:2845 (PB- 
267901 

SOLAR ENERGY/MEETINGS 

Energy technologies for the West. Workshop, solar: direct and 
indirect technologies, 3:2819 (TID-27476) 

Proceedings of the 1977 annual meeting of the American Section 
of the International Solar Energy Society. Volume 1, Sections 
14-25. Solar radiation/storage/energy conversion, 3:2820 

Proceedings of first semiannual EPRI solar program review 
meeting and workshop. Volume II. Solar electric power, 3:2815 
(EPRI-ER-283-SR(Vol.2)) 

SOLAR ENERGY/RESEARCH PROGRAMS 

ERDA/DSE program overview: a brief description of the ERDA 
solar program covering current and projected activities in the 
thermal applications and electric applications, 3:2921 (EPRI- 
ER-283-SR(Vol.1)) 

Recent solar energy technology, 3:2821 

Status and prospects for widespread utilization of solar energy as a 
national energy resource, 3:2824 

SOLAR ENERGY/REVIEWS 
Solar energy: a UK assessment, 3:2823 
SOLAR ENERGY CONVERSION 
Photogalvanic generation of hydrogen, 3:2741 
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SOLAR ENERGY CONVERSION/FEASIBILITY STUDIES 
Utilizing alternative energy sources in France, 3:4063 
SOLAR ENERGY CONVERSION/LEGAL ASPECTS 
Legal problems and utilization of solar energy, 3:2846 
SOLAR ENERGY CONVERSION/PHOTOCHEMISTRY 
* Hydrogen from solar energy, 3:2888 
SOLAR ENERGY CONVERSION/RESEARCH PROGRAMS 
Status and prospects for widespread utilization of solar energy as a 
national energy resource, 3:2824 
SOLAR ENERGY CONVERSION/THERMIONIC 
CONVERTERS 
Solar energy thermionic electricity generating plants for 
spacecrafts, 3:2873 
SOLAR ENERGY CONVERSION/THERMOCHEMICAL 
HEAT STORAGE 
Metal hydride systems for solar energy storage and conversion, 
1066 


x 
SOLAR FLARES 
A brief review of some recent results that can improve our 
theoretical understanding of magnetic field reconnection and 
thermalization as applicable to solar flares. Interim report, 
3:5413 (AD-A039113) 
SOLAR FLARES/REVIEWS 
Solar flares, 3:5418 (N-76-34103) 
SOLAR FLARES/TABLES 
Solar-geophysical data number 391. Part I. Prompt reports. Data 
for February 1977-January 1977, 3:5422 (PB-267241) 
Solar-geophysical data number 391. Part II. Comprehensive 
reports. Data for September 1976-August 1976 and miscellanea, 
3:5423 (PB-267242) 
Solar-geophysical data number 392. Part I. Prompt reports. Data 
or March 1977-February 1977, 3:5424 (PB-268660) 
Solar-geophysical data number 392. Part II. Comprehensive 
reports. Data for October 1976-September 1976 and miscellanea, 
3:5425 (PB-268661) 
Solar-geophysical data number 393. Part I. Prompt reports. Data 
for April 1977-March 1977, 3:5426 (PB-270309) 
Solar-geophysical data number 393. Part II. Comprehensive 
reports. Data for November 1976-October 1976 and miscellanea, 
3:5427 (PB-270310) 
SOLAR FLARES/X-RAY SPECTRA 
Studies on solar hard x-rays and gamma-rays: Compton 
backscatter, anisotropy, polarization, and evidence for two 
phases of acceleration, 3:5421 (N-77-24048) 
SOLAR FLUX/CALCULATION METHODS 
Estimation of daily, clear-sky solar radiation intercepted by a 
tilted surface, 3:3017 
SOLAR FLUX/DATA 
Instrument errors in National Weather Service solar radiation 
data, 3:2831 
Total, direct, diffuse, and turbidity measurements in Nevada, 
3:2838 
SOLAR FLUX/MEASURING INSTRUMENTS 
Instrument errors in National Weather Service solar radiation 
data, 3:2831 
Low cost solar radiation measuring instrument for wide area 
surveys, 3:2836 
Self-calibrating sensor of the electric satellite pyrheliometer (ESP) 
program, 3:2835 
SOLAR FLUX/MEASURING METHODS 
Techniques for obtaining regional radiation budgets from satellite 
radiometer observations, phase 4 and phase 5. Final report , 
3:2827 (N-77-19692) 
Two years of solar measurements from the NIMBUS 6 satellite, 
:2834 
SOLAR FURNACES 
Investigation of the growth of directionally solidified eutectics 
with potential as electron emitters. Final report, 1 April 1975-3 
September 1976, 3:2922 (N-77-19317) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
80% of the heat demand met by solar energy, 3:2940 
Heat pumps as auxiliary elements for solar heating systems, 3:2985 
Preparatory heat technological measures for converting of older 
buildings to utilize solar energy, 3:2982 
Realized solar systems in the Federal Republic of Germany, 
3:2979 
Solar energy for health care institutions, 3:2932 (HRP-0013434) 
Solar energy in theory and practice. Vol. 1. Basic principles 
(Book), 3:2989 
eer in theory and practice. Vol. 2. Application (Book), 
:2990 
Solar house with additional liquid gas operated heating system. 
Trivalent heating plant with a concept which points to the 
future near Celle, 3:2872 
SOLAR HEATING SYSTEMS/ANNUAL CYCLE ENERGY 
SYSTEM 
Dual phase annual cycle, index of application, 3:3042 


SOLAR HEATING SYSTEMS/MATHEMATICAL MODELS 


Optimization of an annual storage solar heating system over its life 
cycle, 3:2944 
SOLAR HEATING SYSTEMS/COMMERCIALIZATION 
Energy gap can be closed by the Sun. Statement issued for the 
press conference on the occasion of the meeting ‘heating with 
sun’, 3:2939 
SOLAR HEATING SYSTEMS/COMPARATIVE 
EVALUATIONS 
Direct utilization of solar energy by means of low temperature 
heating systems, 3:2984 
SOLAR HEATING SYSTEMS/CONCENTRATING 
COLLECTORS 
Apparatus for the use of solar energy for cooking and heating 
purposes (Patent), 3:3036 
SOLAR HEATING SYSTEMS/CONTROL EQUIPMENT 
Solar heating system for DM 10,000. By saving annually 3,800 1 
fuel oil in 8.6 years amortized. Industrial water heating, 
swimming pool and floor heating in Munich-Perlach, 5.2938 
Suboptimal controller for a domestic solar heating system utilizing 
a time varying price for electricity, 3:2962 
SOLAR HEATING SYSTEMS/CONTROL SYSTEMS 
Solar heating and cooling system performance experiments in the 
Los Alamos National Security and Resources Study Center, 


3:2959 
SOLAR HEATING SYSTEMS/COST 
Maintenance costs of solar air heating systems, 3:2965 
SOLAR HEATING SYSTEMS/COST BENEFIT ANALYSIS 
Energy saving and alternative energy sources for older houses: 
cost-benefit analysis, 3:2987 
SOLAR HEATING SYSTEMS/DATA ACQUISITION 
SYSTEMS 
Instrumentation and performance analysis of Solar House II, 
3:2960 
Solar heating and cooling system performance experiments in the 
Los Alamos National Security and Resources Study Center, 
3:2959 
SOLAR HEATING SYSTEMS/DEMONSTRATION 
PROGRAMS 
Residential solar heating and cooling using an evacuated tube 
solar collector. Annual progress report, February 1, 1976- 
March 31, 1977 (CSU Solar House III), 3:2923 (COO/2858-5) 
System definition study. Phase 1 of individual load center solar 
heating and cooling residential project, 3:2931 (EPRI-ER-467- 


SY) 
SOLAR HEATING SYSTEMS/DESIGN 

Design concepts for solar dwellings (WRIGHT, SKYTHERM, 
DAVIS, BAER, THOMASON,. LOF, ODEILLO), 3:2994 

Design considerations for residential solar heating and cooling 
systems utilizing evacuated tube solar collectors, 3:2966 

Plastic solar panel, heat storage, baseboard heating system for 
both swimming pool and home, 3:2936 (UCRL-79294) 

SOLAR HEATING SYSTEMS/ECONOMICS 

Development trends for solar space heating systems, 3:2981 

Plastic solar panel, heat storage, baseboard heating system for 
both swimming pool and home, 3:2936 (UCRL-79294) 

Solar heating system for DM 10,000. By saving annually 3,800 1 
fuel oil in 8.6 years amortized. Industrial water heating, 
swimming pool and floor heating in Munich-Perlach, 3:2938 

Solar system cost/performance analysis, 3:2958 

SOLAR HEATING SYSTEMS/ENERGY CONSUMPTION 

Energy saving and alternative energy sources for older houses: 

cost-benefit analysis, 3:2987 
SOLAR HEATING SYSTEMS/ENVIRONMENTAL EFFECTS 

Potential environmental impacts of solar heating and cooling 
systems. Final report, 3:2844 (PB-259970) 

SOLAR HEATING SYSTEMS/FEASIBILITY STUDIES 

Feasibility study of a combined wind-solar system for space and 
domestic hot water heating, 3:2943 

SOLAR HEATING SYSTEMS/FLAT PLATE COLLECTORS 

Computer optimization of solar collector area based on life-cycle 
costing, 3:3028 

Flat plate collectors. Operational experience and saving of costs, 
3:2941 

SOLAR HEATING SYSTEMS/FLOW REGULATORS 

Preliminary comparison of proportional and full on-off control 

systems for solar energy applications, 3:2961 
SOLAR HEATING SYSTEMS/HEAT EXCHANGERS 

Passive thermosyphon heat exchanger for residential solar 

installations, 3:2964 
SOLAR HEATING SYSTEMS/HYBRID SYSTEMS 
Feasibility study of a combined wind-solar system for space and 
domestic hot water heating, 3:2943 
SOLAR HEATING SYSTEMS/LATENT HEAT STORAGE 
Phase change storage systems group report, 3:3072 
SOLAR HEATING SYSTEMS/MAINTENANCE 
Maintenance costs of solar air heating systems, 3:2965 
SOLAR HEATING SYSTEMS/MATHEMATICAL MODELS 

Moderate-level-of-rigor methods for solar heating system 

performance prediction, 3:2955 





SOLAR HEATING SYSTEMS/OPTIMIZATION 


Optimization of solar heating in residential buildings using a 
stochastic | cage 9 model, 3:2954 
Prediction of the monthly and annual performance of solar heating 
systems, 3:2956 
Suboptimal controller for a domestic solar heating system utilizing 
a time varying price for electricity, 3:2962 
SOLAR HEATING SYSTEMS/OPTIMIZATION 
Stimulations for design and construction of solar houses, 3:2980 
SOLAR HEATING SYSTEMS/PERFORMANCE 
Analysis of two methods used to generate climatological data for 
design of solar energy buildings, 3:2942 
Moderate-level-of-rigor methods for solar heating system 
performance prediction, 3:2955 
Optimization of solar heating in residential buildings using a 
stochastic performance model, 3:2954 
Prediction of the monthly and annual performance of solar heating 
systems, 3:2956 
= techniques for sizing residential solar heating systems, 
:2957 


Solar system cost/performance analysis, 3:2958 
SOLAR HEATING SYSTEMS/PERFORMANCE TESTING 
Performance evaluation of a solar house in Quebec (Vertical air 
heating collector), 3:2976 
Real time simulator of a solar heating and cooling system, 3:2963 
Solar heating and cooling system performance experiments in the 
Los Alamos National Socustey and Resources Study Center, 
3:2959 
SOLAR HEATING SYSTEMS/RETROFITTING 
Adjustment of solar-technical systems to existing heating systems, 
3:2983 


SOLAR HEATING SYSTEMS/SAFETY ENGINEERING 
Safety problems of solar energy systems, 3:2986 
SOLAR HEATING SYSTEMS/SIMULATION 
Hybrid simulation of solar HVAC system for house retrofit 
design, 3:2991 
SOLAR HEATING SYSTEMS/SIMULATORS 
Real time simulator of a solar heating and cooling system, 3:2963 
SOLAR HEATING SYSTEMS/SIZE 
Simplified techniques for sizing residential solar heating systems, 
3:2957 
SOLAR HEATING SYSTEMS/STANDARDS 
Interim performance criteria for solar heating and cooling systems 
in commercial buildings, 3:2935 (NBSIR-76-1187) 
SOLAR HEATING SYSTEMS/THERMAL ENERGY STORAGE 
EQUIPMENT 
Effects of phase-change energy storage on the performance of air- 
based and liquid-based solar heating systems, 3:3038 
Experimental investigation of the thermal performance of a two- 
compartment water storage tank, 3:3044 
Heat storage tanks for solar heating systems, 3:3055 
SOLAR PARTICLES 
See also SOLAR PROTONS 
SOLAR PARTICLES/TABLES 
Solar-geophysical data number 393. Part II. Comprehensive 
reports. Data for November 1976-October 1976 and miscellanea, 
3:5427 (PB-270310) 
SOLAR PONDS/MATHEMATICAL MODELS 
Numerical simulation of a solar heated and cooled house using 
roof ponds and movable insulation, 3:2971 
SOLAR PONDS/SENSIBLE HEAT STORAGE 
Stability criteria for solar (thermal-saline) ponds, 3:3043 
SOLAR PONDS/STABILITY 
Stability criteria for solar (thermal-saline) ponds, 3:3043 
SOLAR POWER PLANTS 
See also ORBITAL SOLAR POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
SOLAR POWER PLANTS/ECONOMICS 
Study of the impact on margin requirements for utility systems of 
large-scale utilization of solar power plants, 3:2892 (EPRI-ER- 
283-SR(Vol.2)) 
SOLAR POWER PLANTS/ENVIRONMENTAL IMPACTS 
Environmental assessment of solar energy power plants, 3:2842 
(EPRI-ER-283-SR(Vol.2)) 
Environmental assessment of solar energy power plants, 3:2843 
(EPRI-ER-283-SR(Vol.2)) 
SOLAR POWER PLANTS/LOAD MANAGEMENT 
Study of the impact on margin requirements for utility systems of 
large-scale utilization of solar power plants, 3:2892 (EPRI-ER- 
283-SR(Vol.2)) 
SOLAR POWER PLANTS/MEETINGS 
Proceedings of semiannual EPRI solar program review meeting 
and workshop, 3:2928 (EPRI-ER-371-SR) 
SOLAR PROTONS/ENERGY 
—— of backstreaming protons in the foreshock, 3:5446 (N-76- 
4104) 
SOLAR RADIATION/COMPUTER CODES 
Solrad-11 on-line system (solols), applications software...interim 
system. Memorandum report, 3:5414 (AD-A-039604) 
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SOLAR RADIOWAVE RADIATION/TABLES 
Solar-geophysical data number 391. Part I. Prompt reports. Data 
for February 1977-January 1977, 3:5422 (PB-267241) 
Solar-geophysical data number 391. Part II. Comprehensive 
reports. Data for September 1976-August 1976 and miscellanea, 
3:5423 (PB-267242) 
Solar-geophysical data number 392. Part I. Prompt reports. Data 
or March 1977-February 1977, 3:5424 (PB-268660) 
Solar-geophysical data number 392. Part II. Comprehensive 
reports. Data for October 1976-September 1976 and miscellanea, 
3:5425 (PB-268661) 
Solar-geophysical data number 393. Part I. Prompt reports. Data 
for April 1977-March 1977, 3:5426 (PB-270309) 
Solar-geophysical data number 393. Part II. Comprehensive 
reports. Data for November 1976-October 1976 and miscellanea, 
3:5427 (PB-270310) 
SOLAR REFLECTORS 
See also PARABOLIC REFLECTORS 
SOLAR REFLECTORS/MATERIALS TESTING 
Solar materials and components test program, 3:3008 (EPRI-ER- 
283-SR(Vol.1)) 
SOLAR REFLECTORS/SOLAR TRACKING 
Passive solar tracking system for steerable Fresnel elements, 
3:3035 
SOLAR SPACE HEATING 
Individual load center: solar heating and cooling residential 
project, 3:2926 (EPRI-ER-283-SR(Vol.1)) 
Space heating using solar energy. Report on a meeting, 3:2988 
SOLAR SPACE HEATING/DATA 
Solar heating and cooling technical data and systems analysis. 
— status report, Sep. 1975 - Aug. 1976, 3:2933 (N-76- 


33623) 
SOLAR SPACE HEATING/DEMONSTRATION PROGRAMS 
Individual load center: solar heating and cooling residential 
project, 3:2930 (EPRI-ER-371-SR) 
SOLAR SPACE HEATING/ECONOMICS 
Solar energy: policy and prospects, 3:2841 (PB-267986) 
Solar heating and cooling of buildings requirements definition and 
impact analysis, 3:2925 (EPRI-ER-283-SR(Vol.1)) 
Solar heating and cooling of buildings: requirements definition and 
impact analysis, 3:2929 (EPRI-ER-371-SR) 
Utility pricing and solar energy design. Final report, 3:4064 (PB- 
263798 


) 
SOLAR SPACE HEATING/FEASIBILITY STUDIES 
Solar heating and cooling of buildings requirements definition and 
impact analysis, 3:2925 (EPRI-ER-283-SR(Vol.1)) 
Solar heating and cooling of buildings: requirements definition and 
impact analysis, 3:2929 (EPRI-ER-371-SR) 
SOLAR SPACE HEATING/LATENT HEAT STORAGE 
Thermal storage for solar heating and cooling, 3:3058 
SOLAR SPACE HEATING/MEETINGS 
Proceedings of first semiannual EPRI solar program review 
meeting and workshop. Volume I. Solar heating and cooling of 
buildings, 3:2924 (EPRI-ER-283-SR(Vol.1)) 
Proceedings of semiannual EPRI solar program review meeting 
and workshop, 3:2928 (EPRI-ER-371-SR) 
SOLAR SPACE HEATING/RESEARCH PROGRAMS 
Remarks on the national plan for solar heating and cooling, 3:2992 
Status and prospects for widespread utilization of solar energy as a 
national energy resource, 3:2824 
SOLAR SPACE HEATING/TECHNOLOGY ASSESSMENT 
Remarks on the national plan for solar heating and cooling, 3:2992 
SOLAR THERMAL POWER PLANTS/COST BENEFIT 
ANALYSIS 
Environmental assessment of solar energy power plants (USA), 
3:2895 (EPRI-ER-371-SR) 
SOLAR THERMAL POWER PLANTS/DESIGN 
Preliminary system analysis of a solar power central station, 
3:2894 (EPRI-ER-283-SR(Vol.2)) 
SOLAR THERMAL POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Environmental assessment of solar energy power plants (USA), 
3:2895 (EPRI-ER-371-SR) 
Environmental assessment methodology and solar plant 
applications, 3:2896 (EPRI-ER-371-SR) 
Requirements definition and impact analysis of solar thermal 
power plants, 3:2897 (EPRI-ER-371-SR) 
SOLAR THERMAL POWER PLANTS/FUNCTIONAL 
MODELS 
Terrestrial solar thermal electric power system: characteristics of 
a model system, 3:2914 
SOLAR THERMAL POWER PLANTS/MATHEMATICAL 
MODELS 
Mathematical modeling of solar power systems, 3:2903 
SOLAR THERMAL POWER PLANTS/PLANNING 
Requirements definition and impact analysis of solar thermal 
power plants, 3:2893 (EPRI-ER-283-SR(Vol.2)) 
SOLAR THERMAL POWER PLANTS/REVIEWS 
Solar-thermic systems, 3:2899 
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SOLAR THERMAL POWER PLANTS/SITE SELECTION 
Environmenta! assessment of solar energy power plants (USA), 
3:2895 (EPRI-ER-371-SR) 
SOLAR THERMAL POWER PLANTS/SOCIO-ECONOMIC 
FACTORS 
Environmental assessment methodology and solar plant 
applications, 3:2896 (EPRI-ER-371-SR) 
Requirements definition and impact analysis of solar thermal 
power plants, 3:2897 (EPRI-ER-371-SR) 
SOLAR THERMAL POWER PLANTS/STIRLING CYCLE 
Solar Stirling power generation: systems analysis and preliminary 
tests, 3:2900 
wt THERMAL POWER PLANTS/THERMODYNAMIC 
ES 
~— gas adsorption cycle for solar thermal power generation, 
:2901 


SOLAR THERMAL POWER PLANTS/WORKING FLUIDS 
Air as a heat transfer medium, 3:3032 
Use of oils for the energy transfer in the primary circuit of solar 
heating systems and solar power plants, 3:2902 
SOLAR TRACKING/SERVOMECHANISMS 
— solar tracking system for steerable Fresnel elements, 
:3035 
SOLAR WATER HEATERS 
80% of the heat demand met by solar energy, 3:2940 
Realized solar systems in the Federal Republic of Germany, 
3:2979 


Solar energy for health care institutions, 3:2932 (HRP-0013434) 

Solar energy in theory and practice. Vol. 1. Basic principles 
(Book), 3:2989 

Solar energy in theory and practice. Vol. 2. Application (Book), 


Solar energy for domestic use (Description of Dornier solar 

products), 3:2978 
SOLAR WATER HEATERS/DATA 

Solar heating and cooling technical data and systems analysis. 
Interim status report, Sep. 1975 - Aug. 1976, 3:2933 (N-76- 
33623) 

SOLAR WATER HEATERS/DEMONSTRATION PROGRAMS 

Individual load center: solar heating and cooling residential 
project, 3:2930 (EPRI-ER-371-SR) 

SOLAR WATER HEATERS/DESIGN 

Design considerations for residential solar heating and cooling 
systems utilizing evacuated tube solar collectors, 3:2966 

Plastic solar panel, heat storage, baseboard heating system for 
both swimming pool and home, 3:2936 (UCRL-79294) 

SOLAR WATER HEATERS/ECONOMICS 

Plastic solar panel, heat storage, baseboard heating system for 
both swimming pool and home, 3:2936 (UCRL -79294) 

Solar heating system for DM 10,000. By saving annually 3,800 | 
fuel oil in 8.6 years amortized. Industrial water heating, 
swimming pool and floor heating in Munich-Perlach, 3:2938 

SOLAR WATER HEATERS/FEASIBILITY STUDIES 

Feasibility study of a combined wind-solar system for space and 

domestic hot water heating, 3:2943 
SOLAR WATER HEATERS/FLAT PLATE COLLECTORS 

Computer optimization of solar collector area based on life-cycle 
costing, 3:3028 

Flat plate collectors. Operational experience and saving of costs, 
3:2941 

Solar house ‘Wettstetten’. Three years of operational and test 
experience with different collectors and components, 3:2997 

SOLAR WATER HEATERS/FLOW REGULATORS 

Preliminary comparison of proportional and full on-off control 

systems for solar energy applications, 3:2961 
SOLAR WATER HEATERS/HYBRID SYSTEMS 

Feasibility study of a combined wind-solar system for space and 

domestic hot water heating, 3:2943 
SOLAR WATER HEATERS/INSTALLATION 

Solar water heating and data monitoring systems at South County 

Hospital, Wakefield, Rhode Island, 3:2996 (EPRI-ER-217) 
SOLAR WATER HEATERS/MATHEMATICAL MODELS 

Analytical and experimental study of thermosyphon solar water 

heaters, 3:2999 
SOLAR WATER HEATERS/PERFORMANCE 

Analysis of two methods used to generate climatological data for 
design of solar energy buildings, 3:2942 

Prediction of the monthly and annual performance of solar heating 
systems, 3:2956 

Simplified techniques for sizing residential solar heating systems, 
3:2957 

Solar water heating and data monitoring systems at South County 
Hospital, Wakefield, Rhode Island, 3:2996 (EPRI-ER-217) 

SOLAR WATER HEATERS/RETROFITTING 

Adjustment of solar-technical systems to existing heating systems, 

3:2983 
SOLAR WATER HEATERS/SENSIBLE HEAT STORAGE 
Stratification in solar water heater storage tanks, 3:3000 
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SOLAR WATER HEATERS/SIZE 
Simplified techniques for sizing residential solar heating systems, 
3:2957 
SOLAR WATER HEATERS/TECHNOLOGY UTILIZATION 
Direct utilization of solar energy, 3:3016 
SOLAR WATER HEATERS/THERMAL ENERGY STORAGE 
EQUIPMENT 
Heat storage tanks for solar heating systems, 3:3055 
SOLAR WATER HEATERS/THERMOSYPHON EFFECT 
Analytical and experimental study of thermosyphon solar water 
heaters, 3:2999 
Experimental investigation and computer modeling of a solar 
natural circulation system, 3:2998 
SOLAR WATER PUMPS/DEMONSTRATION PROGRAMS 
Solar irrigation experiment, 3:3002 (SAND-77-0701(Vol.3)(No.1)) 
SOLAR WATER PUMPS/MEETINGS 
Proceedings of the solar irrigation workshop, 3:3001 (SAND-77- 
0992 


) 
SOLAR WIND/TABLES 
Solar-geophysical data number 391. Part I. Prompt reports. Data 
for February 1977-January 1977, 3:5422 (PB-267241) 
Solar-geophysical data number 392. Part I. Prompt reports. Data 
or March 1977-February 1977, 3:5424 (PB-268660) 
Solar-geophysical data number 393. Part I. Prompt reports. Data 
for April 1977-March 1977, 3:5426 (PB-270309) 
SOLAR X-RAY BURSTS/TABLES 
Solar-geophysical data number 391. Part I. Prompt reports. Data 
for February 1977-January 1977, 3:5422 (PB-267241) 
Solar-geophysical data number 391. Part II. Comprehensive 
reports. Data for September 1976-August 1976 and miscellanea, 
3:5423 (PB-267242) 
Solar-geophysical data number 392. Part I. Prompt reports. Data 
or March 1977-February 1977, 3:5424 (PB-268660) 
Solar-geophysical data number 393. Part I. Prompt reports. Data 
for April 1977-March 1977, 3:5426 (PB-270309) 
SOLAR-ASSISTED HEAT PUMPS 
Heat pumps as auxiliary elements for solar heating systems, 3:2985 
SOLAR-ASSISTED HEAT PUMPS/ECONOMICS 
Solar assisted heat pumps: a possible wave of the future, 3:2934 
(N-77-14584) 
SOLAR-ASSISTED HEAT PUMPS/MATHEMATICAL 
MODELS 
Theoretical modeling of an ammonia/water absorption cycle with 
solar energy storage, 3:2952 
SOLAR-ASSISTED HEAT PUMPS/PERFORMANCE 
Investigation of methods to improve heat pump performance and 
reliability in a northern climate, 3:2927 (EPRI-ER-283- 
SR(Vol.1)) 
Solar building energy use analysis (Solar-assisted water-to-air heat 
pumps), 3:2945 
SOLAR-ASSISTED HEAT PUMPS/RESEARCH PROGRAMS 
Evaluation of an energy conserving research house involving 
multi-modal operation of solar and heat pump systems, 3:2946 
SOLAR-ASSISTED POWER SYSTEMS/ECONOMICS 
Application of solar energy to boiler feedwater heating in steam- 
electric power plants, 3:2916 
SOLENOIDS/DESIGN 
Superconducting magnetic calibration source for magnetic 
anomaly detection (MAD) operations. Final report, 3:4683 
(AD-A-041738) 
SOLID SCINTILLATION DETECTORS/FABRICATION 
Thorium tetrabromide scintillators and radiation detection and 
measurement therewith (Patent), 3:5021 
SOLID SCINTILLATION DETECTORS/RADIOACTIVATION 
Proton-induced radioactivity in Nai (T1) scintillation detectors. 
Interim report, 3:5019 (N-77-23906) 
SOLID SOLUTIONS/PHYSICAL RADIATION EFFECTS 
Solute segregation during irradiation, 3:4505 (CONF-770641-8) 
SOLID SOLUTIONS/SEGREGATION 
Solute segregation during irradiation, 3:4505 (CONF-770641-8) 
SOLID SOLUTIONS/THERMODYNAMIC PROPERTIES 
Solubility and thermodynamic properties of vanadium-oxygen 
solid solutions, 3:4389 
SOLID STATE LASERS/WAVELENGTHS 
Solid-state laser wavelength identification using a reference 
absorber. Research and development technical report, 3:4718 
(AD-A-041689) 
SOLID STATE PHYSICS/BAND THEORY 
Basic studies of atomic dynamics. Progress report, October 1, 
1976-September 30, 1977, 3:5607 (COO-1674-138) 
SOLID STATE PHYSICS/RESEARCH PROC 2AMS 
Physics department annual progress report, 1 January-31 
December 1976 (Risoe Research Establishment), 3:5737 (RISO- 
352) 
SOLID WASTES 
See also AGRICULTURAL WASTES 
MINERAL WASTES 
REFUSE DERIVED FUELS 





SOLID WASTES/CHEMICAL ANALYSIS 


SCRAP METALS 
WOOD WASTES 
SOLID WASTES/CHEMICAL ANALYSIS 
Analysis of metals found in incinerator residue, 3:4259 
SOLID WASTES/CHEMICAL COMPOSITION 
Estimated inventory of chemicals added to underground waste 
tanks, 1944-1975 (Analysis of sludges and salt cakes), 3:2645 
(ARH-CD-610B) 
SOLID WASTES/COMBUSTION 
Analysis of metals found in incinerator residue, 3:4259 
Complete conversions among the regulatory incineration 
particulate emission definitions, 3:4254 
Emission standards and emissions from small-scale solid-waste 
incinerators, 3:4785 
— of nitrogen compounds, 3:4260 
-term chemical leaching from incinerator residue, 3:4258 
Met od of application of refractory materials i - a firing system 
of a communal refuse incineration plant, 3:477 
Nashville incinerator performance tests, s4786 
Practical application of incinerator burning rate equations, 3:4261 
Relative value of energy derived from municipal refuse, 3:2796 
Use of electrostatic —— on municipal incinerators in 
recent years, 3:47 
Wood residue fired gas turbine cycle, 3:3170 
SOLID WASTES/COMPACTING 
Laboratory investigation of compaction of solid waste by roller 
crushing, 3:4774 
SOLID WASTES/ENVIRONMENTAL EFFECTS 
Environmental pollution by trace elements in coal preparation 
wastes (7 refs), 3:2165 (LA-UR-77-1850) 
SOLID WASTES/GASIFICATION 
Relative value of energy derived from municipal refuse, 3:2796 
SOLID WASTES/LEACHING 
Environmental pollution by trace elements in coal preparation 
wastes (7 refs), 3:2165 (LA-UR-77-1850) 
SOLID WASTES/MATERIALS HANDLING 
Storage and retrieval of prepared refuse, 3:4257 
SOLID WASTES/PACKAGING 
Solid waste reclamation and recycling. Part 1. Packaging and 
containers (a bibliography with —— Report fo or 1964-July 
1977, 3:4237 (NTIS/PS- 77/066 
SOLID WASTES/PHYSICAL PROPERTIES 
Estimated inventory of chemicals added to underground waste 
tanks, 1944-1975 (Analysis of sludges and salt cakes), 3:2645 
(ARH-CD-610B) 
SOLID WASTES/PNEUMATIC TRANSPORT 
Vacuum systems for the collection of solid wastes, 3:4773 
SOLID WASTES/PYROLYSIS 
— 4 conversion of solid waste to energy in North America, 
425 


Torrax: a system for recovery of energy from solid waste, 3:2784 
SOLID WASTES/RECYCLING 

Managing and disposing of residues from environmental control 
facilities in the steel industry. Final report Apr 1976-Jul 1976, 
3:5116 (PB-260477) 

Marketing and equipment design: municipal solid-waste ferrous- 
metal recovery, 3:4255 

Solid waste reclamation and recycling. Part 1. Packaging and 
containers (a bibliography with abstracts). Report fo or 1964-July 
1977, 3:4237 (NTIS/PS-77/0666) 

Solid waste reclamation and recycling. Part 2. Plastics (a 
bibliography with abstracts). Report for 1964-July 1977, 3:4238 
(NTIS/PS-77/0667) 

Solid waste reclamation and recycling. Part 4. Glass (a 
bibliography with abstracts). Report for 1964-July 1977, 3:4240 
(NTIS/PS-77/0669) 

Solid waste reclamation and recycling. Part 5. Paper (a 
bibliography with abstracts). Report for 1964-July 1977, 3:4241 
(NTIS/PS-77/0670) 

Solid-waste treatment and resource recovery in the European 
Economic Community (EEC): a status report, 3:4256 

SOLID WASTES/WASTE DISPOSAL 

Metropolitan Spokane Region water resources study. Appendix 
D. Wastewater generation and treatment, 3:5191 (AD-A- 
036591) 

Reclamation of energy from solid waste: theory and practice. A 
selected, annotated bibliography for Pennsylvania local 
government officials, 3:4244 (PB-267800) 

Technical and economic overview on the use of solid waste in 

wer plant boilers, 3:4762 
SOLID WASTES/WASTE PROCESSING 
Relative value of energy derived from municipal refuse, 3:2796 
Solid-waste treatment and resource recovery in the European 
Economic Community (EEC): a status report, 3:4256 
Storage and retrieval of prepared refuse, 3:4257 
SOLID WASTES/WASTE STORAGE 

por and retrieval of prepared refuse, 3:4257 
SOLIDS/COLLISIONS 
Model of the behavior of solid objects during collision, 3:5758 


ERA Vol. 3, No. 2 


SOLIDS/ELECTRONIC STRUCTURE 

Self-consistent field model for condensed matter, 3:4332 (LA-UR- 
77-1595) 

SOLIDS/ION SCATTERING ANALYSIS 

Measurement of light-atom distributions in solids, 3:4523 (SAND- 
77-0701(Vol.3)(No.1)) 

SOLID-STATE PLASMA/OPTICAL PROPERTIES 

Ultrafast relaxation of optically excited nonequilibrium electron- 
hole distributions in germanium, 3:5612 

SOLITONS/WAVE PROPAGATION 

Effect of negative ions on ion-acoustic solitons and shock waves in 
an alkali-plasma, 3:5663 (CONF-750266-) 

Observation of electrostatic envelope solitons in a plasma, 3:5667 
(N-77-14878) 

SOLVENT-REFINED COAL/ELECTROPHORESIS 

Electrophoretic mass transport analyzer: operational 
characteristics with aqueous solutions and applicability to 
organic liquid-solid systems, 3:2116 (CONF-7708 14-4) 

SOLVENT-REFINED COAL/HYDROGENATION 

Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Monthly report, April 1977, 
3:2501 (FE-2315-13) 

Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Monthly report, May 1977, 3:2502 
(FE-2315-14) 

Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Monthly report, July 1977, 3:2503 
(FE-2315-16) 

SOLVENT-REFINED COAL/PRODUCTION 

Evolutionary nature of the national program in coal research, 
3:2080 (CONF-7510149-) 

Solvent refined coal (SRC) process. Monthly report, July 1977, 
3:2106 (FE-496-138) 

SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SOLVENTS 
See also ORGANIC SOLVENTS 
SOLVENTS/MANUFACTURING 
Production of solvent hexane by fractionation of platformer 
raffinate, 3:2386 
SONIC LOGGING/EQUIPMENT 
Acoustic well logging with threshold adjustment (Patent), 3:5061 
SOOT/CHEMICAL REACTION YIELD 

Effect of metal additives on the amount of soot emitted by 

premixed hydrocarbon flames, 3:2766 
SOOT/NUCLEATION 

Formation of large ions in sooting flames, 3:2448 

Radical and chemi-ion precursors: electric field effects in soot 
nucleation, 3:2767 

SOOT/OXIDATION 
Oxidation of soot in fuel rich flames, 3:4624 
SOUND 
See SOUND WAVES 
SOUND WAVES/WAVE PROPAGATION 

Experimental investigation of acoustic-kinetic interactions in non- 

equilibrium He-Cl, reactions, 3:2756 
SOUTH AFRICA/COAL INDUSTRY 
Coalcom--a prognosis for coal in an integrated fuel technology, 
3:2031 
SOUTH AFRICA/WATER RESOURCES 
South Africa's largest hydro scheme nears completion, 3:2809 
SOUTH AMERICA 
See also PERU 
SOUTH AMERICA/NUCLEAR ENERGY 

Tenth session of the Interamerican Nuclear Energy Commission. 

Final report, 3:5738 (ERDA-tr-309) 
SOUTH CAROLINA/CONTINENTAL SHELF 

Coordination: southeast continental shelf studies. A progress 
report (Effects of Gulf Stream intrusions on biology and water 
quality of SE Atlantic Bight), 3:5188 (SRO-901-2) 

SOUTH DAKOTA/ENERGY SOURCES 

Energy and environmental resources, 3:3971 (EPA-600/2-76-212) 
SOVIET UNION 

See USSR 

SOYBEANS/BIOCHEMISTRY 

Isolectins from soybean (Glycine max), 3:5242 
SOYBEANS/MUTATIONS 

Plant research (Gamma radiation, fission neutrons), 3:5303 (ORO- 


) 

SOYBEANS/PROTEINS 

Isolectins from soybean (Glycine max), 3:5242 
SPACE HEATERS/USES 

= —— rado-panels in households, trades and industries, 
SPACE HEATING 

See also ANNUAL CYCLE ENERGY SYSTEM 

SPACE HEATING/ENERGY CONSERVATION 

Present methods for improved energy use, 3:3997 





JAN. 31, 1978 


SPACE HEATING/ENERGY CONSUMPTION 
Significance of saving energy and technological realization within 
construction, 3:4156 
SPACE HEATING/ENERGY DEMAND 
Present methods for improved energy use, 3:3997 
SPACE HEATING/REVIEWS 
Heat and electricity generating methods (Book chapter; in 
German), 3:4127 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE PROPULSION REACTORS 
See also ROVER REACTORS 
SPACE PROPULSION REACTORS/ECONOMICS 
Large-payload earth-orbit transportation with electric propulsion, 
3:2856 (N-76-33270) 
SPACECRAFT POWER SUPPLIES/MHD POWER PLANTS 
Influence of materials on magnetofluiddynamics for power 
generation for space technology, 3:4070 (CONF-750266-) 
SPACECRAFT POWER SUPPLIES/RADIOISOTOPE HEAT 
SOURCES 
General-purpose heat source project, space nuclear safety 
program, and radioisotopic terrestrial safety program. Progress 
report, July 1977, 3:2721 (LA-6932-PR) 
SPACECRAFT POWER SUPPLIES/RANKINE CYCLE 
POWER SYSTEMS 
Organic Rankine kilowatt isotope power system. First annual 
summary report, August 1, 1975-August 1, 1976, 3:2723 (NRA- 
3071-035) 
SPACECRAFT POWER SUPPLIES/THERMIONIC 
CONVERTERS 
Solar energy thermionic electricity generating plants for 
spacecrafts, 3:2873 
SPACERS/DESIGN 
Mixing vane grid spacer (Patent), 3:3608 
SPAIN/COAL MINES 
Opencast mine Puentes de Garcia Rodriguez/Spain, 3:2222 
SPAIN/NUCLEAR POWER PLANTS 
Authorization procedure for the construction and operation of 
nuclear installations within certain non-member states of the 
European Communities, 3:3465 (EUR-5525e) 
SPARK GAPS/ENERGY TRANSFER 
Million volt repetitive spark gaps, 3:5709 (EPRI-ER-376-SR) 
SPARK GAPS/PERFORMANCE 
Million volt repetitive spark gaps, 3:5709 (EPRI-ER-376-SR) 
Repetitively pulsed spark gap switches for pulsed CTR 
applications, 3:5698 (EPRI-ER-376-SR) 
Switching for fusion reactors, 3:5711 (EPRI-ER-376-SR) 
SPARK IGNITION ENGINES/FUEL CONSUMPTION 
Energy use and other comparisons between diesel and gasoline 
trucks. Final report October 1975-June 1976, 3:4270 (PB- 
266656) 
SPARK IGNITION ENGINES/GAS COMBUSTION PROCESS 
Analog heat release computer for engine combustion evaluation, 
3:4272 
SPEAR 
(2.5-GeV electron--positron storage ring at SLAC, Stanford 
University.) 
SPEAR/BEAM DYNAMICS 
Synchrobetatron resonances, 3:5009 
SPEAR/BEAM PROFILES 
Vertical beam size due to orbit and alignment errors, 3:4974 
SPEAR/BEAM TRANSPORT 
System for calibration of SPEAR transport line toroids, 3:4998 
SPEAR/USES 
— of SPEAR as dedicated source of synchrotron radiation, 
:4968 
SPECTRALLY SELECTIVE SURFACES/FABRICATION 
Optically thin diffusion barriers enhance the life of metal/metal 
oxide selective surfaces, 3:3026 
Thin film CrO/sub x/ selective absorbers stable above 500°C, 
3:3024 
SPECTRALLY SELECTIVE SURFACES/OPTICAL 
PROPERTIES 
Thin film CrO/sub x/ selective absorbers stable above 500°C, 
3:3024 
SPECTRALLY SELECTIVE SURFACES/OPTIMIZATION 
Optimization of particulate type selective solar absorber, 3:3020 
SPECTRALLY SELECTIVE SURFACES/SERVICE LIFE 
Optically thin diffusion barriers enhance the life of metal/metal 
oxide selective surfaces, 3:3026 
SPECTRALLY SELECTIVE SURFACES/TABLES 
Collector coatings for solar heating and cooling systems, 3:3006 
(COO/2930-10) 
SPECTROPHOTOMETERS/AUTOMATION 
Quality engineering and control semiannual progress report 
November and December 1976 and January-April 1977, 3:4515 
(RFP-2644) 
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SPENT FUEL CASKS/BIBLIOGRAPHIES 
Hazardous materials transportation. Part 2. Radioactive materials 
and wastes (a bibliography with abstracts). Report for 1964- 
March 1977, 3:4693 (NTIS/PS-77/0406) 
SPENT FUEL ELEMENTS/ISOTOPE RATIO 
Pu-recycling in light water reactors: calculation of fuel burn-up 
data for the design of reprocessing plants as well as the 
influence on the demand of uranium, 3:3286 (KFK-2417) 
SPENT FUEL ELEMENTS/RADIOACTIVE WASTE 
DISPOSAL 
Disposal of radioactive wastes. Annual report 1975, 3:2652 (GSF- 


T-60) 
SPENT FUEL ELEMENTS/REPROCESSING 
Technical Division quarterly progress report, April 1-June 30, 
1977, 3:2581 (ICP-1123) 
SPENT FUEL STORAGE/LEGAL ASPECTS 
Furnishing proof of waste management concerning nuclear power 
plants (German Federal Republic), 3:3476 
SPENT FUELS/REPROCESSING 
Atlantic Richfield Hanford Company process technology and 
process development. Quarterly report, April 1977-June 1977, 
3:2598 (ARH-LD-152C) 
SPENT FUELS/TRANSPORT 
Hazardous materials transportation. Part 2. Radioactive materials 
and wastes (a bibliography with abstracts). Report for 1964- 
March 1977, 3:4693 (NTIS/PS-77/0406) 
SPENT SHALES/CHEMICAL PROPERTIES 
Disposal of retorted oil shale from the Paraho oil shale project. 
Final report, April 1974-December 1976, 3:2515 (PB-263793) 
SPENT SHALES/COMBUSTION 
Process for retorting oil shale (Patent; combustion of spent shales), 
3:2507 


SPENT SHALES/PHYSICAL PROPERTIES 
Disposal of retorted oil shale from the Paraho oil shale project. 
Final report, April 1974-December 1976, 3:2515 (PB-263793) 
SPENT SHALES/USES 
Study of the use of spent oil shale as aggregate for flexible 
pavements, 3:2514 
SPERMATOGONIA/BIOLOGICAL RADIATION EFFECTS 
Animal effects (Gamma and x radiation, fission neutrons), 3:5311 
(ORO-754) 
SPINELS/FABRICATION 
Development, characterization, and evaluation of materials for 
open cycle MHD. Quarterly report, October-December 1976, 
3:4073 (BNWL-2004-5) 
SPINELS/MATERIALS TESTING 
Development, characterization, and evaluation of materials for 
open cycle MHD. Quarterly report, October-December 1976, 
3:4073 (BNWL-2004-5) 
SPLEEN/GRAFT-HOST REACTION 
Basic study on the role of thymus in hemopoietic differentiation, 
3:5310 (CONF-770952-1) 
SPOIL BANKS/LEACHING 
Influence of spoil material on ground water quality, 3:2169 
SPOIL BANKS/REVEGETATION 
Reclamation of anthracite coal refuse using treated municipal 
wastewater and sludge, 3:2167 (PB-267666) 
SPR-3 REACTOR/REACTOR SAFETY 
Fast pulse reactor safety analysis, 3:3880 
SPRAY COOLING/HEAT TRANSFER 
Heat and mass transfer of multi-spray unit cooling system in open 
atmosphere, 3:3339 
SPRAY COOLING/MASS TRANSFER 
Heat and mass transfer of multi-spray unit cooling system in open 
atmosphere, 3:3339 
SPRAY PONDS 
See COOLING PONDS 
SPRAY SYSTEMS (CONTAINMENT) 
See CONTAINMENT SPRAY SYSTEMS 
SPRAYS/EVAPORATION 
Evaporation of sprays in combustion reactors, 3:2444 
Interdroplet interaction in a fuel spray, 3:2449 
SQUALANE/OXIDATION 
Effect of aromatic hydrocarbons on the oxidation stability of 
squalane. I. Oxidation of squalane as a model compound of 
paraffin portion in mineral oil, 3:2379 
SQUID DEVICES/USES 
Development of a superconducting ELF receiving antenna 
(Submarine communications), 3:4758 
SQUIRRELS/BEHAVIOR 
Daily and seasonal activity patterns in the eastern gray squirrel, 
3:5226 (TID-27759) 
SRC PROCESS/PILOT PLANTS 
Solvent refined coal (SRC) process. Monthly report, July 1977, 
3:2106 (FE-496-138) 
SRC-II PROCESS 
Chemicals from coal. Quarterly technical progress report, 
January-March 1977, 3:2096 (FE-1534-46) 





STACK DISPOSAL/AIR POLLUTION CONTROL 


STACK DISPOSAL/AIR POLLUTION CONTROL 
Air conservation. Volume 10, Number 2(52), 1976, 3:5143 (PB- 
267786-T/SL) 

STACKS/BURNERS 

Turbine-driven air-powered flare (Patent), 3:2797 
STACKS/CONSTRUCTION 

Steel chimmneys, 3:3178 
STACKS/DESIGN 

Steel chimmneys, 3:3178 
STAINLESS STEEL-16-8-2/FATIGUE 

Argonne National Laboratory, 3:4353 (ORNL-5287) 
STAINLESS STEEL-16-8-2/FRACTURE PROPERTIES 

Argonne National Laboratory, 3:4353 (ORNL-5287) 
STAINLESS STEEL-16-8-2/MECHANICAL PROPERTIES 

Oak Ridge National Laboratory (Summary of research activities 
on mechanical properties of LMFBR materials), 3:4354 (ORNL- 
5287) 

STAINLESS STEEL-302/CORROSION 
Corrosion characteristics of phase change material systems, 3:3062 
STAINLESS STEEL-304/CORROSION 

Corrosion characteristics of phase change material systems, 3:3062 

Influence of container material on character of corrosion products 
produced on austenitic stainless steels by hot concentrated 
sodium hydroxide, 3:4415 

Sodium technology and cover gas seal development programs. 
Quarterly technical progress report, January-March 1977 
(LMFBR), 3:3391 (AI-ERDA-13195) 

STAINLESS STEEL-304/CORROSION RESISTANCE 

Oxidation and corrosion behavior of modified-composition, low- 

chromium 304 stainless steel alloys (870 C), 3:4413 (N-77-23241) 
STAINLESS STEEL-304/CRACKS 

Naval Research Laboratory (Summary of research at NRL on 
fatigue crack propagation in 304 and 308 stainless steel plate and 
weld material), 3:4422 (ORNL-5287) 

Observations of crack initiation in low-cycle fatigue specimens of 
Type 304 stainless steel, 3:4363 

STAINLESS STEEL-304/CREEP 

Assessment of tensile and creep data for types 304 and 316 

stainless steel, 3:4361 
STAINLESS STEEL -304/FATIGUE 

Argonne National Laboratory, 3:4353 (ORNL-5287) 

Observations of crack initiation in low-cycle fatigue specimens of 
Type 304 stainless steel, 3:4363 

University of Cincinnati (Summary of research activities on 
mechanical properties of LMFBR type reactor materials), 
3:4357 (ORNL-5287) 

STAINLESS STEEL-304/FRACTURE PROPERTIES 

Argonne National Laboratory, 3:4353 (ORNL-5287) 

STAINLESS STEEL-304/MECHANICAL PROPERTIES 

Oak Ridge National Laboratory (Summary of research activities 
on mechanical properties of LMFBR materials), 3:4354 (ORNL- 
5287) 

University of Cincinnati (Summary of research activities on 
mechanical properties of LMFBR type reactor materials), 
3:4357 (ORNL-5287) 

Westinghouse Advanced Reactors Division (Summary of research 
activities on LMFBR type reactor structural materials), 3:4356 
(ORNL-5287) 

STAINLESS STEEL -304/OXIDATION 

Oxidation and corrosion behavior of modified-composition, low- 

chromium 304 stainless steel alloys (870 C), 3:4413 (N-77-23241) 
STAINLESS STEEL-304/PERMEABILITY 

Studies in fusion reactor technology. Final report, September 1, 
1974-August 31, 1977, 3:5730 (COO-3028-29) 

STAINLESS STEEL-304/PHYSICAL RADIATION EFFECTS 

Naval Research Laboratory (Summary of research at NRL on 
fatigue crack propagation in 304 and 308 stainless steel plate and 
weld material), 3:4422 (ORNL-5287) 

STAINLESS STEEL-304/STRESS RELAXATION 

Analysis of elevated temperature cyclic deformation of austenitic 

stainless steels, 3:4360 (SAND-76-5888C) 
STAINLESS STEEL-304/TENSILE PROPERTIES 

Assessment of tensile and creep data for types 304 and 316 

stainless steel, 3:4361 
STAINLESS STEEL-304L/PERMEABILITY 

Studies in fusion reactor technology. Final report, September 1, 

1974-August 31, 1977, 3:5730 (COO-3028-29) 
STAINLESS STEEL-308/CRACKS 

Naval Research Laboratory (Summary of research at NRL on 
fatigue crack propagation in 304 and 308 stainless steel plate and 
weld material), 3:4422 (ORNL-5287) 

STAINLESS STEEL-308/MECHANICAL PROPERTIES 

Westinghouse Advanced Reactors Division (Summary of research 
activities on LMFBR type reactor structurai materials), 3:4356 
(ORNL-5287) 

STAINLESS STEEL-308/PHYSICAL RADIATION EFFECTS 

Naval Research Laboratory (Summary of research at NRL on 
fatigue crack propagation in 304 and 308 stainless steel plate and 
weld material), 3:4422 (ORNL-5287) 
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STAINLESS STEEL-316/CORROSION 

Infiuence of container material on character of corrosion products 
produced on austenitic stainless steels by hot concentrated 
sodium hydroxide, 3:4415 

STAINLESS STEEL-316/CREEP 

Assessment of tensile and creep data for types 304 and 316 
stainless steel, 3:4361 

Dependence of irradiation creep on temperature and atom 
displacements in 20% cold worked type 316 stainless steel, 
3:4427 

Irradiation creep of stainless steel in bending, 3:4428 

Irradiation enhanced creep in LMFBR fuel element cladding, 
3:3442 

STAINLESS STEEL-316/HEAT TREATMENTS 

Effect of heat treatment on the mechanical state of 20% cold- 

worked Type 316 austenitic stainless steel, 3:4362 
STAINLESS STEEL-316/MECHANICAL PROPERTIES 

Hanford Engineering Development Laboratory (Summary of 
research activities on LMFBR structural materials), 3:4355 
(ORNL-5287) 

Oak Ridge National Laboratory (Summary of research activities 
on mechanical properties of LMFBR materials), 3:4354 (ORNL- 
5287) 

Westinghouse Advanced Reactors Division (Summary of research 
activities on LMFBR type reactor structural materials), 3:4356 
(ORNL-5287) 

STAINLESS STEEL-316/NEUTRON SPUTTERING 

Fusion neutron induced radioactive emissions from surfaces, 

4444 


STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
Dependence of irradiation creep on temperature and atom 
displacements in 20% cold worked type 316 stainless steel, 
3:4427 
Irradiation creep of stainless steel in bending, 3:4428 
Irradiation enhanced creep in LMFBR fuel element cladding, 
3:3442 
STAINLESS STEEL-316/S1RESS RELAXATION 
Analysis of elevated temperature cyclic deformation of austenitic 
stainless steels, 3:4360 (SAND-76-5888C) 
STAINLESS STEEL-316/TENSILE PROPERTIES 
Argonne National Laboratory, 3:4353 (ORNL-5287) 
Assessment of tensile and creep data for types 304 and 316 
stainless steel, 3:4361 
STAINLESS STEELS 
See also STAINLESS STEEL-302 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-316 
STAINLESS STEELS/CORROSION 
Corrosion characteristics of phase change material systems, 3:3062 
STAINLESS STEELS/CORROSION RESISTANCE 
Application of stainless steel to solar collectors (Type 444), 3:3023 
STAINLESS STEELS/EXTRUSION 
Properties of steels ausformed by impact extrusion, 3:4365 
STAINLESS STEELS/ION COLLISIONS 
Reflection of hydrogen from stainless steel and Nb (1.0 to 15 keV 
D* and H* ), 3:5453 
STAINLESS STEELS/MECHANICAL PROPERTIES 
Properties of steels ausformed by impact extrusion, 3:4365 
STAINLESS STEELS/RADIOACTIVE WASTE DISPOSAL 
Problems in the disposal of irradiated fuel cladding, 3:2644 
(AERE-R-8374) 
STAINLESS STEELS/RADIOACTIVE WASTE PROCESSING 
Problems in the disposal of irradiated fuel cladding, 3:2644 
(AERE-R-8374) 
STANDARDIZED TERMINOLOGY 
ERDA energy information data base subject thesaurus, 3:5764 
(TID-7000-R2) 
STANDARDS/ECONOMIC IMPACT 
Energy and economic impact assessment of HUD’s Minimum 
Property Standards, 3:4141 (PB-266236) 
STANDARDS/TABLES 
Status report, 3:3469 (RDT-STATUS-(7-77)) 
STANDING CROP 
See BIOMASS 
STANFORD 20-GEV LINAC/BEAM PRODUCTION 
Single bunch beam loading on the SLAC three-kilometer 
accelerator, 3:4864 
ro LINEAR ACCELERATOR CENTER/ELECTRON 


Operating experience with the polarized electron gun at SLAC, 
3:4909 


STANFORD LINEAR ACCELERATOR CENTER/ 
ELECTRONIC EQUIPMENT 
Operational experience with SLAC’s beam containment 
electronics, 3:4831 
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STANFORD LINEAR ACCELERATOR CENTER/ 
MICROWAVE EQUIPMENT 
Microwave developments at SLAC, 3:4940 
STANFORD LINEAR ACCELERATOR CENTER/ON-LINE 
CONTROL SYSTEMS 
Applications of microprocessors in upgrading of accelerator 
controls, 3:4911 
Microprocessor controller for phasing the accelerator, 3:4936 
Two microcomputer-controller applications at SLAC, 3:4922 
STAR EVOLUTION/THREE-DIMENSIONAL CALCULATIONS 
Three-dimensional dynamics of protostellar evolution (Nonlinear 
problems, kinetics), 3:5397 (LA-6841-T) 
ARS 


See also BINARY STARS 
CEPHEIDS 
NEUTRON STARS 
SUN 


STARS/RADIOWAVE RADIATION 
Early-type emission line radio stars, 3:5402 
STARS/VISIBLE SPECTRA 
Line blanketing in Vega and Sirius. Final report, 3:5401 (N-77- 
24027) 
START-UP (REACTOR) 
See REACTOR START-UP 
STATE GOVERNMENT/ENERGY CONSERVATION 
State environmental issues series. Energy conservation: policy 
considerations for the states, 3:4002 (PB-267857) 
STATIONARY POLLUTANT SOURCES 
(Used for general articles when sources are not named. See also 
specific stationary sources, e.g., Fossil-fuel Power Plants.) 
See also AIR POLLUTION 
STATIONARY POLLUTANT SOURCES/AIR POLLUTION 
CONTROL 
Recent USSR literature on control of particulate emissions from 
stationary sources. Final report January-December 1976, 3:3207 
(PB-268008) 
STEAM/CHEMICAL REACTION KINETICS 
Kinetics of the steam dealkyation of toluene over the Group VIII 
noble metals, 3:2375 
STEAM/CHEMICAL REACTIONS 
High pressure gasification under slagging conditions (4 refs), 
3:2079 (CONF-7510149-) 
STEAM/REACTIVITY WORTHS 
Effect of steam entry in a GCFR core, 3:3713 (CONF-761001-P2) 
STEAM GENERATING HEAVY WATER REACTOR 
See SGHWR REACTOR 
STEAM GENERATORS/AIR POLLUTION ABATEMENT 
Standards support and environmental impact statement. Volume I: 
proposed standards of performance for lignite-fired steam 
generators, 3:3206 (PB-267610) 
STEAM GENERATORS/CORROSION 
Calculation of tube degradation induced by dryout instability in 
sodium-heated steam generators, 3:3436 
Influence of the temperature of superheating surfaces in a gas flow 
on the formation of sulfur trioxide, 3:4623 
STEAM GENERATORS/DESIGN 
Firing of bituminous coal with a high inerts content in large-scale 
power plants located in the vicinity of collieries, 3:3193 
Nuclear boiler (Patent; PWR ), 3:3323 
STEAM GENERATORS/FABRICATION 
Steam generator (Patent), 3:4789 
STEAM GENERATORS/HYDRODYNAMICS 
Finite difference method for thermally expandable fluid transients, 
3:3565 
STEAM GENERATORS/PERFORMANCE 
Chicago Northwest and Harrisburg incinerators: a proven method 
of energy recovery and recycling of ferrous metals, 3:4251 
STEAM GENERATORS/REFUSE DERIVED FUELS 
Chicago Northwest and Harrisburg incinerators: a proven method 
of energy recovery and recycling of ferrous metals, 3:4251 
STEAM GENERATORS/SUPPORTS 
Steam generator with flat combustion chamber floor supported on 
chequer plates (Patent), 3:4790 
STEAM GENERATORS/THERMAL STRESSES 
Calculation of tube degradation induced by dryout instability in 
sodium-heated steam generators, 3:3436 
STEAM GENERATORS/TWO-PHASE FLOW 
Theoretical study of flow instability of a sodium-heated steam 
generator, 3:3438 
STEAM GENERATORS/WATER CHEMISTRY 
Influence of water chemistry on the operating behavior of KWU 
steam generators (PWR), 3:3315 (Juel-Conf-21) 
STEAM INJECTION/COMPARATIVE EVALUATIONS 
Importance of reservoir description in evaluating in situ recovery 
— for Cold Lake heavy oil. Part 2. In situ application, 
:2505 
STEAM LINES 
Construction and calculation of superheated-steam lines, 3:3593 


STELLAR FLARES/COSMIC GAMMA BURSTS 


STEAM LINES/FAILURES 
Damage on superheated-steam lines, 3:3591 
STEAM LINES/RUPTURES 
Two interesting types of damage in superheated-steam lines. 
Results of materials testing, 3:3590 
STEAM LINES/THERMAL INSULATION 
Pipe insulation testers, 3:4199 (CONF-770936-1) 
STEAM REFORMER PROCESSES/CATALYSTS 
Steam reforming of hydrocarbons on noble metal catalysts. I. The 
catalytic activity in methane-steam reaction, 3:2738 
Studies on catalysts for low-temperature steam-reforming of 
hydrocarbons. III. Outstanding activity of the rh-MgWo, 
system, 3:2380 
STEAM TURBINES 
Wet steam turbines for CANDU-Reactors, 3:3381 
STEAM TURBINES/CONTROL EQUIPMENT 
Simulator for testing of electro-hydraulic regulator for steam 
turbines, 3:3180 
STEAM TURBINES/LUBRICANTS 
Experiments with high-ignition point fluid in the lubrication and 
hydraulic system of a steam turbine, 3:4671 
STEAM TURBINES/MAINTENANCE 
Steam turbines as power generators in industrial plants, 3:3183 
STEAM TURBINES/RELIABILITY 
Needs and directions for improving power plant reliability: a 
turbine manufacturer's view, 3:3596 
STEAM TURBINES/SAFETY 
Steam turbines as power generators in industrial plants, 3:3183 
STEAM TURBINES/STEAM TURBINES 
Large nuclear turbine (BWR; PWR), 3:3305 
STEAM TURBINES/TESTING 
Experiments with high-ignition point fluid in the lubrication and 
hydraulic system of a steam turbine, 3:4671 
STEAM-IRON PROCESS/ECONOMICS 
Preliminary economic comparison of six processes for pipeline gas 
from coal, 3:2064 (CONF-761064-) 
STEELS 
See also CARBON STEELS 
CHROMIUM STEELS 
CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
STEELS/AVAILABILITY 
Availability of pressure vessel steels for coal gasification plants, 
3:2073 (CONF-7510149-) 
STEELS/CORROSION 
Corrosion characteristics of phase change material systems, 3:3062 
STEELS/EROSION 
Agglomerating burner gasification process: design, installation, 
and operation of a 25-ton-a-day process development unit. 
Monthly progress report, August 1977, 3:2083 (FE-1513-64) 
STEELS/FRACTURE PROPERTIES 
Status report. Reactor pressure vessels. Volume 3. Evaluation of 
the literature relating to the Heavy Section Steel Technology 
Program (status as of Spring 1973). First draft (BWR and 
PWR), 3:3313 (NP-tr-1981) 
STEELS/MATERIALS RECOVERY 
Chicago Northwest and Harrisburg incinerators: a proven method 
of energy recovery and recycling of ferrous metals, 3:4251 
Marketing and equipment design: municipal solid-waste ferrous- 
metal recovery, 3:4255 
Processed solid refuse as a supplementary fuel at the City of 
Ames, Iowa, 3:4249 
Refuse-processing plant equipment, facilities, and environmental 
considerations at St. Louis-Union Electric Refuse-Fuel Project, 
3:4768 
Research needs in waste utilization, 3:4248 
STEELS/PHYSICAL RADIATION EFFECTS 
Status report. Reactor pressure vessels. Volume 3. Evaluation of 
the literature relating to the Heavy Section Steel Technology 
Program (status as of Spring 1973). First draft (BWR and 
PWR), 3:3313 (NP-tr-1981) 
STEELS/QUANTITATIVE CHEMICAL ANALYSIS 
Chemical analysis of steel (a bibliography with abstracts). Report 
for 1964-May 1977, 3:4517 (NTIS/PS-77/0418) 
STEELS/STRESS CORROSION 
Factors controlling nitrate cracking of mild steel, 3:4410 (DP-MS- 
77-53) 
STELLAR FLARES 
See also SOLAR FLARES 
STELLAR FLARES/CHEMICAL COMPOSITION 
Thermal x-rays and deuterium production in stellar flares, 3:5398 
(LA-UR-77-1056) 
STELLAR FLARES/COSMIC GAMMA BURSTS 
Thermal x-rays and deuterium production in stellar flares, 3:5398 
(LA-UR-77-1056) 
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STELLAR FLARES/X-RAY SPECTRA 
Therma! x-rays and deuterium production in stellar flares, 3:5398 
(LA-UR-77-1056) 
STELLITE/OXIDATION 
Volatilization of oxides during oxidation of some superalloys at 
1200 C, 3:4412 (N-77-23238 
STEM CELLS/BIOLOGICAL RADIATION EFFE 
Animal effects (Gamma and x radiation, fission neutrons), 3:5311 
(ORO-754) 
STEROIDS/BIOLOGICAL EFFECTS 
Effects of antiinflammatory agents on mouse skin tumor 
promotion, epidermal DNA synthesis, phorbol ester-induced 
cellular proliferation, and production of plasminogen activator 
oe acetonide, fu ocinonide, fluclorolone acetonide), 


STIRLING ENGINES/SYSTEMS ANALYSIS 
ge! a eo generation: systems analysis and preliminary 


STOPPING POWER/EQUATIONS 
Passage of heavy charged particles through matter, 3:5582 
STORAGE FACILITIES 
See also NATURAL GAS 
PETROLEUM 
Buildings for the storage of mineral oil and gas. Extraction, 
storage, extraction, 3:2438 
STORAGE FACILITIES/STANDARDS 
Facilities for storage and handling of oil and natural gas, 3:2435 
STORAGE RINGS 
See also CERN ISR 
DCI ORSAY STORAGE RING 
DORIS STORAGE RING 
ISABELLE STORAGE RINGS 
PEP STORAGE RINGS 
PETRA STORAGE RING 


SPEAR 
STORAGE RINGS/BEAM BENDING MAGNETS 
Ultrafast pulsed magnets for beam manipulation in an electron 
storage ring, 3:4980 
STORAGE RINGS/BEAM DYNAMICS 
Bunch lengthening and microwave instability, 3:4855 
Combined-function electron storage rings, 3:5010 
Comparison of measured and computed loss to parasitic modes in 
cylindrical cavities with beam ports, 3:4993 
Quantum lifetime in electron storage rings, 3:5013 
STORAGE RINGS/BEAM INJECTION 
LEP injection, 3:5012 
STORAGE RINGS/BEAM MONITORING 
Monitoring high energy proton beams by narrow-band 
synchrotron radiaton, 3:4912 
STORAGE RINGS/BEAM PROFILES 
Vertical beam size due to orbit and alignment errors, 3:4974 
STORAGE RINGS/CAVITY RESONATORS 
Parallel coupled cavity structure, 3:4996 
STORAGE RINGS/CHROMATIC ABERRATIONS 
Chromaticity correction in large storage rings, 3:4973 
STORAGE RINGS/DESIGN 
CERN 400 GeV proton storage rings with superconducting 
magnets, 3:4969 
Design concept for a 100 GeV e* -e~ storage ring, 3:5007 
TRISTAN ep project, 3:4971 
STORAGE RINGS/FEASIBILITY STUDIES 
e-p facility in the CERN SPS, 3:4970 
STORAGE RINGS/MEETINGS 
Accelerator and engineering technology, 3:4799 
STORAGE RINGS/OPTIMIZATION 
Fast optimization techniques applied to linear and non-linear 
lattices of electron storage rings and accelerators, 3:5011 
STORAGE RINGS/PLANNING 
Designing the IHEP accelerating storage complex, 3:5016 
STORAGE RINGS/SUPERCONDUCTING MAGNETS 
CERN 400 GeV proton storage rings with superconducting 
magnets, 3:4969 
STORAGE RINGS/VACUUM SYSTEMS 
ee vacuum techniques for small aperture proton storage rings, 
4984 
Some aspects of the vacuum system for the proposed storage ring 
CESR (Cornell Electron Storage Ring (CESR)), 3:4981 
Ultrahigh vacuum technology for storage rings, 3:4975 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STRAIN GAGES 
Design, instrumentation, and calibration of a vertical axis wind 
turbine rotor, 3:3144 (TID-27754) 
STRAIN GAGES/DESIGN 
Strain gage, 3:5052 (KIYI-75-13) 
STRAND BREAKS/RADIOINDUCTION 
Basic aspects of radiation action on microorganisms. Progress 
report, April 1, 1976-June 30, 1977 (Escherichia coli, 
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Pseudomonas, lambda phage, gamma and uv radiation), 3:5296 
(COO-2362-26) 

Radiation damage to DNA in aqueous solution: a comparison of 
the response of the single-stranded form with that of the double- 
stranded form, 3:5290 (UCLA-12-1129) 

STRATEGIC PETROLEUM RESERVE/ENVIRONMENTAL 

IMPACT STATEMENTS 

Strategic Petroleum Reserve. Final environmental impact 
statement for Central Rock Mine (Kentucky), 3:2433 (FEA/S- 
77/214) 

STRATOSPHERE/CHEMICAL REACTION KINETICS 

NO/sub x/ catalytic ozone destruction: sensitivity to rate 
coefficients, 3:5439 

STREAK PHOTOGRAPHY/PERFORMANCE 

Sub-picosecond Spe ee tangy visible streak camera 

evaluation and application, 3:5632 (LA-UR-77-1872) 
RD PROCESS/PERFORMANCE 

Recent advances in the Beavon Sulphur Removal Process and the 

Stretford Process, 3:2400 (CONF-7604124-P2) 
STRING MODELS/QUARKS 
Field theories in terms of particle-string variables: spin, internal 
symmetries and arbitrary dimension, 3:5525 (COO-2220-150) 

STRING MODELS/REGGE TRAJECTORIES 

Topics in dual models and extended solutions, 3:5503 (LBL-6461) 
STRONTIUM/EMISSION SPECTROSCOPY 

Inorganic constituents in Finnish fuel peat ash, 3:2138 
STRONTIUM 90/GAMMA SPECTROSCOPY 

In situ subterranean gamma-ray spectroscopy, 3:5071 
STRONTIUM 90/RADIOECOLOGICAL CONCENTRATION 

Radioactivity in the underground environment of the Cambric 
nuclear explosion at the Nevada Test Site (®Sr, Tritium), 
3:5178 (LA-6877-MS) 

STRONTIUM BROMIDES/THERMODYNAMIC PROPERTIES 

Thermochemistry of gaseous compounds of metals. Annual 
summary report 5 Dec 74-4 Dec 75, 3:4547 (AD-A-040222) 

STRUCTURAL BEAMS/DYNAMIC LOADS 

Finite element nonlinear transient response analysis of simple 2-d 
structures subjected to impulse or i ates loads. Final report, 
July 1974-June 1976, 3:3818 (PB-263864 

STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
STYRENE POLYMERS 
See POLYSTYRENE 
SUBBITUMINOUS COAL/CHEMICAL ANALYSIS 

Pipeline gas from coal-hydrogenation (IGT hydrogasification 
process) Project 9000 quarterly report No. 2, October 1- 
December 31, 1976, 3:2086 (FE-2434-8) 

SUBBITUMINOUS COAL/DRYING 

Measurement of the flow properties and capillary pressure 
relationships of certain coals pertaining to underground coal 
gasification. Quarterly report, March-May 1977, 3:2118 (COO- 
4129-3 


-3) 
SUBBITUMINOUS COAL/POROSITY 
Measurement of the flow properties and capillary pressure 
relationships of certain coals pertaining to underground coal 
gasification. Quarterly report, March-May 1977, 3:2118 (COO- 
4129-3) 
SUBBITUMINOUS COAL/SHRINKAGE 
Measurement of the flow properties and capillary pressure 
relationships of certain coals pertaining to underground coal 
gasification. Quarterly report, March-May 1977, 3:2118 (COO- 
4129-3) 
SUBSONIC FLOW/BOUNDARY LAYERS 
Effect of conductivity inhomogeneities in the boundary layer on 
an electrode wall on local characteristics of MHD generator 
with diagonal circuit of electrode connection in a subsonic flow, 
3:4086 
SUDDEN IONOSPHERIC DISTURBANCE/TABLES 
Solar-geophysical data number 391. Part I. Prompt reports. Data 
for February 1977-January 1977, 3:5422 (PB-267241) 
Solar-geophysical data number 392. Part I. Prompt reports. Data 
or March 1977-February 1977, 3:5424 (PB-268660) 
Solar-geophysical data number 393. Part I. Prompt reports. Data 
for April 1977-March 1977, 3:5426 (PB-270309) 
SULFAMIC ACID/RADIOLYSIS 
Radiolytic instability of ferrous sulfamate in nuclear process 
solutions (yy rays), 3:2584 
SULFATES/CHEMICAL REACTION YIELD 
Survey of sulfate, nitrate, and acid aerosol emissions and their 
control. Final task report, 3:2160 (PB-267558) 
SULFATES/ENVIRONMENTAL IMPACTS 
Statement of sulfates research approach, 3:5120 (PB-266275) 
SULFATES/ENVIRONMENTAL TRANSPORT 
Review of the environmental fate of selected chemicals. Final 
report on task 3, 3:5123 (PB-267121) 
SULFATES/TOXICITY 
= and tolerance of Artemia salina to copper salts, 
5352 
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SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFONATES/CHEMICAL PREPARATION 
Detergents from oxidized hydrocarbons, 3:2374 
SULFONES/ENVIRONMENTAL TRANSPORT 

Review of the environmental fate of selected chemicals. Final 

report on task 3, 3:5123 (PB-267121) 
SULFONES/POLAROGRAPHY 

Polarographic behavior of sulfones obtained from sulfur 

compounds in middle fractions of crude oil, 3:2389 
SULFUR/COATINGS 

Electron diffraction: observation of sulfiding of thin cobalt films 

by means of electron diffraction, 3:4329 (INEL-tr-14) 
SULFUR/FLUORESCENCE SPECTROSCOPY 
Detailed combustion of sulfur compounds. Annual technical 
report, June 1, 1976-May 31, 1977, 3:4620 (SAN-34P243-1) 
SULFUR/GEOCHEMISTRY 
Problems of isotope studies of the Polish sulphur deposits, 3:5386 
SULFUR/PHOTON TRANSPORT 
Gamma ray build-up factors for finite media, 3:5583 
SULFUR/PRODUCTION 

Process for production of hydrogen and sulfur from hydrogen 

sulfide as raw material (Patent), 3:2725 
SULFUR/QUANTITATIVE CHEMICAL ANALYSIS 

Chemical analysis of steel (a bibliography with abstracts). Report 

for 1964-May 1977, 3:4517 (NTIS/PS-77/0418) 
SULFUR/RECOVERY 

Citrex Process for desulphurisation of gas streams, 3:2152 (CONF- 
7604124-P1) 

Removal of SO2 by the Wellman-Lord process and its processing 
to elemental sulfur, 3:2149 (CONF-7604124-P1) 

Sulphur recovery from low HS acid gases, 3:2397 (CONF- 
7604124-P2) 

SULFUR/REMOVAL 

Desulfurization of coal and petroleum. Volume 1. 1964-1975 (a 
bibliography with abstracts). Report for 1964-1975, 3:2041 
(NTIS/PS-77/0433) 

Desulfurization of coal and petroleum. Volume 2. 1976-May 1977 
(a bibliography with abstracts). Report for 1976-May 1977, 
3:2042 (NTIS/PS-77/0434) 

Fuel contaminants: Volume 2. Removal technology evaluation. 
Final report Jun 1975-Apr 1976, 3:2043 (PB-260475) 

Method and device for the treatment of coal containing sulfur 
(Patent), 3:2044 

Process and apparatus for producing char and co-products from 
coal and the like (Patent; 8 claims), 3:2088 

SELEXOL solvent process for selective removal of sulphur 
compounds, 3:2040 (CONF-7604124-P2) 

SULFUR/X-RAY FLUORESCENCE ANALYSIS 
Inorganic constituents in Finnish fuel peat ash, 3:2138 
SULFUR 34/ISOTOPE RATIO 
Problems of isotope studies of the Polish sulphur deposits, 3:5386 
SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR COMPOUNDS/DEPOSITION 

Atmospheric deposition due to long and short distance sources 
with special reference to wet and dry deposition of sulphur 
compounds around an oil fired power plant, 3:5107 (N-76- 


33723) 
SULFUR COMPOUNDS/MEETINGS 
Control of gaseous sulphur and nitrogen compound emission. 
Volume 1, 3:2148 (CONF-7604124-P1) 
Control of gaseous sulphur and nitrogen compound emission. 
Volume 2, 3:2402 (CONF-7604124-P2) 
SULFUR DIOXIDE/AIR POLLUTION CONTROL 
Sulfur dioxide control. Volume 2. 1973-July 1977 (a bbliography 
with abstracts). Report for 1973-July 1977, 3:3199 (NTIS/PS- 
77/0568) 
SULFUR DIOXIDE/BIBLIOGRAPHIES 
Sulfur dioxide control. Volume 2. 1973-July 1977 (a bbliography 
with abstracts). Report for 1973-July 1977, 3:3199 (NTIS/PS- 
77/0568) 
SULFUR DIOXIDE/CHEMICAL REACTIONS 
Citrex Process for desulphurisation of gas streams, 3:2152 (CONF- 
7604124-P1) 
SULFUR DIOXIDE/ENVIRONMENTAL IMPACTS 
Implications of wide-scale use of sulphur oxide limiting techniques 
(13 refs), 3:2164 (CONF-7604124-P1) 
SULFUR DIOXIDE/MONITORING 
Assessment of the meteorological data and atmospheric dispersion 
estimates in the Ranger 1 Uranium Mining Environmental 
Impact Statement, 3:2670 (AAEC/E-407) 
SULFUR DIOXIDE/OXIDATION 
Composition cycling of an SO2 oxidation reactor, 3:2289 
ay and release of sulfur compounds in automotive catalysts, 
Sulfate formation: catalyst and gas-phase composition effects in 


= and comparison of three-way with oxidation catalysts, 
:4310 
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SULFUR DIOXIDE/PHOTOLYSIS 
Photolysis of SO2 at 3130 A in the presence of the 1,3-pentadienes, 
3:4600 
SULFUR DIOXIDE/RECOVERY 
Removal of SO2 by the Wellman-Lord process and its processing 
to elemental sulfur, 3:2149 (CONF-7604124-P1) 
SULFUR DIOXIDE/REDUCTION 
Catalytic reduction of sulphur dioxide to elemental sulphur in wet 
stack gases, 3:2472 (CONF-7604124-P1) 
SULFUR DIOXIDE/REMOVAL 
Bischoff lime process for SO2 removal, 3:2150 (CONF-7604124- 
P1) 


Citrex Process for desulphurisation of gas streams, 3:2152 (CONF- 
7604124-P1) 

Economic feasibility of a process for removal of SO? from stack 
gases of coal-fired power plants and for production of a 
fertilizer material, 3:2157 (PB-259168) 

Flue gas desulfurization in venturi scrubbers and spray towers, 
3:2151 (CONF-7604124-P1) 

Formation of Mg;Ca(SO,)4 during the sulfation reaction of 
dolomite, 3:5135 

Process synthesis and innovation in flue gas desulfurization, 3:2155 
(EPRI-FP-463-SR) 

Technique for supplementary control system reliability analysis 
and upgrading. Guideline series report, 3:3200 (PB-260648) 

Zeolon-SO2 removal process, 3:4794 (CONF-7604124-P2) 

SULFUR DIOXIDE/SAMPLING 

Evaluation of stationary source particulate measurement methods. 
Volume II. Oil-fired steam generators. Interim report October 
1973-February 1976, 3:5129 (PB-269081) 

SULFUR DIOXIDE/SCRUBBING 

Magnesia scrubbing applied to a coal-fired power plant. Final 

report August 1973-August 1975, 3:3202 (PB-266228) 
SULFUR DIOXIDE/SORPTION 

Desulphurization of waste gases with MnO/sub x/ on gamma 
alumina (12 refs), 3:2154 (CONF-7604124-P1) 

Influence of limestone calcination on the utilization of the sulfur- 
sorbent in atmospheric pressure fluid-bed combustors. Final 
report, 3:2281 (EPRI-FP-426) 

Rates of SO absorption in calcined limestones and dolomites (8 
refs), 3:2153 (CONF-7604124-P1) 

SULFUR DIOXIDE/STANDARDS 

Sulfur dioxide. Draft environmental impact statement, 3:5156 (PB- 
266160 

Technological feasibility assessment and inflationary impact 
statement of the proposed standard for sulfur dioxide. Final 
economic impact statement, 3:5223 (PB-266151) 

SULFUR FLUORIDES/ELECTRICAL INSULATORS 

Utilization of sulphur hexafluoride and its recovery from a gas 

mixture, 3:3221 
SULFUR FLUORIDES/PHOTOLYSIS 

Infrared chemiluminescence from hydrogen halides produced in 

IR photodissociation, 3:4599 
SULFUR FLUORIDES/RECOVERY 

Utilization of sulphur hexafluoride and its recovery from a gas 

mixture, 3:3221 
SULFUR FLUORIDES/USES 

Utilization of sulphur hexafluoride and its recovery from a gas 

mixture, 3:3221 
SULFUR HYDRIDES 

See HYDROGEN SULFIDES 
SULFUR ISOTOPES/ISOTOPE RATIO 

Oxygen and sulfur isotopic composition of sulfate ions from 
mineral and thermal groundwaters of Poland, 3:3109 

Sulphur isotopic variations in nature. XII. Isotopic ratios of sulfur 
extracted from some plants, soils, and related materials, 3:5287 

SULFUR OXIDES 
See also SULFUR TRIOXIDE 
SULFUR OXIDES/FLUORESCENCE SPECTROSCOPY 

Detailed combustion of sulfur compounds. Annual technical 

report, June 1, 1976-May 31, 1977, 3:4620 (SAN-34P243-1) 
SULFUR OXIDES/REMOVAL 

Power generation wherein sulfur and nitrogen oxides are removed 

(Patent), 3:3208 
SULFUR TRIOXIDE/CHEMISORPTION 

~~ and release of sulfur compounds in automotive catalysts, 

3:4309 
SULFUR TRIOXIDE/CORROSIVE EFFECTS 

Influence of the temperature of superheating surfaces in a gas flow 

on the formation of sulfur trioxide, 3:4623 
SULFURIC ACID/CORROSIVE EFFECTS 
Oxidation and corrosion behavior of modified-composition, low- 
chromium 304 stainless steel alloys (870 C), 3:4413 (N-77-23241) 
SULFURIC ACID/RECOVERY 
Gold and U3QOx recovered from cyanide tailings, 3:4198 
SULFURIC ACID/THERMODYNAMIC PROPERTIES 
Thermodynamics of electrolytes. 7. Sulfuric acid, 3:4559 





SULFURIC ACID ESTERS/MUTAGENESIS 


SULFURIC ACID ESTERS/MUTAGENESIS 
Investigation of the mutagenic effect of small doses of 
diethylsulfate in laboratory mice by the method of specific loci, 
a ees (ORNL-tr-4426) 


Geophysical predictions: sun-weather. Technical report, 3:5415 

(AD-A-040652) 
SUN/MAGNETIC FIELDS 

A brief review of some recent results that can improve our 
theoretical understanding of magnetic field reconnection and 
thermalization as applicab!e to solar flares. Interim report, 
3:5413 (AD-A039113) 

Mean magnetic field of the Sun: observations at Stanford. 
Technical report, 3:5417 (AD-A-040654) 

Solar-geophysical data number 391. Part I. a reports. Data 
for February 1977-January 1977, 3:5422 (PB-267241) 

Solar-geophysical data number 392. Part I. Prompt reports. Data 
or March 1977-Feoruary 1977, 3:5424 (PB-268660) 

Solar-geophysical data number 393. Part I. Prompt reports. Data 
for April 1977-March 1977, 3:5426 (PB-270309) 

SUN/MA 

Solar-geophysical data number 392. Part Il. Comprehensive 
reports. Data for October 1976-September 1976 and miscellanea, 
3:5425 (PB-268661) 

Solar-geophysical data number 393. Part 1. Comprehensive 
reports. Data for November 1976-October 1976 and miscellanea, 
3:5427 (PB-270310) 

SUN/OSCILLATIONS 

Large-scale periodic solar velocities: an observational study. 

Technical report, 3:5416 (AD-A-040653) 
SUN/X-RAY SPECTRA 

User's guide to the data obtained by the Skylab/ATM NASA- 
Marshall Space Flight Center/The Aerospace Corporation S- 
056 x-ray experiment (jSoft x-ray region), 3:5420 (N-77-19977) 

SUNDESERT-1 REACTOR/SITE SELECTION 

Early site review report for the Sundesert site, San Diego Gas and 
Electric Company. Project No. 558. Supplement No. 1, 3:3641 
(PB-268486) 

SUNDESERT-2 REACTOR/SITE SELECTION 

Early site review report for the Sundesert site, San Diego Gas and 
Electric Company. Project No. 558. Supplement No. |, 3:3641 
(PB-268486) 

SUPER PHENIX REACTOR/DESIGN 

Main safety features of the Super-Phenix project, 3:3703 (CONF- 
761001-P1) 

SUPER PHENIX REACTOR/REACTOR SAFETY 

Key safety issues for fast breeder reactors, 3:3693 (CONF-761001- 
Pl) 


Main safety features of the Super-Phenix project, 3:3703 (CONF- 
761001-P1) 
SUPER PHENIX REACTOR/SEISMIC EFFECTS 
Seismic analysis for the Super-Phenix Reactor, 3:3704 (CONF- 
761001-P1) 
SUPERCHARGERS/MAINTENANCE 
Experience in service with exhaust-gas turbochargers of the VTR 
series, 3:4208 
SUPERCHARGERS/PERFORMANCE 
Measurement, analysis and assessment of compressor 
characteristics in turbochargers, 3:4207 
SUPERCHARGERS/TESTING 
Acceptance testing of turbochargers, 3:4209 
SUPERCONDUCTING CABLES/ELECTRICAL ({NSULATION 
ac dielectric performance of helium impregnated multi-layer 
plastic film insulation, 3:4483 
SUPERCONDUCTING CABLES/STABILITY 
Relationship between transient processes in regulated dc 
— and thermal processes in a superconductive cable, 
:3228 
SUPERCONDUCTING CABLES/TRANSIENTS 
Relationship between transient processes in regulated dc 
—- and thermal processes in a superconductive cable, 
:3228 


SUPERCONDUCTING CAVITY RESONATORS 
Superconducting accelerator structures for medium energy 
protons, 3:4887 
SUPERCONDUCTING CAVITY RESONATORS/CHEMICAL 
POLISHING 
Polishing procedure for high surface electric fields in 
superconducting lead resonators, 3:4885 
SUPERCONDUCTING CAVITY RESONATORS/ON-LINE 
CONTROL SYSTEMS 
Microprocessor-based feedback system for phase and amplitude 
stabilization of superconducting resonators, 3:4929 
SUPERCONDUCTING CAVITY RESONATORS/ 
PERFORMANCE TESTING 
Modelling of the Chalk River superconducting heavy-ion 
cyclotron rf structure, 3:4932 
Operation experiences with the test section of a superconducting 
heavy ion post accelerator, 3:4817 
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Status report on Stanford's superconducting heavy ion linac 
project, 3:4886 
SUPERCONDUCTING CAVITY RESONATORS/SURFACE 
COATING 
Suppression of multipactoring in superconducting cavities, 3:4881 
SUPERCONDUCTING COILS/DESIGN 
Superconducting magnetic calibration source for magnetic 
anomaly detection (MAD) operations. Final report, 3:4683 
(AD-A-041738) 
SUPERCONDUCTING COILS/MAGNETIC ENERGY 
STORAGE 
10 kA, 300 kJ Magnetic Energy Transfer and Storage (METS) 
test facility, 3:5692 
SUPERCONDUCTING COILS/MAGNETIC FIELDS 
Football coil: a device to produce absolute minimum magnetic 
field and an isochronous cyclotron for heavy ions, 3:4895 
SUPERCONDUCTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING CAVITY RESONATORS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING DEVICES/BIBLIOGRAPHIES 
Superconducting devices and materials. A literature survey issued 
quarterly, April-June 1977. Issue No. 77-02, 3:4684 (NP-22371) 
SUPERCONDUCTING DEVICES/REVIEWS 
1976 Navy study on superconductive electronics, August 2-13, 
1976, Naval Postgraduate School, Monterey, California. Final 
report, 3:4682 (AD-A-040715) 
SUPERCONDUCTING MAGNETS 
See also MAGNETIC ENERGY STORAGE 
SUPERCONDUCTING MAGNETS/COST 
Conceptual studies of toroidal field magnets for the tokamak 
(fusion) experimental power reactor. Final report, 3:5690 (ORO- 
5154-1) 
SUPERCONDUCTING MAGNETS/CRYOGENICS 
Mechanical design of ISABELLE magnet cryostats, 3:4977 
SUPERCONDUCTING MAGNETS/DESIGN 
CERN 400 GeV proton storage rings with superconducting 
magnets, 3:4969 
Conceptual studies of toroidal field magnets for the tokamak 
(fusion) experimental power reactor. Final report, 3:5690 (ORO- 
5154-1) 
Conceptual studies of toroidal field magnets for the tokamak 
experimental power reactor. Final report, 3:5689 (ORO-5153-1) 
Design of superconducting high energy beam line dipole- 
magnetostatics, 3:4893 
ISABELLE quadrupoles, 3:4978 
Model magnet for the proposed superconducting cyclotron at the 
University of Milan, 3:4884 
SUPERCONDUCTING MAGNETS/EDDY CURRENTS 
Effect of conductor self-shielding on eddy current losses, 3:5687 
(GA-A-14454) 
SUPERCONDUCTING MAGNETS/EQUIPMENT 
PROTECTION DEVICES 
Superconducting magnetic quench protection for ISABELLE, 
3:4979 


SUPERCONDUCTING MAGNETS/FABRICATION 
Conceptual studies of toroidal field magnets for the tokamak 
(fusion) experimental power reactor. Final report, 3:5690 (ORO- 
5154-1) 
Superconducting coil manufacturing method for low current dc 
beam line magnets, 3:4892 
SUPERCONDUCTING MAGNETS/MAGNETIC FIELDS 
Magnetic field calculations for the proposed superconducting 
cyclotron at the University of Milan, 3:4854 
SUPERCONDUCTING MAGNETS/MECHANICAL 
STRUCTURES 
Proceedings of the workshop on structural analysis needs for 
magnetic fusion energy superconducting magnets: a technical 
assessment, 3:5685 (CONF-760984-) 
SUPERCONDUCTING MAGNETS/MEETINGS 
Proceedings of the workshop on structural analysis needs for 
magnetic fusion energy superconducting magnets: a technical 
assessment, 3:5685 (CONF-760984-) 
SUPERCONDUCTING MAGNETS/PERFORMANCE 
TESTING 
ISABELLE quadrupoles, 3:4978 
Operating experience with the HEUB superconducting dipoles 
(High energy unseparated beam (HEUB)), 3:4899 
SUPERCONDUCTING MAGNETS/REFRIGERATION 
Refrigeration technology for superconductors, 3:4891 
Vapor locking as a limitation to the stability of composite 
conductors cooled by boiling helium, 3:5686 (CONF-770801-18) 
SUPERCONDUCTING MAGNETS/RESEARCH PROGRAMS 
Status of the Fermilab Energy Doubler/Saver project, 3:4890 
SUPERCONDUCTING MAGNETS/SIMULATION 
Toroidal simulation for a superconducting Tokamak, 3:5691 (RL- 
77-040/A) 
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SUPERCONDUCTING MAGNETS/SUPPORTS 
Appliance for supporting the forces between two magnet coils, 
each in one coolant container (Patent), 3:4685 
SUPERCONDUCTIVITY/RESEARCH PROGRAMS 
Superconductivity in nonstoichiometric compounds. Interim 
report, 1 January-31 December 1976, 3:4493 (AD-A-039134) 
SUPERCONDUCTORS/BIBLIOGRAPHIES 
Superconducting devices and materials. A literature survey issued 
quarterly, April-June 1977. Issue No. 77-02, 3:4684 (NP-22371) 
SUPERCONDUCTORS /FABRICATION 
Development of high field superconductors. Final report, 
September 1974, 3:4327 (N-77-14893) 
SUPERCONDUCTORS/TRANSITION TEMPERATURE 
Superconductivity at high temperatures (> 21 K), 3:4376 (N-77- 
14339) 


SUPERHEAVY ELEMENTS 
See TRANS 104 ELEMENTS 
SUPEROXIDE RADICALS 

Nature of oxygen containing radicals in radiation chemistry and 
photochemistry of aqueous solutions. Annual progress report, 
September 1976-July 1977, 3:4602 (COO-3221-48) 

SUPPORTS/DESIGN 

Practical pillar design problem encountered under deep cover and 
with different block geometric pillar. Final open file report, 
3:2198 (PB-266705) 

SUPPORTS/SERVICE LIFE 
Determining the service time of mechanized mine supports, 3:2237 
SUPPORTS/STRESSES 
Perfecting mine shaft supports under conditions of the Podmoskov 
basin, 3:2241 
SURFACE AIR 
See also AIR 
EARTH ATMOSPHERE 
SURFACE AIR/HEAT TRANSFER 

Further studies of the impact of waste heat release on simulated 
global climate. Part I (Waste heat from energy parks in Atlantic 
and Pacific Oceans), 3:5154 (ILASA-RM-77-15) 

Further studies of the impact of waste heat release on simulated 
global climate. Part II (Waste heat from parks in Atlantic and 
Pacific Ocean), 3:5155 (IIASA-RM-77-34) 

SURFACE AIR/RADIATION MONITORING 

Savannah River release: test of the new ARAC capability 

(Tritium transport in air), 3:5151 (UCRL-52307) 
SURFACE AIR/SAMPLING 

Quarterly report of the Energy Research and Development 
Administration, Division of Operational and Environmental 
Safety: quality assurance program (Quality assurance of 
radiometric measurements of air, soil, water, plant and animal 
tissues), 3:5096 (HASL-323) 

Quarterly report of the Energy Research and Development 
Administration, Division of Operational and Environmental 
Safety: quality assurance program (Quality assurance of 
radiometric measurements of air, soil, water, plant and animal 
tissues), 3:5097 (HASL-323(App.)) 

Study of air pollution scavenging. Fifteenth progress report (Air 
pollution over St. Louis, Missouri and rural Illinois), 3:5102 
(COO-1199-52) 

SURFACE AIR/TURBULENCE 

Particle-in-cell vs straight line Gaussian calculations for an area of 
complex topography (Environmental transport of radioactive 
effluents in surface air), 3:5152 (UCRL-79236) 

SURFACE AIR/WAVE PROPAGATION 

Further studies of the impact of waste heat release on simulated 
global climate. Part I (Waste heat from energy parks in Atlantic 
and Pacific Oceans), 3:5154 (IIASA-RM-77-15) 

SURFACE MINING 
See also OIL SHALE MINING 
Opencast mine Puentes de Garcia Rodriguez/Spain, 3:2222 
SURFACE MINING/ELECTRIC MOTORS 

Electric gear of the 3-metre conveyor belt installations in the 

Fortuna opencast mine, 3:2229 
SURFACE MINING/ELECTRICAL EQUIPMENT 

Electric gear of the 3-metre conveyor belt installations in the 

Fortuna opencast mine, 3:2229 
SURFACE MINING/ENVIRONMENTAL IMPACTS 

Enforcement of strip mining laws, 3:2307 

Potential impact of the development of lignite reserves on water 
resources of East Texas. Research project completion report, 
3:2197 (PB-263492) 

SURFACE MINING/LAND RECLAMATION 

Coal technology (Restoration of surface-mined lands and effects of 
coal utilization and fossil-fuel effluents on freshwater 
ecosystems), 3:5163 (BNWL-2100(Pt.2)) 

SURFACE MINING/MATHEMATICAL MODELS 

Mathematical model for the planning of opencast soft coal mines, 
3:2228 

SURFACE MINING/MINING LAWS 

Enforcement of strip mining laws, 3:2307 


SWIMMING POOLS/SOLAR HEATING 


SURFACE MINING/OVERBURDEN 
Effectiveness of exploding charges in inclined wells, 3:2240 
SURFACE MINING/PLANNING 

Lignite project Elbistan/Turkey. Report on the planning of the 
opencast mine Kislakoey, 3:2224 

Mathematical model for the planning of opencast soft coal mines, 
3:2228 

Preussenelektra plan to restart the winning of brown coal on the 
Meissner, 3:2220 

SURFACE MINING/PUBLIC OPINION 

Enforcement of strip mining laws, 3:2307 

SURFACE WATERS 

See also COASTAL WATERS 

ESTUARIES 
LAKES 
RIVERS 
SEAS 
WATER RESERVOIRS 

SURFACE WATERS/CHEMICAL COMPOSITION 

Long range tests with the Autosampler AS-1 for automated 
sample injection into the HGA 74 and HGA 76 graphite 
furnace, 3:4531 (JUEL-1360) 

SURFACE WATERS/MIXING 

Nutrient enrichment and eutrophication of Lake Michigan. 
Progress report, November |, 1971-September 30, 1977, 3:5196 
(COO-2003-27) 

SURFACE WATERS/RADIOACTIVITY 

Great Lakes waters: radiation dose commitments, potential health 

effects, and cost-benefit considerations, 3:5212 (ANL/ES-58) 
SURFACE WATERS/SUPERSATURATION 

Solar hydroelectric generation (Environmental effects of pumped 

storage hydroelectric power plants), 3:5185 (BNWL-2100(Pt.2)) 
SURFACE WATERS/THERMAL POLLUTION 
Cooling-water discharges in Sweden, studies in models and 
prototype, 3:3656 
SURFACE WATERS/WATER POLLUTION 
Pollution abatement for existing land disposal facilities, 3:4262 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACTANTS/ENVIRONMENTAL EFFECTS 

Effect of surfactants on the extraction-atomic absorption 
spectrophotometric determination of copper, iron, manganese, 
lead, nickel, zinc, cadmium, and cobalt, 3:5211 

SURFACTANTS/RECOVERY 

Study to determine the technical and economic feasibility of 
reclaiming chemicals used in micellar polymer and low tension 
surfactant flooding. Progress report, April 24-May 20, 1977 (By 
ultrafiltration and reverse osmosis), 3:2335 (FE-2600-1) 

Study to determine the technical and economic feasibility of 
reclaiming chemicals used in micellar polymer and low tension 
surfactant flooding. Progress report, May 20-June 17, 1977 (By 
ultrafiltration and reverse osmosis), 3:2336 (FE-2600-2) 

Study to determine the technical and economic feasibility of 
reclaiming chemicals used in micellar polymer and low tension 
surfactant flooding. Progress report, June 18-July 15, 1977 (By 
ultrafiltration and reverse osmosis), 3:2337 (FE-2600-3) 

Study to determine the technical and economic feasibility of 
reclaiming chemicals used in micellar polymer and low tension 
surfactant flooding. Progress report, July 16-August 12, 1977 
(By ultrafiltration and reverse osmosis), 3:2338 (FE-2600-4) 

SURGICAL MATERIALS/METALS 

Failure analyses of surgical implants from the human body can 
improve product and performance reliability (Metal fixation 
devices for bone fractures), 3:5263 (CONF-770735-2) 

SUSPENSIONS 
See also SLURRIES 
SUSPENSIONS/LATENT HEAT STORAGE 
Suspension media for heat storage materials, 3:3061 
SUSPENSIONS/PHYSICAL PROPERTIES 

Study of the properties of aqueous suspensions of coal in the 

presence of surface-active agents, 3:2146 
SUSPENSIONS (FUEL) 

See FUEL SLURRIES 
SWEDEN/NUCLEAR POWER PLANTS 

Authorization procedure for the construction and operation of 
nuclear installations within certain non-member states of the 
European Communities, 3:3465 (EUR-5525e) 

SWIMMING POOLS/HEATING 

Economy of operation of mini-pools: application of the heat pump, 
3:4233 

Gas-fired air-conditioning units and swimming pools contribute to 
equalizing the distribution of gas, 3:4167 

Gas-hot water generators for swimming pools: one year 
operational experience at the Laa/Thaya swimming pool, 3:4111 

SWIMMING POOLS/SOLAR HEATING 

Flat plate collectors. Operational experience and saving of costs, 
3:2941 

Plastic solar panel, heat storage, baseboard heating system for 
both swimming pool and home, 3:2936 (UCRL-79294) 





SWITCHES 


— solar systems in the Federal Republic of Germany, 
:2979 
Solar heating system for DM 10,000. By saving annually 3,800 | 
fuel oil in 8.6 years amortized. Industrial water — 
swimming pool and floor heating in Munich-Perlach, 3:2938 
SWITCHES 


See also SEMICONDUCTOR SWITCHES 
ee ape ae wey rr 
Bibliography on switches. A 
SWITCHES/ENERGY TRA 
Neutral beam injection and Obata heatin ~ switch needs for a 
— experimental power reactor, 3:5705 (EPRI-ER-376- 
R 


Switching requirements for LINUS systems, 3:5700 (EPRI-ER- 
376-SR) 


SWITCHES/MEETINGS 
Proceedings of the workshop on yng requirements and R 
and D for fusion reactors, 3:5694 (EPRI-ER-376-SR) 
SWITCHES/PERFORMANCE 
Fast pulse switching for electron beam and laser reactor concepts, 
3:5699 (EPRI-ER-376-SR) 
“— voltage direct current interruption, 3:5708 (EPRI-ER-376- 


eae 3:5716 (EPRI-ER-376-SR) 


Modulators for high power neutral beam systems, 3:5706 (EPRI- 
ER-376-SR) 
Repetitively pulsed spark gap switches “4 pulsed CTR 
applications, 3:5698 (EPRI-ER-376-SR 
-— oy high power switching me = = 3:5712 (EPRI-ER- 
76-SR) 


Some pertinent AFWL activities and interests in high power 
switching, 3:5713 (EPRI-ER-376-SR) 

Switch requirements for Doublet III and EPR, 3:5702 (EPRI-ER- 
376-SR) 

Switching requirements for pulsed high-beta reactors, 3:5695 
(EPRI-ER-376-SR) 

Switching requirements for laser fusion, 3:5696 (EPRI-ER-376- 
SR) 


Switching requirements for near-term, pulsed high-beta 
experiments, 3:5697 (EPRI-ER-376-SR) 

Switching requirements for the Argonne National Laboratory 
(ANL) reference design tokamak experimental power reactor, 
3:5704 (EPRI-ER-376-SR) 

Switching devices for fusion reactors, 3:5710 (EPRI-ER-376-SR) 

Switching for fusion reactors, 3:5711 (EPRI-ER-376-SR) 

SWITCHES/PERFORMANCE TESTING 

145 kV SFe¢ switchgear installation at Beaconsfield West, 

Australia, 3:3214 
SWITCHES/RELIABILITY 

Technical approaches to switching problems associated with 

fusion research, 3:5707 (EPRI-ER-376-SR) 
SWITZERLAND/NUCLEAR POWER PLANTS 

Authorization procedure for the construction and operation of 
nuclear installations within certain non-member states of the 
European Communities, 3:3465 (EUR-5525e) 

SYNCHROCYCLOTRONS 
See also CERN SYNCHROCYCLOTRON 
SYNCHROCYCLOTRONS/BEAM EXTRACTION 
Extraction system of the Nevis Synchrocyclotron, 3:4960 
SYNCHROCYCLOTRONS/OPERATION 
ration status of the Nevis Synchrocyclotron, 3:4839 
SYNCHROTRONS 
See also BROOKHAVEN AGS 
CERN PS SYNCHROTRON 
CERN SPS SYNCHROTRON 
CORNELL 10-GEV SYNCHROTRON 
DESY 
KEK SYNCHROTRON 
SATURNE 
ZGS 
SYNCHROTRONS/BEAM DYNAMICS 
Bunch lengthening and microwave instability, 3:4855 
SYNCHROTRONS/BEAM INJECTION 
Method for increasing the multiturn injection efficiency in AG 
proton synchroirons by means of skew quadrupoles, 3:4954 
SYNCHROTRONS/ BEAM MON TORING 

Monitoring high energy proton beams by narrow-band 

synchrotron radiaton, 3:4912 
SYNTHANE PROCESS/ECONOMICS 

Preliminary economic comparison of six processes for pipeline gas 

from coal, 3:2064 (CONF-761064-) 
SYNTHANE PROCESS/FLOWSHEETS 


EBV ball-valve stem failure: synthane coal-gasification pilot plant: 


failure analysis report, 3:2047 (ANL/MSD/FE-77-4) 
SYNTHANE PROCESS/FUEL FEEDING SYSTEMS 


EBV ball-valve stem failure: synthane coal-gasification pilot plant: 


failure analysis report, 3:2047 (ANL/MSD/FE-77-4) 
SYNTHANE PROCESS/PILOT PLANTS 
Operational status of the synthane pilot plant (4 refs), 3:2055 
(CONF-761064-) 
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Status of the Synthane process, 3:2072 (CONF-7510149-) 
SYNTHESIS GAS/METHANATION 
Liquid phase methanation: shift PDU results and pilot plant status 
3 refs), 3:2056 (CONF-761064-) 
SYNTHESIS GAS/PRODUCTION 
COGAS progress report, 1975 (3 refs), 3:2069 (CONF-7510149-) 
SYNTHETASES 
See LIGASES 
SYNTHETIC FUELS 
See also HYDROGEN FUELS 
REFUSE DERIVED FUELS 
SYNTHETIC FUELS/COMBUSTION PROPERTIES 
Synthetic fuels and combustion, 3:2763 
SYNTHETIC FUELS/PRODUCTION 
Studies in fusion reactor technology. Final report, September 1, 
1974-August 31, 1977, 3:5730 (COO-3028-29) 
SYNTHETIC PETROLEUM/FRACTIONATION 
Process for producing fluid fuel from coal (Patent; 34 claims), 
3:2099 


SYNTHETIC PETROLEUM/PRODUCTION 

COGAS progress report, 1975 (3 refs), 3:2069 (CONF-7510149-) 

Process for producing fluid fuel from coal (Patent; 34 claims), 
3:2099 

Process for producing fluid fuel from coal (Patent; 26 claims), 
3:2100 

SYNTHETIC PETROLEUM/RESEARCH PROGRAMS 

Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Monthly report, April 1977, 
3:2501 (FE-2315-13) 

Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Monthly report, May 1977, 3:2502 
(FE-2315-14) 

Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Monthly report, July 1977, 3:2503 
(FE-2315-16) 

SYNTHOIL PROCESS 

Chemicals from coal. Quarterly technical progress report, 
January-March 1977, 3:2096 (FE-1534-46) 

SYNTHOIL PROCESS/CHEMICAL REACTION KINETICS 

— of heterogeneously catalyzed coal hydroliquefaction, 

:2101 
SYNTHOIL PROCESS/CHEMICAL REACTION YIELD 
— of heterogeneously catalyzed coal hydroliquefaction, 
:2101 
SYNTHOIL PROCESS/MATHEMATICAL MODELS 
— of heterogeneously catalyzed coal hydroliquefaction, 
:2101 


SYRIAN HAMSTER 
See HAMSTERS 
SYSTEM FAILURE ANALYSIS 
Application of the Bayes equation to predicting reactor system 
reliability, 3:3835 


T 


TABLES/SURFACE CLEANING 
Arrangement for hydrodynamic cleaning of tube bundles in 
evaporators, heat exchangers or similar devices (Patent), 3:4678 
TANDEM ACCELERATORS 
See VAN DE GRAAFF ACCELERATORS 
TANKS/CATHODIC PROTECTION 
Feasibility of applying cathodic protection to double-wall waste 
storage tanks, 3:2647 (ARH-CD-975) 
TANKS/CONSTRUCTION 
Cylindrical storage tanks, 3:2436 
Cylindrical tank constructions, 3:2437 
Facilities for storage and handling of oil and natural gas, 3:2435 
TANKS/DECONTAMINATION 
Technology for removing sludge and cleaning Savannah River 
Plant radioactive liquid waste tanks (For retirement), 3:2649 
(DP-MS-76-88) 
TANKS/DESIGN 
Cylindrical storage tanks, 3:2436 
Cylindrical tank constructions, 3:2437 
TANKS/FABRICATION 
Heavy equipment and tank construction for production and 
storage of gases and liquids, 3:4697 
TANKS/SENSIBLE HEAT STORAGE 
Experimental investigation of the thermal performance of a two- 
compartment water storage tank, 3:3044 
TANKS/STANDARDS 
Cylindrical storage tanks, 3:2436 
TANTALUM/ANODIZATION 
Anodization constants for tantalum, 3:4417 
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TANTALUM/DIFFUSION 
Diffusion and electrotransport of metallic solutes in thorium metal, 
3:4375 (IS-M-103) 
TANTALUM/EMISSIVITY 
Spectral and total emissivity and reflectivity at high temperatures. 
Final report 1 February 1976-31 January 1977 (0.6 to 11 wm, 
1500K), 3:4369 (AD-A-039209) 
TANTALUM/PHOTON-ATOM COLLISIONS 
Variation of total to K-shell spoconangy cross section ratios with 
atomic number and photon energy, 3:5484 
TANTALUM CARBIDES/TENSILE PROPERTIES 
A directionally solidified iron-chromium aluminum-tantalum 
ion08) eutectic alloy (Fe-13.6 Cr-3.7Al-9TaC), 3:4459 (N-77- 
TANTALUM HYDRIDES/DIFFERENTIAL THERMAL 
ANALYSIS 
Revision of the Ta-H phase diagram, 3:4416 
TANTALUM OXIDES/PHOTOELECTRIC EFFECT 
Optical and electrical experiments at some transition-metal oxide 
foil-electrolyte interfaces, 3:4462 (COO-4381-1) 
TANTALUM SULFIDES/CHEMICAL REACTIONS 
Melting-like bahavior of an intercalated TaS2 phase, 3:2378 
TANTALUM SULFIDES/PHASE TRANSFORMATIONS 
Study of phase transitions and the resulting domain structures by 
means of electron microscopy and electron diffraction, 3:4488 
TAR SANDS 
See OIL SANDS 
TARAPUR-1 REACTOR/FAILED ELEMENT DETECTION 
Fission products and fissile material concentrations in primary 
coolant water as an indicator of fuel performance, 3:3275 (Juel- 


Conf-21) 
TARAPUR-1 REACTOR/FUEL MANAGEMENT 
Core performance and fuel management of RAPS-1 and Tarapur 
reactors, 3:3277 (Juel-Conf-21) 
TARAPUR-! REACTOR/RADIATION PROTECTION 
Management of radiation exposures in nuclear power plants in 
India, 3:3786 (Juel-Conf-21) 
TARAPUR-1 REACTOR/REACTOR COOLING SYSTEMS 
Water chemistry experience at Tarapur Atomic Power Station and 
Rajasthan Atomic Power Station, 3:3280 (Juel-Conf-21) 
TARAPUR-1 REACTOR/REACTOR FUELING 
Man-power planning and refuelling experiences at Tarapur 
Atomic Power Station, 3:3282 (Juel-Conf-21) 
TARAPUR-1 REACTOR/REACTOR INSTRUMENTATION 
Power plant instrumentation and control. Review of performance 
of electrical control circuitry and equipments, 3:3624 (Juel- 


Conf-21) 
TARAPUR-1 REACTOR/REACTOR MAINTENANCE 
Major maintenance activities: mechanical Tarapur Atomic Power 
Station, 3:3276 (Juel-Conf-21) 
TARAPUR-1 REACTOR/REACTOR OPERATION 
Performance of Tarapur Atomic Power Station and feed back for 
improved design of similar stations, 3:3281 (Juel-Conf-21) 
TARAPUR-2 REACTOR/FAILED ELEMENT DETECTION 
Fission products and fissile material concentrations in primary 
coolant water as an indicator of fuel performance, 3:3275 (Juel- 


Conf-21) 
TARAPUR-2 REACTOR/FUEL MANAGEMENT 
Core performance and fuel management of RAPS-1 and Tarapur 
reactors, 3:3277 (Juel-Conf-21) 
TARAPUR-2 REACTOR/RADIATION PROTECTION 
Management of radiation exposures in nuclear power plants in 
India, 3:3786 (Juel-Conf-21) 
TARAPUR-2 REACTOR/REACTOR FUELING 
Man-power planning and refuelling experiences at Tarapur 
Atomic Power Station, 3:3282 (Juel-Conf-21) 
TARAPUR-2 REACTOR/REACTOR MAINTENANCE 
Major maintenance activities: mechanical Tarapur Atomic Power 
Station, 3:3276 (Juel-Conf-21) 
TARAPUR-2 REACTOR/REACTOR OPERATION 
Performance of Tarapur Atomic Power Station and feed back for 
improved design of similar stations, 3:3281 (Juel-Conf-21) 
TARGETS/RADIATION EFFECTS 
—! accumulation on target surfaces irradiated by protons, 
:496 
TATB 
(1,3,5-Triamino-2, 4, 6-trinitrobenzene.) 
TATB/PHOTOMETRY 
Photometric determination of 1,3,5-triamino-2,4, 6-trinitrobenzene 
(TATB) in dimethylsulfoxide (DMSO), 3:4532 (UCID-17542) 
TAURINE/METABOLISM 
Hepatic lesions and hemolysis following administration of 3a, 7a, 
12a-trihydroxy-58-cholestan-26-oyl taurine to rats, 3:5260 


TBP 
(Tributyl phosphate.) 
TBP/HYDROLYSIS 
Solvent performance in THTR nuclear fuel reprocessing. II. On 
the formation of dibutyl phosphoric acid by radiolytic and 
hydrolytic degradation of the TBP-n-paraffin extractant, 3:2587 


TERRESTRIAL ECOSYSTEMS/PLANTS 


TBP/RADIATION DOSES 
Solvent performance in THTR nuclear fuel reprocessing. I. 
Calculation of doses received by TBP-n-paraffin extractant in 
reprocessing THTR fuels applying a Thorex flowsheet, 3:2586 
TBP/RADIOLYSIS 
Solvent performance in THTR nuclear fuel reprocessing. IT. On 
the formation of dibutyl phosphoric acid by radiolytic and 
hydrolytic degradation of the TBP-n-paraffin extractant, 3:2587 
TECHNETIUM 99/RADIONUCLIDE KINETICS 
Gamma camera imaging studies of regional radiation-induced 
injury, 3:5336 (LF-56) 
TECHNETIUM 99/SCINTISCANNING 
Use of rare-earth radionuclides and other bone-seekers in the 
evaluation of bone lesions in patients with multiple wD or 
solitary plasmacytoma (®’Ga, /sup 99m/Tc, ?Er, 1 
167Tm), 3:5271 
TECHNOLOGY TRANSFER/INTERNATIONAL 
COOPERATION 
Energy research and development: US technology transfer to 
advanced Western countries. Final report, 3:3984 (PB-268021) 
TECHNOLOGY UTILIZATION/ENERGY CONSERVATION 
Energy conservation in the development of a new project, 3:4007 
TECHNOLOGY UTILIZATION/GOVERNMENT POLICIES 
Appropriate technology in the United States: an exploratory 
study, 3:3941 
TECHNOLOGY UTILIZATION/RESEARCH PROGRAMS 
Appropriate technology: a directory of activities and projects, 
3:3983 (PB-267970) 
TECHNOLOGY UTILIZATION/REVIEWS 
Appropriate technology in the United States: an exploratory 
study, 3:3941 
TEFLON/CORROSION 
Influence of container material on character of corrosion products 
produced on austenitic stainless steels by hot concentrated 
sodium hydroxide, 3:4415 
TELESCOPE COUNTERS/DESIGN 
Low background detection system for neutron reaction 
experiments, 3:5024 
TELESCOPE COUNTERS/OPERATION 
Identification of atomic numbers up to Z=60 by means of AE-E 
telescopes and a computerized method, 3:5037 
TELESCOPE COUNTERS/PARTICLE IDENTIFICATION 
Identification of atomic numbers up to Z=60 by means of AE-E 
telescopes and a computerized method, 3:5037 
TELLURIC SURVEYS/MEASURING METHODS 
Telluric and D.C. resistivity techniques applied to the geophysical 
investigation of basin and range geothermal systems. Part I. The 
E-field ratio telluric method, 3:3098 (LBL-6325(Pt.1)) 
TELLURIUM/CORROSIVE EFFECTS 
Status of tellurium-hastelloy N studies in molten fluoride salts, 
3:4414 (ORNL/TM-6002) 
TELLURIUM/PHOTOIONIZATION 
Relaxation energies for photoionization of tellurium, 3:4383 
TELLURIUM 123/USES 
Nuclear medicine technology progress report for quarter ending 
June 30, 1977, 3:5268 (ORNL/TM-6044) 
TERBIUM/EMISSION SPECTRA 
Rydberg series in the lanthanides and actinides observed by 
stepwise laser excitation, 3:5465 (UCRL-79521) 
TERBIUM/PHOTOIONIZATION 
Rydberg series in the lanthanides and actinides observed by 
stepwise laser excitation, 3:5465 (UCRL-79521) 
TERBIUM COMPOUNDS/MAGNETIC PROPERTIES 
Magnetic structure and magnetic properties of TbMg, 3:4393 
TERPENES/MOLECULAR STRUCTURE 
Neoconcinndiol hydroperoxidem a novel marine diterpenoid from 
the red alga laurencia, 3:4582 
TERRESTRIAL ECOSYSTEMS/ARID LANDS 
Coal technology (Restoration of surface-mined lands and effects of 
coal utilization and fossil-fuel effluents on freshwater 
ecosystems), 3:5163 (BNWL-2100(Pt.2)) 
Land use (Terrestrial animal and plant ecosystems and Arid Land 
Ecology Reserve administration), 3:5162 (BNWL-2100(Pt.2)) 
TERRESTRIAL ECOSYSTEMS/BIBLIOGRAPHIES 
Abstracts: US-International Biological Program Ecosystems 
Analysis Studies. Volume V, No. 1, 3:5167 (US/IBP-77/2) 
TERRESTRIAL ECOSYSTEMS/LAND USE 
Coal technology (Restoration of surface-mined lands and effects of 
coal utilization and fossil-fuel effluents on freshwater 
ecosystems), 3:5163 (BNWL-2100(Pt.2)) 
TERRESTRIAL ECOSYSTEMS/MONITORING 
Capabilities of the Environmental Monitoring and Support 
Laboratory-Las Vegas. Report for 1970-1976, 3:5184 (PB- 
266651) 
TERRESTRIAL ECOSYSTEMS/PLANTS 
Land use (Terrestrial animal and plant ecosystems and Arid Land 
Ecology Reserve administration), 3:5162 (BNWL-2100(Pt.2)) 





TERRESTRIAL ECOSYSTEMS/RADIONUCLIDE 


TERRESTRIAL ECOSYSTEMS/RADIONUCLIDE 

MIGRATION 

ARHCO studies (Radionuclide migration from radioactive waste 
management areas through terrestrial food chains and wild 
animals), 3:5183 (BNWL-2100(Pt.2)) 

Radioecology of natura] systems. Fifteenth annual progress report, 
August 1, 1976-July 31, 1977 (Plutonium transport in terrestrial 
ecosystems at Rocky Flats Plant with emphasis on biological 
effects on mule deer and coyotes), 3:5176 (COO-1156-89) 

TERRESTRIAL ECOSYSTEMS/REVEGETATION 

Coal technology (Restoration of surface-mined lands and effects of 
coal utilization and fossil-fuel effluents on freshwater 
ecosystems), 3:5163 (BNWL-2100(Pt.2)) 

TERRESTRIAL ECOSYSTEMS/WILD ANIMALS 

Land use (Terrestrial animal and plant ecosystems and Arid Land 

Ecology Reserve administration), 3:5162 (BNWL-2100(Pt.2)) 
TEST FACILITIES/RADIO NOISE 

Photovoltaic system test facility electromagnetic interference 

measurements, 3:2853 (ERDA/NASA/1022-77/11) 
TESTES/BIOLOGICAL RADIATION EFFECTS 

Distribution, retention and cytogenetic effects of 7°°Pu citrate in 

the testes of the Chinese hamster, 3:5335 (LF-56) 
TESTES/RADIATION DOSE DISTRIBUTIONS 
Distribution, retention and cytogenetic effects of *°°Pu citrate in 
the testes of the Chinese hamster, 3:5335 (LF-56) 

TETRYL/DETONATIONS 

Initiation of tetryl by small charges of PETN, 3:5079 
TEXAS/COASTAL REGIONS 

Lineations and faults in the Texas Coastal Zone, 3:5378 
TEXAS/GEOLOGIC FAULTS 

Lineations and faults in the Texas Coastal Zone, 3:5378 
TEXAS/INSOLATION 

Correlation between daily amounts of solar and wind energy and 
monthly trends of the two energy sources, 3:2839 

TEXAS/WATER RESOURCES 

Hydrogeologic significance of depositional systems and facies in 

Lower Cretaceous Sandstones, North-Central Texas, 3:5379 
TEXAS/WIND 
Correlation between daily amounts of solar and wind energy and 
monthly trends of the two energy sources, 3:2839 
TEXTILE INDUSTRY/INDUSTRIAL WASTES 
Waste reclamation in polymeric industry, 3:4765 
THAILAND/COAL MINES 

Open-cut mining equipment and coaling for a brown coal power 

station in Thailand, 3:2236 
THALLIUM 185/ISOMERIC TRANSITIONS 

New isomers of '** '*’T] and the departure of the hsub(9/2) 

intruder state, 3:5545 
THALLIUM 187/ISOMERIC TRANSITIONS 

New isomers of '*° '*7T] and the departure of the hsub(9/2) 

intruder state, 3:5545 
THALLIUM 203/ENERGY LEVELS 

Spectroscopy of proton hole states in the thallium nuclei with the 

(t(pol),a) reaction, 3:5546 
THALLIUM 205/ENERGY LEVELS 

Spectroscopy of proton hole states in the thallium nuclei with the 

(t(pol),a) reaction, 3:5546 
THALLIUM 207/ENERGY LEVELS 
Spectroscopy of proton hole states in the thallium nuclei with the 
(t(pol),a) reaction, 3:5546 
THERMAL BATTERIES/MATERIALS 
Surface analysis of pyrotechnic material, 3:3935 (GEPP-324) 
THERMAL EFFLUENTS/BIOLOGICAL EFFECTS 

Effects of water quality alterations on fish behavior (Effects of 
nuclear and fossil-fuel power plants on water quality and 
ecology of Columbia and Snake Rivers), 3:5194 (BNWL- 
2100(Pt.2)) 

Effects of thermal discharges on aquatic biota. Combined effects 
of waste heat and environmental factors acting in concert, 
3:5214 (BNWL-2100(Pt.2)) 

Power plant heat and chemical effluent effects on selected marine 
and estuarine communities, 3:5215 (BNWL-2100(Pt.2)) 

Temperature influences on growth of aquatic organisms, 3:5216 
(CONF-7705 16-9) 

THERMAL ENERGY STORAGE EQUIPMENT 
Heat storage tanks for solar heating systems, 3:3055 
THERMAL ENERGY STORAGE EQUIPMENT/CORROSION 
Corrosion characteristics of phase change material systems, 3:3062 
THERMAL ENERGY STORAGE EQUIPMENT/COST 

Large-scale thermal energy storage using sodium hydroxide 
(NaOH), 3:3053 

Long-term and seasonal storage group report, 3:3074 

Residential hot water solar energy storage, 3:3059 

THERMAL ENERGY STORAGE EQUIPMENT/ 

DEMONSTRATION PROGRAMS 

Thermal energy storage demonstration unit for Vuilleumier 
cryogenic cooler. Interim report 2 Jun 75-31 Aug 76, 3:3904 
(AD-A-040895) 
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THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 
Dual-medium thermal storage system for solar thermal power 
plants (ERDA 10-MWe pilot plant), 3:3054 
Energy storage-boiler tank: boiler design, materials compatibility 
tests (Heat of fusion), 3:3052 
Large-scale thermal energy storage using sodium hydroxide 
(NaOH), 3:3053 
Solar energy storage subsystem utilizing the latent heat of fusion 
of paraffin hydrocarbons: a progress report (Thermal capacitor), 
3:3063 
Stratification in solar water heater storage tanks, 3:3000 
THERMAL ENERGY STORAGE EQUIPMENT/LATENT 
HEAT STORAGE 
Fundamental studies of direct contact latent heat energy storage 
(NasHPO,-Varsol system), 3:3049 
Plastic solar panel, heat storage, baseboard heating system for 
both swimming pool and home, 3:2936 (UCRL-79294) 
THERMAL ENERGY STORAGE EQUIPMENT/MATERIALS 
Storage of thermal energy in molten salts and metals, 3:3908 (N- 
77-19574) 
THERMAL ENERGY STORAGE EQUIPMENT/ 
MATHEMATICAL MODELS 
Mass and energy transfer in a hot liquid energy storage system, 
3:3045 
Mathematical models of thermal storage, 3:3067 
Proposed method of testing for rating thermal storage devices 
based on thermal performance, 3:3911 
Solar energy storage subsystem utilizing the latent heat of fusion 
of paraffin hydrocarbons: a progress report (Thermal capacitor), 
3:3063 
THERMAL ENERGY STORAGE EQUIPMENT/MEETINGS 
Solar energy storage subsystems for the heating and cooling of 
buildings, 3:3057 
THERMAL ENERGY STORAGE EQUIPMENT/ 
PERFORMANCE 
Dual-medium thermal storage system for solar thermal power 
plants (ERDA 10-MWe pilot plant), 3:3054 
Effects of phase-change energy storage on the performance of air- 
based and liquid-based solar heating systems, 3:3038 
Efficiency of paraffin wax as a thermal energy storage system, 
3:3039 
Experimental investigation of the thermal performance of a two- 
compartment water storage tank, 3:3044 
Fundamental studies of direct contact latent heat energy storage 
(NazHPO,-Varsol system), 3:3049 
THERMAL ENERGY STORAGE EQUIPMENT/ 
PERFORMANCE TESTING 
Development of proposed standards for testing solar collectors 
and thermal storage devices, 3:3011 (NBS-TN-899) 
Proposed method of testing for rating thermal storage devices 
based on thermal performance, 3:3911 
Testing and evaluation procedures group report, 3:3075 
THERMAL ENERGY STORAGE EQUIPMENT/ 
RECOMMENDATIONS 
Rock bed storage systems group report, 3:3071 
Testing and evaluation procedures group report, 3:3075 
THERMAL ENERGY STORAGE EQUIPMENT/RESEARCH 
PROGRAMS 
Fiscal year 1977 annual operating plan for the thermochemical 
energy storage and transport program, 3:3907 (SAND-77-8226) 
Hot water storage systems group report, 3:3070 
THERMAL ENERGY STORAGE EQUIPMENT/REVIEWS 
Comments on heat storage by means of water, 3:3909 
THERMAL ENERGY STORAGE EQUIPMENT/ROCK BEDS 
Rock bed storage systems group report, 3:3071 
THERMAL ENERGY STORAGE EQUIPMENT/ 
SPECIFICATIONS 
Residential hot water solar energy storage, 3:3059 
THERMAL ENERGY STORAGE EQUIPMENT/ 
TECHNOLOGY ASSESSMENT 
Role of the heat storage well future U.S. energy systems. Final 
technical completion report, 3:3905 (PB-263480) 
THERMAL INSULATION/PERFORMANCE TESTING 
Pipe insulation testers, 3:4199 (CONF-770936-1) 
THERMAL INSULATION/REGULATIONS 
Future ordinance for thermal insulation. Results of the ‘Therma’ 
competition, 3:4146 
THERMAL INSULATION/STANDARDS 
Requirements for thermal insulation, 3:4159 
THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 
THERMAL POLLUTION/BIOLOGICAL EFFECTS 
Effects of thermal pollution on certain aquatic invertebrates. Final 
completion report, 3:5350 (PB-263488) 
THERMAL POLLUTION/ECONOMIC IMPACT 
High cost of clean air rules not fully justified, 3:3970 
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THERMAL POLLUTION/ENVIRONMENTAL EFFECTS 
Aspects of reservoir-power station interactions: some effects of 
heat on physico-chemistry, ‘aufwuchs’ ecology, and plankton 
metabolism. Doctoral thesis, 3:5348 (PB-266326) 
THERMAL POLLUTION/MATHEMATICAL MODELS 
Cooling-water discharges in Sweden, studies in models and 
rototype, 3:3656 
THERMAL POLLUTION/REMOTE SENSING 
Results from the National Aeronautics and Space Administration 
remote sensing experiments in the New York bight, 7-17 April 
1975, 3:5217 (N-77-23573) 
THERMAL POWER PLANTS 
See also GEOTHERMAL POWER PLANTS 
THERMAL POWER PLANTS/AIR POLLUTION CONTROL 
EPA and ERDA high-temperature/high-pressure particulate 
control programs. Final report, 3:3203 (PB-266231) 
THERMAL POWER PLANTS/BOILER FUEL 
Nuclear waste steam plant concept, 3:2608 
THERMAL POWER PLANTS/COOLING SYSTEMS 
Alternatives to chlorination for control of condenser tube bio- 
fouling. Final report, 3:3160 (PB-266269) 
Assessment of cooling water supply in the United States, 3:4055 
(HEDL-SA-1214) 
Hydraulic engineering tasks in thermal power plants, 3:3258 
Waste heat management in the electric power industry: issues of 
energy conservation and station operation under environmental 
constraints. Progress report, September 1, 1976-November 30, 
1977, 3:3196 (COO-41 14-1) 
THERMAL POWER PLANTS/DESIGN 
Electric power generating device fed with energy recovered from 
the exhaust gases of an internal combustion engine (Patent), 
3:3153 
Liquid/vapor energy cycle (Patent), 3:3154 
THERMAL POWER PLANTS/ELECTROSTATIC 
PRECIPITATORS 
Electrostatic precipitator malfunctions in the electric utility 
industry. Final report, September 1975-August 1976, 3:3201 
(PB-263504) 
THERMAL POWER PLANTS/ENVIRONMENTAL EFFECTS 
Assessment of cooling water supply in the United States, 3:4055 
(HEDL-SA-1214) 
Environmental influence of conventional thermal power plants, 
3:5141 
Subsoil water as energy carrier, 3:3198 
THERMAL POWER PLANTS/HEAT EXCHANGERS 
Heat exchanger with a tube register (Patent), 3:3165 
THERMAL POWER PLANTS/LOAD MANAGEMENT 
FURES - a computer code for system energy flow analysis, 3:3209 
(AAEC/E-392) 
THERMAL POWER PLANTS/REFUSE DERIVED FUELS 
City of Chicago and Commonwealth Edison Company's watts 
from waste program, 3:4771 
Study of conversion of solid waste to energy in North America, 
3:4253 
Technical and economic overview on the use of solid waste in 
power plant boilers, 3:4762 
THERMAL POWER PLANTS/THERMAL EFFLUENTS 
Remote sensing applied to environmental pollution detection and 
management (a bibliography with abstracts). Report for 1964- 
July 1977, 3:5110 (NTIS/PS-77/0674) 
THERMAL POWER PLANTS/WASTE DISPOSAL 
Ridding power stations of water and waste, 3:3156 
THERMAL POWER PLANTS/WASTE HEAT 
Subsoil water as energy carrier, 3:3198 
Waste heat management in the electric power industry: issues of 
energy conservation and station operation under environmental 
constraints. Progress report, September 1, 1976-November 30, 
1977, 3:3196 (COO-41 14-1) 
THERMAL POWER PLANTS/WASTE HEAT UTILIZATION 
Some considerations on the utilization of thermal drainage for 
greenhouse heating by means of indirect heat exchange system, 
3191 
THERMAL POWER PLANTS/WASTE WATER 
Alternatives to chlorination for control of condenser tube bio- 
fouling. Final report, 3:3160 (PB-266269) 
THERMAL POWER PLANTS/WATER RESOURCES 
Assessment of cooling water supply in the United States, 3:4055 
(HEDL-SA-1214) 
THERMAL SPRINGS/GEOLOGY 
Geothermal investigations in Idaho. Part 5. Geochemistry and 
geologic setting of the thermal waters of the northern Cache 
Valley area, Franklin County, Idaho, 3:3090 (NP-22003/5) 
THERMAL WATERS/CHEMICAL ANALYSIS 
Geothermal investigations in Idaho. Part 2. An evaluation of 
thermal water in the Bruneau-Grand View area, southwest 
Idaho, 3:3089 (NP-22003/2) 
THERMAL WATERS/CHEMICAL COMPOSITION 
Estimation of the capacity of thermal water reservoir by chemical 
component variation, 3:3095 
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Hydrogeochemical features of the thermal waters of the 

northeastern part of Azerbaijan and eastern Jordan, 3:3108 
THERMAL WATERS/FLUID FLOW 

Estimation of the capacity of thermal water reservoir by chemical 

component variation, 3:3095 
THERMAL WATERS/GEOCHEMISTRY 

Geothermal investigations in Idaho. Part 5. Geochemistry and 
geologic setting of the thermal waters of the northern Cache 
Valley area, Franklin County, Idaho, 3:3090 (NP-22003/5) 

Geothermal investigations in Idaho. Part 6. Geochemistry and 
geologic setting of the thermal and mineral waters of the 
Blackfoot Reservoir area, Caribou County, Idaho, 3:3091 (NP- 
22003/6) 

Geothermal investigations in Idaho. Part 7. Geochemistry and 
geologic setting of the thermal waters of the Camas Prairie area, 
Blaine and Camas Counties, Idaho, 3:3092 (NP-22003/7) 

Oxygen and sulfur isotopic composition of sulfate ions from 
mineral and thermal groundwaters of Poland, 3:3109 

Sudeten thermal waters, 3:3087 

THERMAL WATERS/GEOTHERMOMETRY 

Geothermal investigations in Idaho. Part 2. An evaluation of 
thermal water in the Bruneau-Grand View area, southwest 
Idaho, 3:3089 (NP-22003/2) 

THERMAL WATERS/ISOTOPE RATIO 

Oxygen and sulfur isotopic composition of sulfate ions from 

mineral and thermal groundwaters of Poland, 3:3109 
THERMAL WATERS/ORIGIN 

Contribution to knowledge of the Euganeo-Berico hydrothermal 

system, 3:3096 
THERMIONIC CONVERTERS/BIBLIOGRAPHIES 

Thermionics (a bibliography with abstracts). Report for 1970-May 

77 (296 abstracts), 3:4092 (NTIS/PS-77/0527) 
THERMIONIC CONVERTERS/DESIGN 

Solar energy thermionic electricity generating plants for 

spacecrafts, 3:2873 
THERMIONIC CONVERTERS/ELECTRODES 

Choice of electrode configuration of a thermionic converter, 

3:4096 
THERMIONIC CONVERTERS/MATHEMATICAL MODELS 

Thermionic energy conversion research analysis. Annual progress 
report, October 1, 1976-September 31, 1977, 3:4093 (COO-2533- 
5) 

THERMIONIC DIODES 

(A device through which current may pass by virtue of thermionic 

emission of electrons or ions or both.) 
THERMIONIC DIODES/PERFORMANCE 

Diminiode thermionic conversion with 111-iridium electrodes, 
3:4094 (N-76-33991) 

THERMIONIC EMITTERS/SURFACE COATING 

Water slurry coating method for thermionic cathodes, 3:4095 
(AD-D-003861) 

THERMOCHEMICAL HEAT STORAGE 

Metal hydride systems for solar energy storage and conversion, 
3:3066 

Solar heat storage based on inorganic chemical reactions, 3:3065 

THERMOCHEMICAL HEAT STORAGE/FEASIBILITY 

STUDIES 

Some practical aspects of thermal energy storage, 3:2518 

THERMOCHEMICAL HEAT STORAGE/MATERIALS 

Ionic model for the systematic selection of chemical 

decomposition reactions for energy storage, 3:3050 
THERMOCHEMICAL HEAT STORAGE/MATHEMATICAL 

MODELS 

Ionic model for the systematic selection of chemical 
decomposition reactions for energy storage, 3:3050 

THERMOCHEMICAL HEAT STORAGE/RESEARCH 

PROGRAMS 

Thermochemical energy storage and transport program 
semiannual report, October 1976-March 1977, 3:3906 (SAND- 
77-8017) 

THERMODYNAMIC CYCLES 
See also RANKINE CYCLE 
THERMODYNAMIC CYCLES/ENERGY YIELD 
Process for retrieving energy from fluidised gases (Patent), 3:4196 
THERMOELECTRIC GENERATORS/DESIGN 

High efficiency thermoelectric generator for the direct conversion 

of heat into electrical energy (Patent), 3:4089 
THERMOELECTRIC GENERATORS/RESEARCH 

PROGRAMS 

Thermoelectric materials evaluation program. Monthly top 
summary report No. 96 (GdSe/sub x/; TPM-217), 3:4495 
(MMM-2331-0423) 

THERMOELECTRIC GENERATORS/THERMOELECTRIC 

MATERIALS 

Thermoelectric generators that incorporate self-segmenting 
thermoelectric legs (Patent), 3:4091 
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THERMOELECTRIC MATERIALS/RESEARCH PROGRAMS 
Thermoelectric materials evaluation program. Monthly top 
summary report No. 96 (GdSe/sub x/; TPM-217), 3:4495 

(MMM-2331-0423) 
THERMOLUMINESCENT DOSEMETERS/PERFORMANCE 
Neutron dosimetry by thermoluminescence dosimeter, 3:5030 
THERMONUCLEAR DEVICES 
See also MIGMA DEVICES 
ORMAK DEVICES 
THERMONUCLEAR DEVICES/PLASMA CONFINEMENT 
Apparatus for the stable confinement of an ionized gas column 
inside a magnetic field (Patent), 3:5625 
THERMONUCLEAR FUELS/DESIGN 
Ion beam inertial fusion target designs, 3:5723 (UCRL-78474) 
THERMONUCLEAR FUELS/HEALTH HAZARDS 
Nuclear fusion (Effects of chronic tritium uptake on rainbow trout 
and crabs), 3:5339 (BNWL-2100(Pt.2)) 
THERMONUCLEAR FUELS/LASER IMPLOSIONS 
Electron-flux limitation due to ion acoustic instability, 3:5721 (N- 
77-14860) 
THERMONUCLEAR REACTIONS/ALPHA PARTICLES 
New poy for studying some effects of suprathermal alpha 
articles, 3:5680 
THERMONUCLEAR REACTIONS/RESEARCH PROGRAMS 
Inventory of energy research and development: 1973-1975. 
Volume II, Serial U. Part I, 3:3981 (PB-265126(Pt.1)) 
THERMONUCLEAR REACTOR COOLING SYSTEMS/HEAT 
TRANSFER 
Heat transfer models for fusion blanket first walls, 3:5717 (BNL- 
22826) 
THERMONUCLEAR REACTOR MATERIALS/MATERIALS 
TESTING 


Chemical Engineering Division fast-neutron dosimetry annual 
report, July 1975-June 1976, 3:5728 (ANL-76-104) 
Fusion reactor materials testing (DT fuel), 3:5729 (COO-2218-82) 
Spatial variation of the damage energy and gas production in the 
experimental volume of a Li(D,n) neutron radiation damage 
facility, 3:4425 
THERMONUCLEAR REACTOR MATERIALS/NEUTRON 
REACTIONS 
Nuclear design sensitivity analysis for a fusion reactor, 3:5681 
THERMONUCLEAR REACTOR MATERIALS/ 
PERMEABILITY 
Studies in fusion reactor technology. Final report, September 1, 
1974-August 31, 1977, 3:5730 (COO-3028-29) 
THERMONUCLEAR REACTOR MATERIALS/PHYSICAL 
RADIATION EFFECTS 
Assessment of ionization-assisted damage processes in CTR first- 
wall materials, 3:4514 
THERMONUCLEAR REACTOR MATERIALS/ 
RADIOACTIVITY 
Fast neutron induced activity of elements relevant to fusion 
reactor structural design. Memorandum report, 3:5727 (AD-A- 
040430) 
THERMONUCLEAR REACTOR WALLS 
See also FIRST WALL 
THERMONUCLEAR REACTOR WALLS/NEUTRON 
REACTIONS 
Nuclear design sensitivity analysis for a fusion reactor, 3:5681 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed.) 
See also E-BEAM TYPE REACTORS 
LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
THERMONUCLEAR REACTOR WALLS 
TOKAMAK TYPE REACTORS 
Magnetohydrodynamic generators in power generation (a 
bibliography with abstracts). Report for 1964-Jun 77, 3:4066 
(NTIS/PS-77/0529) 
THERMONUCLEAR REACTORS/ACCELERATORS 
Accelerators for fusion: a panel discussion, 3:4823 
Inertial confinement fusion energy with particle beams, 3:4801 
THERMONUCLEAR REACTORS/BIBLIOGRAPHIES 
Technology index, for plasmaphysics research and fusion reactors. 
Volume 11, No. 7, 1977. Bibliography, author index, subject 
index, appendix , 3:5618 
THERMONUCLEAR REACTORS/CRYOPUMPS 
Large-scale cryopumping for controlled fusion, 3:5733 (UCRL- 
79381) 
THERMONUCLEAR REACTORS/DISTRIBUTION 
FUNCTIONS 
Velocity-space methods for fusion reactor plasmas, 3:5648 
THERMONUCLEAR REACTORS/ENERGY TRANSFER 
Proceedings of the workshop on switching requirements and R 
and D for fusion reactors, 3:5694 (EPRI-ER-376-SR) 
NPGSR) high power switching technology, 3:5712 (EPRI-ER- 
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Switch requirements for Doublet III and EPR, 3:5702 (EPRI-ER- 
376-SR) 
Technical approaches to switching problems associated with 
fusion research, 3:5707 (EPRI-ER-376-SR) 
THERMONUCLEAR REACTORS/IMPLOSIONS 
Fast liner proposal, 3:5675 (LA-6707-P) 
THERMONUCLEAR REACTORS/IMPURITIES 
CTR plasma ———s studies. Progress report, October 1, 
1976-September 30, 1977, 3:5678 (COO-2218-91) 
THERMONUCLEAR REACTORS/ION BEAMS 
Generation and focusing of intense ion beams for pellet fusion, 
3:4850 
THERMONUCLEAR REACTORS/ION SOURCES 
Pellet fusion by high energy heavy ions, 3:4942 
THERMONUCLEAR REACTORS/MAINTENANCE 
Developing maintainability in controlled thermonuclear reactors. 
Progress report, April 1, 1977-May 31, 1977, 3:5731 (COO-4184- 
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THERMONUCLEAR REACTORS/MATHEMATICAL 
MODELS 
Velocity-space methods for fusion reactor plasmas, 3:5648 
THERMONUCLEAR REACTORS/MIGMA DEVICES 
Design considerations for a migma advanced fuel fusion reactor, 


3:4807 
THERMONUCLEAR REACTORS/PLANNING 
Development of controlled thermonuclear fusion reactors and 
their prospect, 3:5677 
THERMONUCLEAR REACTORS/POWER GENERATION 
Thermonuclear fusion power, 3:3990 
THERMONUCLEAR REACTORS/POWER SUPPLIES 
10 kA, 300 kJ Magnetic Energy Transfer and Storage (METS) 
test facility, 3:5692 
THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 
International fusion reactor development (Summary of 4 major 
programs), 3:5674 (ANL-77-XX-62) 
THERMONUCLEAR REACTORS/REVIEWS 
Thermonuclear fusion power, 3:3990 
THERMONUCLEAR REACTORS/SUPERCONDUCTING 
MAGNETS 
Proceedings of the workshop on structural analysis needs for 
magnetic fusion energy superconducting magnets: a technical 
assessment, 3:5685 (CONF-760984-) 
THERMONUCLEAR REACTORS/SWITCHES 
Bibliography on switches. Appendix, 3:5716 (EPRI-ER-376-SR) 
~— voltage direct current interruption, 3:5708 (EPRI-ER-376- 
R) 


Switching for fusion reactors, 3:5711 (EPRI-ER-376-SR) 
Technical approaches to switching problems associated with 
fusion research, 3:5707 (EPRI-ER-376-SR) 
THERMONUCLEAR REACTORS/WALL LOADING 
New eo for studying some effects of suprathermal alpha 
particles, 3:5680 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOPHOTOVOLTAIC CONVERTERS/DESIGN 
Thermophotovoltaic project, 3:2848 (EPRI-ER-283-SR(Vol.2)) 
THERMOSYPHON EFFECT/MATHEMATICAL MODELS 
Analytical and experimental study of thermosyphon solar water 
heaters, 3:2999 
Experimental investigation and computer modeling of a solar 
natural circulation system, 3:2998 
THETA PINCH/ADIABATIC COMPRESSION HEATING 
Formation and adiabatic compression of reversed-field theta 
pinches in imploding liners. Memorandum report, 3:5619 (AD- 
A-041737) 
THETA PINCH/IMPLOSIONS 
Formation and adiabatic compression of reversed-field theta 
pinches in imploding liners. Memorandum report, 3:5619 (AD- 
A-041737) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOLS/SOLVENT EXTRACTION 
Liquid-liquid extraction apparatus (Patent; for extracting 
ew from hydrocarbon over wide range of flow rates), 
:2354 
THOMAS-FERMI MODEL/ANIONS 
Existence of negative ions in the framework of the statistical 
model (Thomas-Fermi model, diamagnetic susceptibilities), 
3:5488 (SAND-77-6015) 
THORAX 
See CHEST 
THOREX PROCESS 
Solvent performance in THTR nuclear fuel reprocessing. I. 
Calculation of doses received by TBP-n-paraffin extractant in 
reprocessing THTR fuels applying a Thorex flowsheet, 3:2586 
THOREX PROCESS/HAZARDS 
Safety aspects of solvent nitration in HTGR fuel reprocessing, 
3:2576 (GA-A-14372) 
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THORIUM/COMPTON EFFECT 
Compton scattering of 1.12 MeV gamma rays by K-shell 
electrons, 3:5575 
THORIUM/PERMEABIDL ITY 


Diffusion and electrotransport of metallic solutes in thorium metal, 


3:4375 (IS-M-103) 
THORIUM/PHOTON-ATOM COLLISIONS 
Inelastic scattering of 279-keV gamma rays by bound electrons in 
heavy atoms, 3:5483 
THORIUM 232/NEUTRON REACTIONS 
Nuclear theory based cross sections of 7°*Th, 7°°Th, and 7°°U and 
their applications in reactor technology, 3:5594 
THORIUM 232/RADIOECOLOGICAL CONCENTRATION 
238U and **°Ra equilibrium and thorium-uranium ratio in New 
Zealand soils: their relationship to iron and potassium content 
(#3*Th, “°K), 3:5179 
THORIUM 232 TARGET/KRYPTON 86 REACTIONS 
Fission of **?Th, 7°*U, 244Pu, 248Cm induced by Xe and Kr ions at 
Coulomb barrier energies, 3:5556 
THORIUM 232 TARGET/XENON 136 REACTIONS 
Fission of 7°?Th, 7°*U, *44Pu, *48Cm induced by Xe and Kr ions at 
Coulomb barrier energies, 3:5556 
THORIUM 233/NEUTRON REACTIONS 
Nuclear theory based cross sections of ***Th, *°°Th, and ***U and 
their applications in reactor technology, 3:5594 
THORIUM CYCLE/ECONOMICS 
Fuel cycle alternatives for nuclear power reactors, 3:3517 
THORIUM ORES/CHEMICAL COMPOSITION 
Behavior of uranium and thorium in forming granitoids of the 
Vanch-Yazgulem complex (Central Pamir), 3:2531 
THORIUM ORES/DISTRIBUTION 
Earth structure and distribution laws concerning metallic raw 
materials, in particular uranium and thorium, 3:2528 
THORIUM OXIDES/RADIATION EFFECTS 
Fission product effects in thoria, 3:3617 
THTR-300 REACTOR/COOLING TOWERS 
Experience with the construction of the cable net cooling tower at 
chmehausen, 3:3354 
THTR-300 REACTOR/REACTOR CONTROL SYSTEMS 
Control concept and load following behaviour of the THTR 300 
nuclear power station at Uentrop, 3:3627 
THTR-300 REACTOR/REACTOR VESSELS 
Liner design and construction on the THTR (thorium high 
temperature reactor) and the safety containment at 
Gundremmingen II nuclear power station, 3:3355 
THTR-300 REACTOR/SPENT FUEL STORAGE 
Project of a continuation store for burned-up fuel elements from 
high-temperature reactors, 3:3352 
THULIUM 167/SCINTISCANNING 
Use of rare-earth radionuclides and other bone-seekers in the 
evaluation of bone lesions in patients with multiple a or 
solitary rn (Ga, /sup 99m/Tc, '7'Er, 
167Tm), 3:5 
THULIUM ALLOYS/ MAGNETIC PROPERTIES 
Magnetic ion-lattice interaction in RZn compounds, 3:4397 
THULIUM OXIDES/ELASTICITY 
Elastic properties of polycrystalline scandium and thulium 
sesquioxides, 3:4460 
THYMOCYTES/CELL PROLIFERATION 
Distribution of rapidly and slowly renewed T, B, and ‘’Null” 
lymphocytes in mouse bone marrow, thymus, lymph nodes, and 
spleen, 3:5249 
THYMOCYTES/IMMUNE REACTIONS 
Cooperation of nonsyngeneic tolerant lymphocytes: genetic 
restriction (X Radiation), 3:5312 
THYRISTORS/ELECTRICAL PROPERTIES 
New technologies for silicon high-power elements. Structures 
with high turn-off gain, 3:4753 (BMFT-FB-T-76-65) 
THYROID/PEROXIDASES 
Thyroid peroxidase of the pig, dog, rat, and mouse. Solubilization 
and identification of isozymes by isoelectric focusing, 3:5241 
THYROID/RADIATION DOSES 
Studies on the exposure pathway-air-grass-cow-milk for 
radioiodine due to release during normal operation from the 
Gundremmingen nuclear power station in 1975, 3:3649 (STH- 
15/76) 
THYROTOXICOSIS 
See HYPERTHYROIDISM 
TIDAL POWER/FEASIBILITY STUDIES 
Utilizing alternative energy sources in France, 3:4063 
TIDAL POWER PLANTS/COST BENEFIT ANALYSIS 
Environmental assessment of solar energy power plants (USA), 
3:2895 (EPRI-ER-371-SR) 
TIDAL POWER PLANTS/ENVIRONMENTAL IMPACTS 
Environmental assessment of solar energy power plants (USA), 
3:2895 (EPRI-ER-371-SR) 
TIDAL POWER PLANTS/SITE SELECTION 
Environmental assessment of solar energy power plants (USA), 
3:2895 (EPRI-ER-371-SR) 


TITANIUM/CRACKS 


TIME-OF-FLIGHT SPECTROMETERS/CALIBRATION 
Experimental study of the prompt fission neutron spectrum 
induced by 0.5-MeV neutrons incident on uranium-235, 3:5558 
TIME-OF-FLIGHT SPECTROMETERS/EFFICIENCY 
Experimental study of the prompt fission neutron spectrum 
induced by 0.5-MeV neutrons incident on uranium-235, 3:5558 
TIME-OF-FLIGHT SPECTROMETERS/ENERGY 
RESOLUTION 
Experimental study of the prompt fission neutron spectrum 
induced by 0.5-MeV neutrons incident on uranium-235, 3:5558 
TIN/ABUNDANCE 
Analysis of metals found in incinerator residue, 3:4259 
TIN/ALBEDO 
Backscattering of gamma rays by barriers from various media, 
3:5580 


TIN/AVAILABILITY 

Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 4: 
materials supply and management panel report, 3:4319 (ERDA- 
76-28V 1(App.4)) 

TIN/OPTICAL MODELS 

Optical model analysis of nonelastic interaction of 14.2 MeV 

neutrons, 3:5592 
TIN/PHOTON TRANSPORT 

Gamma ray attenuation coefficient measurements at 1115, 1173, 
and 1332 keV, 3:5571 

Gamma ray build-up factors for finite media, 3:5583 

TIN/PHOTON-ATOM COLLISIONS 

Variation of total to K-shell photoelectric cross section ratios with 

atomic number and photon energy, 3:5484 
TIN 124/HEAVY ION REACTIONS 

Hydrodynamical calculations of heavy-ion collisions (Fragment 

elongation, differential cross sections), 3:5540 (LA-UR-77-1965) 
TIN 124 TARGET/HEAVY ION REACTIONS 

Hydrodynamical calculations of heavy-ion collisions (Fragment 

elongation, differential cross sections), 3:5540 (LA-UR-77-1965) 
TIN ALLOYS/TRANSITION TEMPERATURE 

Effect of composition on T/sub c/ in some high T/sub c/ A-15 

structure superconductors, 3:4380 
TIN OXIDES/ABSORPTION SPECTRA 

Semitransparent tin-oxide films on Pyrex plates: measurements of 

reflectivity, 3:4467 
TIN OXIDES/REFLECTIVITY 
Semitransparent tin-oxide films on Pyrex plates: measurements of 
reflectivity, 3:4467 
TIRES/COMBUSTION 
Scrap-tire-fired boiler, 3:4787 
TIRES/RECYCLING 

Disposal study (tires and other polymeric materials). Final report, 

3:4226 (AD-A-039453) 
TIRES/WASTE DISPOSAL 

Disposal study (tires and other polymeric materials). Final report, 

3:4226 (AD-A-039453) 
TIRES/X-RAY RADIOGRAPHY 
Device for X-ray examination of pneumatic tire treads of vehicles 
(Patent), 3:4751 
TISSUE-EQUIVALENT MATERIALS/PHOTON TRANSPORT 
Spectrum shapes of low-energy photon sources, 3:5585 
TISSUES 
See also CONNECTIVE TISSUE 
EPITHELIUM 
SKIN 
TISSUES/SAMPLING 

Quarterly report of the Energy Research and Development 
Administration, Division of Operational and Environmental 
Safety: quality assurance program (Quality assurance of 
radiometric measurements of air, soil, water, plant and animal 
tissues), 3:5096 (HASL-323) 

Quarterly report of the Energy Research and Development 
Administration, Division of Operational and Environmental 
Safety: quality assurance program (Quality assurance of 
radiometric measurements of air, soil, water, plant and animal 
tissues), 3:5097 (HASL-323(App.)) 

TITANIUM/AVAILABILITY 

Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 4: 
materials supply and management panel report, 3:4319 (ERDA- 
76-28V 1(App.4)) 

TITANIUM/BLISTERS 
In-situ observations of ion implanted surfaces, 3:4443 
TITANIUM/CORROSION RESISTANCE 

Oxidation and corrosion behavior of modified-composition, low- 

chromium 304 stainless steel alloys (870 C), 3:4413 (N-77-23241) 
TITANIUM/CRACKS 

Reactions and electrochemical kinetics of newly-generated metal 
surfaces. Final report, 1 July 1975-31 August 1976, 3:4405 (AD- 
A-036570) 
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TITANIUM/DEUTERATION 
Deuteriding of thin titanium films: the effect of carbon monoxide 
surface contamination, 3:4569 
TITANIUM/ENERGY-LEVEL TRANSITIONS 
Beam-foil spectroscopy. Final report, 1 January 1971-31 
December 1976, 3:5454 (AD-A-036195) 
TITANIUM/ION IMPLANTATION 
In-situ observations of ion implanted surfaces, 3:4443 
TITANIUM/STRESS CORROSION 
Reactions and electrochemical kinetics of newly-generated metal 
surfaces. Final report, 1 July 1975-31 August 1976, 3:4405 (AD- 
A-036570) 
TITANIUM/X-RAY FLUORESCENCE ANALYSIS 
Inorganic constituents in Finnish fuel peat ash, 3:2138 
TITANIUM ALLOYS 
See also RENE 41 
TITANIUM BASE ALLOYS 
TITANIUM ALLOYS/BLISTERS 
Influence of temperature on the blister behavior of vanadium and 
binary V-Ti-alloys during 200-and 2000-keV helium irradiation, 


3:4435 
TITANIUM ALLOYS/DISLOCATIONS 
Observation of multiple-layer loops in nickel base alloys under ion 
bombardment, 3:4447 
TITANIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Influence of temperature on the blister behavior of vanadium and 
pet! V-Ti-alloys during 200-and 2000-keV helium irradiation, 
4435 
Observation of multiple-layer loops in nickel base alloys under ion 
bombardment, 3:4447 
TITANIUM ALLOYS/SELF-DIFFUSION 
TheoreTical investigation of anomalous properties of bec ti, Zr, 
and Hf alloys. Final report 1 May 1973-31 July 1976, 3:4331 
(AD-A-042108) 
TITANIUM ALLOYS/SORPTIVE PROPERTIES 
Absorption and desorption rates of He and D2 for LaNis, LaCos, 
LaNieCos, and FeTi. Interim report, 3:3933 (AD-A-039518) 
TITANIUM BASE ALLOYS/AGE HARDENING 
Precipitation hardening in single crystals of a Bcc Ti-V-Si alloy, 
3:4348 
TITANIUM BASE ALLOYS/EMBRITTLEMENT 
Effect of hydrogen content on embrittlement and stress corrosion 
susceptibility of Ti-8Al-1Mo-1V, 3:4406 (AD-A-039244) 
TITANIUM BASE ALLOYS/PHASE STUDIES 
Equilibrium silicide in beta Ti-V alloys containing Si. Technical 
report (Ti-30 to 40 V-1 Si), 3:4330 (AD-A-040957) 
TITANIUM BASE ALLOYS/STRESS CORROSION 
Effect of hydrogen content on embrittlement and stress corrosion 
susceptibility of Ti-8Al-1Mo-1V, 3:4406 (AD-A-039244) 
TITANIUM BORIDES/PHYSICAL RADIATION EFFECTS 
Facies of ion bombarded surfaces, 3:4438 
TITANIUM CARBIDES/FABRICATION 
Development of ‘cemented alloy carbides’ for hard rock boring. 
Final report 1 Oct 1974-31 Dec 1976 ((Ti,V)C + (062 Ni + 
0.38 Mo)), 3:4448 (PB-266665) 
TITANIUM ISOTOPES/LASER ISOTOPE SEPARATION 
A status of progress for the laser isotope separation (lis) process, 
3:2558 (N-76-33496) 
TITANIUM OXIDES/PHOTOELECTRIC EFFECT 
Optical and electrical experiments at some transition-metal oxide 
foil-electrolyte interfaces, 3:4462 (COO-438 1-1) 
TITANIUM OXIDES/THERMAL EXPANSION 
Zero and low coefficient of thermal expansion polycrystalline 
oxides, 3:4463 (LA-6918-MS) 
TITANIUM SILICIDES/PHASE STUDIES 
Equilibrium silicide in beta Ti-V alloys containing Si. Technical 
report (Ti-30 to 40 V-1 Si), 3:4330 (AD-A-040957) 
OADS 


See FROGS 
TOBACCO/SOLAR DRYING 
Immediate solar-energy utilization using greenhouse bulk curing 
and drying system. Final report, January 1975-April 1976, 
3:2995 (PTP-74-17622) 
TOBACCO SMOKES/BIOASSAY 
Chemical production of excited states in biology: mechanism, 
regulation and function. Renewal proposal and tri-annual 
summary report, July 1, 1974-June 30, 1977, 3:5229 (COO-3277- 
47 


TOKAMAK TYPE REACTORS/DRIFT INSTABILITY 
Shear stabilization of drift waves in noncircular cross section 
axisymmetric configurations. Memorandum report, 3:5657 (AD- 
A-040748) 
TOKAMAK TYPE REACTORS/ENERGY STORAGE 
Review of fusion reactor ohmic heating switching development 
requirements, 3:5701 (EPRI-ER-376-SR) 
TOKAMAK TYPE REACTORS/ENERGY TRANSFER 
Neutral beam injection and ohmic heating switch needs for a 
> experimental power reactor, 3:5705 (EPRI-ER-376- 
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TOKAMAK TYPE REACTORS/MAGNET COILS 
Uncertainties in calculated heating and radiation damage in the 
toroidal field coil of a tokamak experimental power reactor due 
to neutron cross-section errors, 3:5683 
TOKAMAK TYPE REACTORS/ 
MAGNETOHYDRODYNAMICS 
Time integration of the ideal MHD equations in 2D Tokamak 
geometry, 3:5662 
TOKAMAK TYPE REACTORS/PLASMA SIMULATION 
Fluid simulation of large tokamak plasmas using a variable spatial 
mesh, variable time-step implicit procedure, 3:5651 
TOKAMAK TYPE REACTORS/POWER SUPPLIES 
Pulsed power requirements for tokamak fusion reactors, 3:5703 
(EPRI-ER-376-SR) 
TOKAMAK TYPE REACTORS/SUPERCONDUCTING 
MAGNETS 
Conceptual studies of toroidal field magnets for the tokamak 
(fusion) experimental power reactor. Final report, 3:5690 (ORO- 
5154-1) 
Conceptual studies of toroidal field magnets for the tokamak 
experimental power reactor. Final report, 3:5689 (ORO-5153-1) 
Toroidal simulation for a superconducting Tokamak, 3:5691 (RL- 


77-040/A) 
TOKAMAK TYPE REACTORS/SWITCHES 
Switching requirements for the Argonne National Laboratory 
(ANL) reference design tokamak experimental power reactor, 
3:5704 (EPRI-ER-376-SR) 
Switching devices for fusion reactors, 3:5710 (EPRI-ER-376-SR) 
TOKYO FAST SOURCE REACTOR 
See YAYOI REACTOR 
TOLUENE/DEALKYLATION 
Kinetics of the steam dealkyation of toluene over the Group VIII 
noble metals, 3:2375 
TOROIDAL PINCH DEVICES/POWER SUPPLIES 
Switching requirements for pulsed high-beta reactors, 3:5695 
(EPRI-ER-376-SR) 
TOROIDAL PINCH DEVICES/SWITCHES 
Switching requirements for near-term, pulsed high-beta 
experiments, 3:5697 (EPRI-ER-376-SR) 
TOROIDAL SCREW PINCH DEVICES/ADIABATIC 
COMPRESSION HEATING 
Heating of a pinch at intermediate B-values. Report 76-98 (Snow- 
plow model calculations), 3:5622 (NP-21656) 
TOROIDAL SCREW PINCH DEVICES/ELECTRON DENSITY 
Local electron density measurements in a screw pinch by means of 
a Michelson interferomter, 3:5634 (Rijnhuizen-76-98) 
TOROIDAL SCREW PINCH DEVICES/PLASMA DENSITY 
Local electron density measurements in a screw pinch by means of 
a Michelson interferomter, 3:5634 (Rijnhuizen-76-98) 
TOROIDAL THETA PINCH DEVICES/POWER SUPPLIES 
Switching requirements for pulsed high-beta reactors, 3:5695 
(EPRI-ER-376-SR) 
TOTAL ENERGY SYSTEMS/BUILDINGS 
Use of the Building Loads Analysis and System Thermodynamics 
program to perform total energy system analysis. Interim report 
(Blast), 3:3942 (AD-A-040744) 
TOTAL ENERGY SYSTEMS/FEASIBILITY STUDIES 
Total integrated energy system (TIES) feasibility analysis for the 
downtown redevelopment project, Pasadena, California, 3:4166 
(SAN/1151-1) 
TOTAL ENERGY SYSTEMS/SOLAR ENERGY 
Solar Total Energy Test Facility Project. Semiannual report, 
October 1976-March 1977, 3:2915 (SAND-77-0738) 
TOTAL ENERGY SYSTEMS/TEST FACILITIES 
Solar Total Energy Test Facility Project. Semiannual report, 
October 1976-March 1977, 3:2915 (SAND-77-0738) 
TOTAL FLOW SYSTEMS/TURBINE BLADES 
Detachable blade configurations for a total flow geothermal 
turbine, 3:3118 (UCID-17554) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOWER FOCUS COLLECTORS/NET ENERGY 
Solar tower: thermal collection energy component: 10 MWe pilot 
plant, 3:2910 
TOWER FOCUS COLLECTORS/PILOT PLANTS 
Solar tower: thermal collection energy component: 10 MWe pilot 
plant, 3:2910 
TOWER FOCUS POWER PLANTS/CENTRAL RECEIVERS 
Closed cycle, high temperature central receiver concept for solar 
electric power, 3:2906 (EPRI-ER-371-SR) 
Closed cycle, high temperature central receiver concept for solar 
electric power, 3:2904 (EPRI-ER-283-SR(Vol.2)) 
Open cycle gas turbine solar electric system, 3:2905 (EPRI-ER- 
283-SR(Vol.2)) 
TOWER FOCUS POWER PLANTS/DEMONSTRATION 
PROGRAMS 
Central receiver solar thermal power plant systems analysis, 
3:2911 
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TOWER FOCUS POWER PLANTS/DESIGN 
Closed cycle, high temperature central receiver concept for solar 
electric power, 3:2906 (EPRI-ER-371-SR) 
Smith Multimodule solar-electric-plant, 3:2913 
TOWER FOCUS POWER PLANTS/GAS TURBINES 
Open cycle gas turbine solar electric system. Conceptual design of 
high temperature receiver and turbine interfaces, 3:2907 (EPRI- 
ER-371 1-SR) 
Open cycle ro turbine solar electric system, 3:2905 (EPRI-ER- 
283-SR(Vol.2)) 
TOWER FOCUS POWER PLANTS/HEAT EXCHANGERS 
Open cycle gas turbine solar electric system. Conceptual design of 
hi — go — receiver and turbine interfaces, 3:2907 (EPRI- 
71- 
TOWER FOCUS POWER PLANTS/HELIOSTATS 
Central receiver solar thermal power system, collector subsystem. 
Quarterly technical progress report No. 5, 3:2908 (SAN-1111- 
76-5 


Open cycle gas turbine solar electric system. Conceptual design of 
high —— receiver and turbine interfaces, 3:2907 (EPRI- 
ER-37 

TOWER FOCUS POWER PLANTS/PILOT PLANTS 
Baseline design for large scale solar thermal electric conversion, 
:2912 


Central receiver solar thermal power system, collector subsystem. 
Quarterly technical progress report No. 5, 3:2908 (SAN-1111- 
76-5) 

TOWER FOCUS POWER PLANTS/THERMAL ENERGY 

STORAGE EQUIPMENT 

Dual-medium thermal storage system for solar thermal power 
plants (ERDA 10-MWe pilot plant), 3:3054 

TOWN GAS/STORAGE 
Spherical containers in power supply, 3:4698 
TOXIC MATERIALS/BIOASSAY 

Effects of thermal discharges on aquatic biota. Combined effects 
of waste heat and environmental factors acting in concert, 
3:5214 (BNWL-2100(Pt.2)) 

TOXIC MATERIALS/SOLVENT EXTRACTION 

Solvent extraction studies using high-molecular-weight amines. 

Progress report, 3:4539 (ORO-4535-4) 
TRACHEA/NEOPLASMS 

Induction of preneoplastic and neoplastic lesions in grafted rat 
tracheas continuously exposed to benzo(a)pyrene, 3:5360 

Quantitative exposure of grafted rat tracheas to 7,12- 
dimethylbenz(a)anthracene, 3:5359 

TRACKS 
See PARTICLE TRACKS 
TRANS 104 ELEMENTS/CHEMISTRY 

Hydration energies and specific influence of oxo complexes and 
high coordination numbers on the predicted chemistry of 
superheavy elements, 3:4612 

TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFORMERS/PERFORMANCE 

Time-delay transformer for overcurrent protection, 3:5715 (EPRI- 

ER-376-SR) 
TRANSISTORS 

See also MOS TRANSISTORS 
TRANSISTORS/MATHEMATICAL MODELS 

EMP response and damage modeling of diodes, junction field 
effect transistor damage testing and semiconductor device 
failure analysis. Final technical report Aug 74-Dec 75, 3:5043 
(AD-A-040154) 

TRANSISTORS/PHYSICAL RADIATION EFFECTS 

Prediction and measurement results of radiation damage to CMOS 

devices on board spacecraft, 3:5048 (N-77-19162) 
TRANSITION ELEMENT ALLOYS/MAGNETIC PROPERTIES 

Intermetallic compounds containing lanthanides (studies of 
magnetic anisotropy). Final report 15 January 1974-14 January 
1977, 3:4373 (AD-A-041947) 

TRANSITION ELEMENT ALLOYS/MOLECULAR MODELS 

Molecular field coefficients in rare-earth-3d transition metal 
composition, 3:4398 

TRANSITION ELEMENT COMPOUNDS/CRYSTAL 

STRUCTURE 

Interstitial phases, 3:4456 

TRANSITION ELEMENTS/CATALYTIC EFFECTS 

Synthesis of gaseous hydrocarbons from carbon monoxide and 
hydrogen over transition metal catalysts. 1. The activity and 
selectivity of graphite-supported metal catalysts, 3:2781 

TRANSITION ELEMENTS/ELECTRONIC STRUCTURE 

Self-consistent field model for condensed matter, 3:4332 (LA-UR- 
77-1595) 

TRANSITION ELEMENTS/FABRICATION 

Amorphous and metastable materials. Final report, 3:4368 (AD-A- 
032064) 

TRANSITION ELEMENTS/PHYSICAL PROPERTIES 

Amorphous and metastable materials. Final report, 3:4368 (AD-A- 
032064) 


TRITIUM/ENVIRONMENTAL TRANSPORT 


TRANSPIRATION/MEASURING METHODS 
Determination of photosynthesis and transpiration using a flow 
through gas exchange chamber, 3:5056 (UCLA-12-1119) 
TRANSPORT 
(Limited to the movement of goods and persons.) 
TRANSPORT/NUCLEAR MATERIALS MANAGEMENT 
Configuration of road convoys: a simulation study, 3:2692 
(SAND-77-8625) 
TRANSPORT/SIMULATION 
Configuration of road convoys: a simulation study, 3:2692 
(SAND-77-8625) 
TRANSPORTATION SECTOR 
Analysis of energy projections for infrastructure development 
requirements. Final report (Highway development needs for 
energy production), 3:3953 (PB-266419) 
Infrastructure and highway support needs of regions affected by 
energy activities. Final report, 3:3952 (PB-266352) 
TRANSPORTATION SECTOR/ENERGY CONSUMPTION 
Hidden waste. Final issue report, 3:4110 (PB-266429) 
TRANSPORTATION SECTOR/FUELS 
Economics of energy for transportation (Book chapter; in 
German), 3:4173 
TRANSPORTATION SECTOR/GOVERNMENT POLICIES 
Federal and state influence on transportation facilities, services, 
and fuel consumption. Final issue report, 3:4022 (PB-266427) 
TRANSPORTATION SECTOR/SYSTEMS ANALYSIS 
A methodology for making a quantitative assessment of passenger 
transportation alternatives. Final report (On basis of energy 
conservation, air quality, commuter costs, and land use), 3:4168 
(AD-A-040952) 
TRANSPORTATION SYSTEMS 
See also RAPID TRANSIT SYSTEMS 
TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 
Assessment of the opportunities for achieving energy efficiencies 
in transportation, 3:4172 (UCRL-13719) 
TRANSPORTATION SYSTEMS/ENERGY EFFICIENCY 
Federal and state influence on transportation facilities, services, 
and fuel consumption. Final issue report, 3:4022 (PB-266427) 
TRANSPORTATION SYSTEMS/FUEL CONSUMPTION 
Energy conservation: transportation (a bibliography with 
abstracts). Report for 1964-May 1977, 3:4170 (NTIS/PS-77/ 
0395) 
Fuel consumption: transportation (a bibliography with abstracts). 
Report for 1964-Jun 77, 3:4183 (NTIS/PS-77/0552) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
TRANSURANIUM ELEMENTS/ENVIRONMENTAL 
TRANSPORT 
Nuclear wastes: fission (Transuranium element transport in 
terrestrial ecosystems and food chains), 3:5182 (BNWL- 
2100(Pt.2)) 
TREES/PLANT GROWTH 
Reclamation of anthracite coal refuse using treated municipal 
wastewater and sludge, 3:2167 (PB-267666) 
TRIBUTYL PHOSPHATE 
See TBP 
TRI-GAS PROCESS/FEASIBILITY STUDIES 
Gas generator research and development: TRI-GAS process. 
Quarterly report, January-March 1977, 3:2084 (FE-1527-29) 
TRI-GAS PROCESS/PROCESS DEVELOPMENT UNITS 
Gas generator research and development: TRI-GAS process. 
Quarterly report, January-March 1977, 3:2084 (FE-1527-29) 
TRIPLET PARTICLES 
See QUARKS 
TRITICUM 
See WHEAT 
TRITIUM/AERIAL MONITORING 
Atmospheric tritium sampling at the NTS, 3:2671 (CONF-770926- 
1 


) 
TRITIUM/BIOLOGICAL RADIATION EFFECTS 
Nuclear fusion (Effects of chronic tritium uptake on rainbow trout 
and crabs), 3:5339 (BNWL-2100(Pt.2)) 
TRITIUM/BREEDING 
Neutronics studies of the gas-carried lithium oxide cooling- 
breeding fusion reactor blanket and shield, 3:5682 
Nuclear design sensitivity analysis for a fusion reactor, 3:5681 
TRITIUM/BREEDING RATIO 
Imploding-liner reactor nucleonic studies: the LINUS blanket, 
3:5679 (LA-6948-MS) 
TRITIUM/DIFFUSION 
Tritium diffusion in Al,Os and BeO, 3:4466 
Tritium diffusion in nonmetallic solids of interest to fusion 
reactors. Annual progress report, August 1, 1976-August 1, 
1977, 3:4464 (ORO-4721-6) 
TRITIUM/ENVIRONMENTAL TRANSPORT 
Nuclear fusion (Effects of chronic tritium uptake on rainbow trout 
and crabs), 3:5339 (BNWL-2100(Pt.2)) 





TRITIUM/ISOTOPIC EXCHANGE 


Savannah River release: test of the new ARAC capability 
(Tritium transport in air), 3:5151 (UCRL-52307) 
TRITIUM/ISOTOPIC EXCHANGE 
Sterochemical consequences of hydrogen exchange as a result of 
tritium atom reactions on solid aliphatic amino acids, 3:4592 
TRITIUM/RADIOACTIVE WASTE STORAGE 
Radiolytic gas production from tritiated waste forms, 3:2648 (DP- 
1459) 
TRITIUM/RADIOCHEMICAL ANALYSIS 
Simple and rapid method for determining tritium in irradiated 
boron carbide and getter materials, 3:4522 (HEDL-TME-77-52) 
TRITIUM/RADIOECOLOGICAL CONCENTRATION 
Radioactivity in the underground environment of the Cambric 
nuclear explosion at the Nevada Test Site (®Sr, Tritium), 
3:5178 (LA-6877-MS) 
TRITIUM/RADIOMETRIC ANALYSIS 
Determination of tritium in solutions from nuclear fuel 
reprocessing, 3:2573 (DP-MS-77-36) 
TRITIUM/SCINTILLATION COUNTING 
Quality engineering and control semiannual progress report 
November and December 1976 and January-April 1977, 3:4515 
(RFP-2644) 
TRITIUM OXIDES/CLEARANCE 
Animal metabolism (Tritium oxides, mercury, cadmium, '**Ce, 
*Nb, iodine), 3:5257 (ORO-754) 
TRITON REACTIONS/CHARGE-EXCHANGE REACTIONS 
Study of Cu, Cu, Cu and Cu by (t, *He) reactions, 3:5539 
TRITON REACTIONS/PICKUP REACTIONS 
Spectroscopy of proton hole states in the thallium nuclei with the 
(t(pol),a) reaction, 3:5546 
TRITON REACTIONS/STRIPPING 
Observation of a shell gap at N= 152 in the ***Cm(t,p)"**Cm 
reaction, 3:5554 
TRIUMF CYCLOTRON/BEAM PRODUCTION 
Improvements to the beam properties of the TRIUMF cyclotron, 
3:4833 
TRIUMF CYCLOTRON/ON-LINE CONTROL SYSTEMS 
TRIUMF data interface, 3:4935 
TRIUMF CYCLOTRON/OPERATION 
Developments at TRIUMF, 3:4843 
TROMBE WALLS/SOLAR ABSORBERS 
Solar energy applications for heat-absorbing glass, 3:3030 
TRUCKS/DIESEL ENGINES 
Energy use and other comparisons between diesel and gasoline 
trucks. Final report October 1975-June 1976, 3:4270 (PB- 
266656) 
— truck noise measurements on turbocharger retrofit, 
:4297 
TRUCKS/EXHAUST GASES 
Preparations for acquisition of baseline emissions data from 
gasoline powered trucks between 6,000-Ib. and 10,000-lb. gvw. 
Interim report, 3:4271 (PB-267501) 
TRUCKS/FUEL ECONOMY 
Economics of better fuel economy for owner-operators, 3:4188 
TRUCKS/NOISE 
Exterior truck noise measurements on turbocharger retrofit, 
3:4297 
TRUCKS/PERFORMANCE TESTING 
Preparations for acquisition of baseline emissions data from 
gasoline powered trucks between 6,000-Ib. and 10,000-lb. gvw. 
Interim report, 3:4271 (PB-267501) 
TRUCKS/SPARK IGNITION ENGINES 
Energy use and other comparisons between diesel and gasoline 
trucks. Final report October 1975-June 1976, 3:4270 (PB- 
266656) 
TSUKUBA KEK SYNCHROTRON 
See KEK SYNCHROTRON 
TUBES 
(For objects of tubular shape; not for DRIFT TUBES, ELECTRON 
TUBES or IMAGE STORAGE TUBES.) 
TUBES/CREEP 
Verification by comparison of independent computer program 
solutions (Creep problems relevant to nuclear structures), 3:5740 
(CONF-770903-7) 
TUBES/FABRICATION 
Quality assurance in tube manufacture, 3:3585 
TUBES (CONDUITS) 
See PIPES 
TUFF/PETROGENESIS 
Mass transport in vitric tuffs of Rainier Mesa, Nye County, 
Nevada, 3:5382 (NVO-1253-10) 
TUFF/ROCK-FLUID INTERACTIONS 
Mass transport in vitric tuffs of Rainier Mesa, Nye County, 
Nevada, 3:5382 (NVO-1253-10) 
TUMOR CELLS 
—— produced by murine leukemia cells in culture, 
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TUMOR CELLS/BIOCHEMICAL REACTION KINETICS 
Synthesis of surface-active phospholipids by a cell culture of a 
combined cell carcinoma of the lung from a beagle dog, 3:5230 
(LF-56) 
TUMOR CELLS/BIOCHEMISTRY 
Identification of albumin-synthesizing polysomes from mouse liver 
and a mouse hepatoma cell line (?*I tracer technique), 3:5239 
TUMOR CELLS/BIOLOGICAL RADIATION EFFECTS 
Pyrimidine dimer excision in human cells and skin cancer 
(Ultraviolet Radiation), 3:5291 (CONF-770365-1) 
TUMOR CELLS/CELL CULTURES 
Synthesis of surface-active phospholipids by a cell culture of a 
combined cell carcinoma of the lung from a beagle dog, 3:5230 
(LF-56) 
TUMOR VIRUSES 
See ONCOGENIC VIRUSES 
TUMORS 
See NEOPLASMS 
TUNGSTEN/ATOM COLLISIONS 
Energy shift of alkali earths in the vicinity of metal surfaces. 
Technical report, 3:5450 (AD-A-042062) 
TUNGSTEN/AVAILABILITY 
Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 4: 
materials supply and management panel report, 3:4319 (ERDA- 
76-28V 1(App.4)) 
TUNGSTEN/BRILLOUIN ZONES 
Band structure of W and Mo by empirical pseudopotential 
method, 3:4377 (N-77-19902) 
TUNGSTEN/CHEMICAL VAPOR DEPOSITION 
In situ deposition of metal coatings, 3:4453 
TUNGSTEN/OPTICAL MODELS 
Optical model analysis of nonelastic interaction of 14.2 MeV 
neutrons, 3:5592 
TUNGSTEN 180 TARGET/NITROGEN 14 REACTIONS 
New isomers of '** '8’T] and the departure of the hsub(9/2) 
intruder state, 3:5545 
TUNGSTEN 182 TARGET/NITROGEN 14 REACTIONS 
New isomers of '*5 '*’T] and the departure of the hsub(9/2) 
intruder state, 3:5545 
TUNGSTEN ALLOYS 
See also HASTELLOY X 
STELLITE 
TUNGSTEN ALLOYS/PHASE STUDIES 
Diffusion analysis for two-phase metal-matrix composite, 3:4333 
(N-77-14207 
TUNGSTEN OXIDES/CATALYTIC EFFECTS 
Studies on catalysts for low-temperature steam-reforming of 
hydrocarbons. III. Outstanding activity of the rh-MgWo, 
system, 3:2380 
TUNGSTEN OXIDES/PHOTOELECTRIC EFFECT 
Optical and electrical experiments at some transition-metal oxide 
foil-electrolyte interfaces, 3:4462 (COO-4381-1) 
TUNGSTEN OXIDES/REDUCTION 
Reduction of blue tungsten oxide, 3:4454 
TURBINE BLADES/AERODYNAMICS 
Optimum and near-optimum blade configurations for high speed 
wind turbines, 3:3147 
TURBINE BLADES/COOLING 
Cooled gas-turbine rotor blades (Patent), 3:3185 
TURBINE BLADES/DESIGN 
Detachable blade configurations for a total flow geothermal 
turbine, 3:3118 (UCID-17554) 
TURBINE BLADES/FABRICATION 
Blade rim of the centripetal stage of a turbine, preferably for a 
high-performance steam turbine (Patent), 3:3186 
Cooled gas-turbine rotor blades (Patent), 3:3185 
TURBINE BLADES/PERFORMANCE 
Investigation of airfoil losses in turbine cascades with permeable 
airfoil surface, 3:4218 
TURBINES 
See also GAS TURBINES 
HYDRAULIC TURBINES 
STEAM TURBINES 
TURBINES/DESIGN 
Turbine, pump, or pump turbine with axial flow (Patent), 3:4677 
TURBINES/FLUID FLOW 
Turbine flow measurement equipment (Patent), 3:3157 
TURBINES/SUPPORTS 
Torbo-machine housing (Patent), 3:3187 
TURBOGENERATORS 
See also HYDRAULIC TURBINES 
TURBOGENERATORS/COMPRESSORS 
Design and development of a major engine component 
(compressor) for a 60-kw turbine generator set. Final report, 
3:3171 (AD-A-041717) 
TURBOGENERATORS/CONSTRUCTION 
Exhaust casing of an axial turbo-generator (Patent), 3:3182 
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TURBOGENERATORS/COOLING 
Liquid-cooled rotor for turbogenerators (Patent), 3:3189 
ENERATORS/MATHEMATICAL MODELS 
Massive-rotor turbogenerators. analysis of saturated synchronous 
ration, 3:3179 
TUR ENERATORS/OPERATION 

Massive-rotor turbogenerators. analysis of saturated synchronous 

operation, 3:3179 
TURBOJET ENGINES/FUEL CONSUMPTION 

Nasa quiet clean general aviation turbofan (QCGAT) program 
status, 3:4181 (N-77-23109) 

The potential role of technological modifications and alternative 
fuels in alleviating Air Force energy problems. Interim report, 
3:4174 (AD-A-039597) 

TURBOJET ENGINES/RETROFITTING 

The potential role of technological modifications and alternative 
fuels in alleviating Air Force energy problems. Interim report, 
3:4174 (AD-A-039597) 

TURBOJET ENGINES/TECHNOLOGY ASSESSMENT 
Nasa quiet clean general aviation turbofan (QCGAT) program 
status, 3:4181 (N-77-23109) 
TURBOMACHINERY 
See also COMPRESSORS 
PUMPS 
TURBINES 
TURBOMACHINERY/TESTING 
Acceptance testing of turbochargers, 3:4209 
TURKEY/COAL MINING 

Lignite project Elbistan/Turkey. Report on the planning of the 

opencast mine Kislakoey, 3:2224 
TURKEY/GEOLOGY 

Some features in the distribution of magmatic, hydrothermal and 
seismic activity in the area between the Balkanides and the 
Aegean arc, 3:3093 

TURKEY/GEOTHERMAL RESOURCES 

Some features in the distribution of magmatic, hydrothermal and 
seismic activity in the area between the Balkanides and the 
Aegean arc, 3:3093 

TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TWO-PHASE FLOW/MEASURING INSTRUMENTS 

Some aspects of interpreting two-phase flow measurements in 

instrumented piping spool pieces, 3:4746 (PB-268332) 
TWO-PHASE FLOW/MEASURING METHODS 

Infrared measuring technique for two-phase multicomponent mass 
flows, 3:3372 (AED-Conf-76-086-000) 

Laser doppler anemometry in single- and two-phase flows. A 
review, 3:3526 (AED-Conf-76-086-000) 

Mass velocity measurement in steam-water flow by Pitot tubes, 
3:3850 


U 


U GROUPS/SYMMETRY BREAKING 
Instantons and massless fermions in two dimensions, 3:5514 (COO- 
2220-110) 
UAR 
See EGYPTIAN ARAB REPUBLIC 
UHV AC SYSTEMS/CRYOGENIC CABLES 
Cryogenic power cable (Patent), 3:3227 
UHV DC SYSTEMS/POWER TRANSMISSION LINES 

“— HVDC transmission system study between +- 600 kV and 

pS - 1200 kV: insulation studies. Final report, 3:3225 (EPRI-EL- 
95) 

Bipolar HVDC transmission system study between +- 600 kV and 
+- 1200 kV power supply study for insulator pollution tests. 
Final report, 3:3226 (EPRI-EL-397) 

UHV DC SYSTEMS/POWER TRANSMISSION TOWERS 

Bipolar HVDC transmission system study between +- 600 kV and 
+- 1200 kV: insulation studies. Final report, 3:3225 (EPRI-EL- 


395) 
UKRAINIAN SSR/COAL MINES 
State of timbering of the main workings of deep Donbas mines and 
the way to improve it, 3:2250 
ULCERS/RADIOINDUCTION 
Radiation-induced gastrointestinal death in the monkey, 3:5308 
(AD-A-036298) 
ULTRAVIOLET RADIATION/RADIATION HAZARDS 
Health hazard evaluation/toxicity determination report 76-58-342, 
Frontier Airlines, Denver, Colorado, 3:5307 (PB-269140) 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND MINING 
See also LONGWALL MINING 


URANIUM 


OIL SHALE MINING 
ROOM AND PILLAR MINING 

Recovery of energy from the water going down mine shafts, 

3:3977 
UNDERGROUND MINING/ENVIRONMENTAL EFFECTS 
Problem of increasing coal output from the Southern Mining 
District of New South Wales, 3:2257 
UNDERGROUND MINING/MATHEMATICAL MODELS 
Investigations on optimum layout of coal faces, 3:2233 
UNDERGROUND MINING/PRODUCTIVITY 

Application of powered supports, continuous miners, and 

continuous transport to full extraction, 3:2253 
UNDERGROUND MINING/ROCK MECHANICS 

An investigation of the interaction of rock and types of rock bolts 
for selected loading conditions. Annual report No. 2, 3:2201 
(PB-267672) 

An investigation of the interaction of rock and types of rock bolts 
for selected loading conditions. Annual report No. 1, 3:2202 
(PB-267673) 

UNDERGROUND MINING/ROOFS 

Design optimization in underground coal systems. Interim report, 

October-December 1976 (31 refs), 3:2192 (FE-1231-7) 
UNDERGROUND MINING/SAFETY 

Application of powered supports, continuous miners, and 
continuous transport to full extraction, 3:2253 

Underground environment, health and safety, 3:2258 

UNDERGROUND MINING/SAFETY ENGINEERING 

Device for the protection of persons against fumes from blasting 

work in mining and tunnel construction sections (Patent), 3:2303 
UNDERGROUND MINING/SIMULATION 
Program system for process computer utilization in stripping coal 
betting, 3:2247 
UNDERGROUND MINING/STABILIZATION 
Polyurethane for stabilizing coal and stone, 3:2219 
UNDERGROUND SPACE 
See also CAVITIES 
MINES 
UNDERGROUND SPACE/THERMAL INSULATION 

Insulating and waterproofing system for storage tanks (Patent), 

3:4699 
UNDERGROUND SPACE/WATERPROOFING 

Insulating and waterproofing system for storage tanks (Patent), 

3:4699 
UNIFIED GAUGE MODELS 

Current problems in the weak interactions, 3:5515 (CONF-770137- 

l 


) 
UNIFIED GAUGE MODELS/GRAVITATION 
Study of spontaneously broken conformal symmetry in curved 
space-times, 3:5516 (COO-3285-33) 
UNILAC/OPERATION 
Status report of the Unilac, 3:4810 


, UNION CARBIDE WASTE PROCESSING SYSTEM 


See PUROX PYROLYSIS PROCESS 
UNITED ARAB REPUBLIC 
See EGYPTIAN ARAB REPUBLIC 
UNITED ARAB REPUBLIC WWR-C REACTOR 
See WWR-C-CAIRO REACTOR 
UNITED KINGDOM/COAL GASIFICATION PLANTS 
British gas may have hit the jackpot with a gasification plant, 
2090 


ci 
UNITED KINGDOM/ENERGY POLICY 
Social consequences of the energy situation, 3:3961 
UNITED KINGDOM/GEOTHERMAL RESOURCES 
Geothermal energy: lukewarm outlook (Britain), 3:3085 
UNITED KINGDOM/INDUSTRIAL PLANTS 
Energy conservation in the long term, 3:4006 
UNITED KINGDOM/LMFBR TYPE REACTORS 
International fast breeder reactor development, 3:3392 (ANL-77- 
XX-62) 
UNITED KINGDOM/NATURAL GAS DISTRIBUTION 
SYSTEMS 
Control--coast to customer, 3:2488 
UNITED KINGDOM/NUCLEAR POWER 
Coal and nuclear power, 3:3248 
England chooses the heavy-water reactor, 3:3385 
UNITED KINGDOM/SOLAR ENERGY 
Solar energy: a UK assessment, 3:2823 
UNITED KINGDOM/TRANSPORT 
Control--coast to customer, 3:2488 
UNITED STATES OF AMERICA 
See USA 
UNIVERSITY OF WISCONSIN TOKAMAK 
See UWMAK DEVICES 
URANIUM 
See also DEPLETED URANIUM 
ENRICHED URANIUM 
NATURAL URANIUM 





URANIUM/ABSORPTION SPECTROSCOPY 


URANIUM/ABSORPTION SPECTROSCOPY 
Study of the distribution and transformations of deposits on a 
graphite filament for atomic absorption spectrophotometry. 
Research note, 3:4533 (INEL-TR-22) 
URANIUM/BIOLOGICAL EFFECTS 
Uranium in dental porcelain. Technical report, 3:5315 (PB-259624) 
URANIUM/CHEMICAL ANALYSIS 
Detection of carbon dioxide in the gases evolved during the hot 
extraction determination of hydrogen in uranium ingots, 3:4518 
(NLCO-1146) 
URANIUM/COST 
Cost trends, 3:2593 
URANIUM/DEMAND FACTORS 
International conference on uranium. Pt. 1, 3:2524 
U.S. uranium supply and demand overview, 3:2592 
Uranium demand. An exploration challenge, 3:2529 
URANIUM/EMISSION SPECTRA 
Rydberg series in the lanthanides and actinides observed by 
stepwise laser excitation, 3:5465 (UCRL-79521) 
URANIUM/ENERGY SUPPLIES 
Executive conference on uranium fuel supply, 3:2519 
Foreign uranium sources: status and developments, 3:2591 
URANIUM/FLUORESCENCE SPECTROSCOPY 
Quality engineering and control semiannual progress report 
November and December 1976 and January-April 1977, 3:4515 
(RFP-2644) 
URANIUM/FORECASTING 
Energy resources to meet any need: a review of contemporary 
resource analysis, 3:4013 
URANIUM/GAMMA SPECTRA 
Spectrum shapes of low-energy photon sources, 3:5585 
URANIUM/GOVERNMENT POLICIES 
Federal Government policy on nuclear safeguards: statement by 
the Prime Minister, 24 May 1977 (Australia), 3:3987 
URANIUM/HEAVY ION REACTIONS 
Multiplicity and charged particle emission in relativistic heavy ion 
collisions (Cross sections, statistical thermodynamic models), 
3:5534 (LBL-6537) 
URANIUM/ION EXCHANGE 
Evaluation of anion exchange resins for pre-analysis separation of 
actinides, 3:4541 (RFP-2682) 
URANIUM/MARKET 
What price Australian uranium, 3:2589 
URANIUM/MASS SPECTROSCOPY 
Filament power regulator for thermal ionization mass 
spectrometry, 3:5057 (Y-2091) 
URANIUM/MELTING 
Crucible materials to contain molten uranium, 3:4328 (Y-2084) 
URANIUM/PHOTOIONIZATION 
Rydberg series in the lanthanides and actinides observed by 
stepwise laser excitation, 3:5465 (UCRL-79521) 
URANIUM/PHOTON TRANSPORT 
Gamma ray build-up factors for finite media, 3:5583 
URANIUM/POTENTIOMETRY 
Determination of uranium and plutonium by sequential 
potentiometric titration, 3:4520 
URANIUM/PROCUREMENT 
Procurement mechanisms, 3:2595 
Uranium importation, 3:2596 
URANIUM/PRODUCTION 
Production capability: ERDA methods and results, 3:2544 
URANIUM/PROSPECTING 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and Stream Sediment Reconnaissance 
Program in Central United States. Second and Third quarters 
FY 1977, January 1, 1977-June 30, 1977, 3:2534 (K/UR-3(Pt.4)) 
URANIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Technical Division quarterly progress report, April 1-June 30, 
1977, 3:2581 (ICP-1123) 
URANIUM/RADIOMETRIC ANALYSIS 
Determination of plutonium microamounts in irradiated uranium 
fuel for ascertainment of burn-up degree. II. Radiometric 
determination of plutonium, 3:4525 
URANIUM/RECOVERY 
Matrix of algae and method of making same and method of 
= uranium from sea water by said matrix (Patent), 
:4542 
URANIUM/THERMODYNAMIC PROPERTIES 
Entropy correlation for the 4f and Sf metals: relation of electronic 
properties to metallic radii, magnet‘c transformations, and 
thermodynamics of vaporization, 3:4387 
URANIUM/TITRATION 
Contributions to the analysis of nuclear raw materials. 15. 
Titrimetric determination of uranium in yellow cake, 3:4521 
URANIUM 233/NEUTRON REACTIONS 
Nuclear theory based cross sections of 7°*Th, 7°*Th, and 2°°U and 
their applications in reactor technology, 3:5594 
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URANIUM 233/RADIOMETRIC ANALYSIS 
Quality engineering and control semiannual progress report 
November and December 1976 and January-April 1977, 3:4515 
(RFP-2644) 
URANIUM 233 TARGET/NEUTRON REACTIONS 
Evaluated delayed neutron spectra and their importance in reactor 
calculations, 3:5557 
URANIUM 234/ENERGY-LEVEL TRANSITIONS 
Detailed uranium gamma abundances, 3:5553 
URANIUM 235/ENERGY-LEVEL TRANSITIONS 
Detailed uranium gamma abundances, 3:5553 
URANIUM 235/ISOTOPE SEPARATION 
Assessment of domestic and foreign separative work supply and 
demand, 3:3991 
Chemical and ion exchange in isotope separation with special 
reference to heavy elements. I. Analytical equations for the 
variation of the isotope abundance produced by isotopic 
exchange processes, 3:2547 
Nuclear fuel cycle. Pt. 3. Uranium enrichment, 3:2548 
Uranium isotope separation, 3:2554 
URANIUM 235/LASER ISOTOPE SEPARATION 
Isotope separation using vibrationally excited molecules (Patent), 
3:2560 
Process for the separation of different chemical species, 
particularly isotopes (Patent), 3:2561 
URANIUM 235/SEPARATION NOZZLE METHOD 
Calculation of uranium isotope separation in the separation nozzle 
for small mole fractions of UF¢ in the auxiliary gas, 3:2546 
(KFK-2351) 
URANIUM 235 TARGET/NEUTRON REACTIONS 
Evaluated delayed neutron spectra and their importance in reactor 
calculations, 3:5557 
Experimental study of the prompt fission neutron spectrum 
induced by 0.5-MeV neutrons incident on uranium-235, 3:5558 
URANIUM 238/ENERGY LEVELS 
Investigation of the nuclear continuum in the fissionable nucleus 
238U with 87.5-MeV electrons, 3:5537 (AD-A-040204) 
URANIUM 238/ENERGY-LEVEL TRANSITIONS 
Detailed uranium gamma abundances, 3:5553 
URANIUM 238/EQUILIBRIUM 
238U and *?6Ra equilibrium and thorium-uranium ratio in New 
Zealand soils: their relationship to iron and potassium content 
(#8*Th, *°K), 3:5179 
URANIUM 238/ISOTOPE SEPARATION 
Uranium isotope separation, 3:2554 
URANIUM 238/LASER ISOTOPE SEPARATION 
Isotope separation using vibrationally excited molecules (Patent), 
3:2560 
Process for the separation of different chemical species, 
particularly isotopes (Patent), 3:2561 
URANIUM 238/RADIOECOLOGICAL CONCENTRATION 
238U and ??Ra equilibrium and thorium-uranium ratio in New 
Zealand soils: their relationship to iron and potassium content 
(#*Th, “K), 3:5179 
URANIUM 238/SEPARATION NOZZLE METHOD 
Calculation of uranium isotope separation in the separation nozzle 
for small mole fractions of UF¢ in the auxiliary gas, 3:2546 
(KFK-2351) 
URANIUM 238 TARGET/ALPHA REACTIONS 
Hydrodynamical calculations of heavy-ion collisions (Fragment 
elongation, differential cross sections), 3:5540 (LA-UR-77-1965) 
URANIUM 238 TARGET/ELECTRON REACTIONS 
Investigation of the nuclear continuum in the fissionable nucleus 
238U) with 87.5-MeV electrons (Cross sections, level widths), 
3:5537 (AD-A-040204) 
URANIUM 238 TARGET/KRYPTON 86 REACTIONS 
Fission of *°?Th, 7°U, *4*Pu, 2**Cm induced by Xe and Kr ions at 
Coulomb barrier energies, 3:5556 
URANIUM 238 TARGET/NEON 20 REACTIONS 
Hydrodynamical calculations of heavy-ion collisions (Fragment 
elongation, differential cross sections), 3:5540 (LA-UR-77-1965) 
URANIUM 238 TARGET/NEUTRON REACTIONS 
Application of least-squares method to decay heat evaluation, 
3:5551 (HEDL-SA-1248) 
Evaluated delayed neutron spectra and their importance in reactor 
calculations, 3:5557 
URANIUM 238 TARGET/XENON 136 REACTIONS 
Fission of **?Th, 75°U, *“*Pu, 748Cm induced by Xe and Kr ions at 
Coulomb barrier energies, 3:5556 
URANIUM COMPOUNDS/CHEMICAL PREPARATION 
Rare earth metalcarborane derivatives. The preparation, structural 
characterization, and reactions of the bis(eta®-(3)-1,2- 
dicarbollyl)dichlorouranium(IV) dianion, 3:4613 
URANIUM COMPOUNDS/CHEMICAL REACTIONS 
Rare earth metalcarborane derivatives. The preparation, structural 
characterization, and reactions of the bis(eta®-(3)-1,2- 
dicarbollyl)dichlorouranium(IV) dianion, 3:4613 





JAN. 31, 1978 


URANIUM COMPOUNDS/CHEMICAL SHIFT 
ba & magnetic resonance shifts in triscyclopentadieny] uranium(IV) 
chloride, 3:4610 
URANIUM COMPOUNDS/CRYSTAL STRUCTURE 
Rare earth metalcarborane derivatives. The preparation, structural 
characterization, and reactions of the bis(eta®-(3)-1,2- 
dicarbollyl)dichlorouranium(IV) dianion, 3:4613 
URANIUM DEPOSITS/CHEMICAL PROPERTIES 
Hydrothermal uranium deposits, 3:2527 
URANIUM DEPOSITS/EXPLORATION 
Borehole model calculations for direct uranium measurement with 
neutrons. Final report, 3:2532 (GJBX-44(77)) 
Exploration for basal type uranium deposits in bc, 3:2537 
Foreign uranium-exploration and -mining companies in the United 
States of America, 3:2541 
Preliminary evaluation of the uranium favorability in the area 
northeast of Gunnison, Colorado, 3:2533 (GJBX-61(77)) 
Uranium: the exploration process and recent developments, 3:2539 
= exploration with computer-processed Landsat data, 
:2538 
Uranium is the star attraction for mineral exploration in northern 
Saskatchewan, 3:2536 
URANIUM DEPOSITS/GEOCHEMICAL SURVEYS 
Status and preliminary results of NURE (National Uranium 
Resource Evaluation), 3:2540 
URANIUM DEPOSITS/GEOCHEMISTRY 
Hydrothermal uranium deposits, 3:2527 
Preliminary geologic investigation of uranium favorability in the 
Red River Valley of North Dakota and Minnesota, 3:2520 
(GJBX-57(77)) 
URANIUM DEPOSITS/MINERALIZATION 
Uranium mineralization at anomaly 2j, South Alligator Valley, 
Northern Territory, and its significance concerning regional 
structure and stratigraphy, 3:2525 
URANIUM DEPOSITS/MINERALOGY 
Hydrothermal uranium deposits, 3:2527 
URANIUM DEPOSITS/NEUTRON-NEUTRON LOGGING 
Borehole model calculations for direct uranium measurement with 
neutrons. Final report, 3:2532 (GJBX-44(77)) 
URANIUM DEPOSITS/PETROGENESIS 
Changing ideas on metallogenesis of Saskatchewan’s uranium 
deposits, 3:2522 
URANIUM DEPOSITS/REMOTE SENSING 
Uranium exploration with computer-processed Landsat data, 


3:2538 
URANIUM DIOXIDE/ACCOUNTING 
Methods for the accountability of mixed oxide, 3:2688 (PB-267116) 
URANIUM DIOXIDE/CREEP 
Irradiation induced creep of ceramic nuclear fuels, 3:2570 
URANIUM DIOXIDE/DEGASSING 
Kinetics of the elimination of fluorine from uranylfluoride- 
uranium dioxide pellets, 3:2568 
URANIUM DIOXIDE/DISSOLUTION 
Decontamination of HEPA filters: April-June 1977, 3:2624 
(MLM-2445) 
URANIUM DIOXIDE/GRAIN SIZE 
Automatic quantitative metallography. Some applications, 3:2564 
(IEA-449) 
URANIUM DIOXIDE/INFRARED SPECTRA 
Matrix isolation studies with Fourier transform ir, 3:4608 (CONF- 
770657-1) 
URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Comparative analysis of pellet-cladding interaction from IFA-431 
and IFA-432 Halden reactor tests (BWR), 3:3272 (BNWL-2240) 
Irradiation induced creep of ceramic nuclear fuels, 3:2570 
Oxide fuel in-reactor creep: LMFBR design aspects, 3:3443 
URANIUM DIOXIDE/POROSITY 
Automatic quantitative metallography. Some applications, 3:2564 
(IEA-449) 
URANIUM DIOXIDE/SINTERING 
Ammonia as a sintering aid for UOz, 3:4452 
Annual report of the Metallurgy Division - period ending 
December 1975, 3:4315 (BARC-882) 
URANIUM HEXAFLUORIDE/NUCLEAR REACTION 
ANALYSIS 
Detection and measurement of UFg and Pu in sealed containers by 
passive neutron techniques, 3:2683 (AERE-R-8652) 
URANIUM HYDRIDES/SORPTIVE PROPERTIES 
Palladium membrane as hydrogen-diffusion anode, 3:2728 (RFP- 
Trans-224) 
URANIUM ISOTOPES/GAS CENTRIFUGATION 
Separation of uranium isotopes (Brief review of various methods), 
3:2549 
URANIUM ISOTOPES/GASEOUS DIFFUSION PROCESS 
— of uranium isotopes (Brief review of various methods), 
:2549 
URANIUM ISOTOPES/ISOTOPE SEPARATION 
Enrichment supply and technology outside the United States, 
:2552 


URANIUM OXIDES/CHEMICAL ANALYSIS 


Evolution of uranium isotope separation methods in France, 
3:2553 (ERDA-tr-293) 

Global perspective on the nuclear fuel cycle, 3:2545 (ANL-77-XX- 
62 


Separation of uranium isotopes (Brief review of various methods), 
3:2549 


URANIUM ISOTOPES/LASER ISOTOPE SEPARATION 
A status of progress for the laser isotope separation (lis) process, 
3:2558 (N-76-33496) 
Isotope separation system (Patent), 3:2562 
URANIUM ISOTOPES/SEPARATION NOZZLE METHOD 
Separation of uranium isotopes (Brief review of various methods), 
3:2549 
URANIUM MINES/BIBLIOGRAPHIES 
Mine safety. Part 4. Occupational health - radioactivity (a 
bibliography with abstracts). Report for 1964-August 1977 (82 
abstracts), 3:2678 (NTIS/PS-77/0681) 
URANIUM MINES/ENVIRONMENT 
Alpha scintillation radon counting (Methods for measuring 
radioactivity around uranium mines), 3:5145 (CONF-770581-1) 
URANIUM MINES/ENVIRONMENTAL EFFECTS 
Assessment of the meteorological data and atmospheric dispersion 
estimates in the Ranger 1 Uranium Mining Environmental 
Impact Statement (SO2 and radioactivity), 3:2670 (AAEC/E- 
407 


) 
URANIUM MINES/ENVIRONMENTAL IMPACTS 
Assessment of environmental aspects of uranium mining and 
milling. Final report, 12 February-7 July 1976, 3:2672 (PB- 


266413) 
URANIUM MINES/RADIATION HAZARDS 
Mine safety. Part 4. Occupational health - radioactivity (a 
bibliography with abstracts). Report for 1964-August 1977 (82 
abstracts), 3:2678 (NTIS/PS-77/0681) 
Radiation exposure in uranium mining, 3:2682 
URANIUM MINES/RADIATION MONITORING 
Alpha scintillation radon counting (Methods for measuring 
radioactivity around uranium mines), 3:5145 (CONF- 770581- 1) 
Assessment of the meteorological data and atmospheric dispersion 
estimates in the Ranger 1 Uranium Mining Environmental 
Impact Statement (SO2 and radioactivity), 3:2670 (AAEC/E- 
407) 


Mine safety. Part 4. Occupational health - radioactivity (a 
bibliography with abstracts). Report for 1964-August 1977 (82 
abstracts), 3:2678 (NTIS/PS-77/0681) 

Size distribution of radon daughter particles in uranium mine 
atmospheres, 3:2676 (HASL-326) 

URANIUM NITRIDES/INFRARED SPECTRA 

Matrix isolation studies with Fourier transform ir, 3:4608 (CONF- 
770657-1) 

URANIUM ORES/CHEMICAL COMPOSITION 

Behavior of uranium and thorium in forming granitoids of the 
Vanch-Yazgulem complex (Central Pamir), 3:2531 

URANIUM ORES/DISTRIBUTION 

Earth structure and distribution laws concerning metallic raw 

materials, in particular uranium and thorium, 3:2528 
URANIUM ORES/ISOTOPE DATING 

Technical Division quarterly progress report, April 1-June 30, 

1977, 3:2581 (ICP-1123) 
URANIUM ORES/MILLING 

Liquid wastes from mining and milling of uranium ores: a 
laboratory study of treatment methods, 3:2611 (AAEC/E-394) 

Mining and milling developments, 3:2542 

URANIUM ORES/MINERALIZATION 

Strata-binding mineralization processes, ch. 2. Felsic differentiated 

intrusion, 3:2530 
URANIUM ORES/MINING 

Assessment of environmental aspects of uranium mining and 
milling. Final report, 12 February-7 July 1976, 3:2672 (PB- 
266413) 

Liquid wastes from mining and milling of uranium ores: a 
laboratory study of treatment methods, 3:2611 (AAEC/E-394) 

Mining and milling developments, 3:2542 

URANIUM ORES/ORE PROCESSING 

Assessment of environmental aspects of uranium mining and 
milling. Final report, 12 February-7 July 1976, 3:2672 (PB- 
266413) 

Liquid wastes from mining and milling of uranium ores: a 
laboratory study of treatment methods, 3:2611 (AAEC/E-394) 

URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES U308 
URANIUM TRIOXIDE 
URANIUM OXIDES/BIOLOGICAL EFFECTS 

Sugar-induced potential difference and short circuit current in 

bullfrog small intestine: effect of UO2** (39316), 3:5366 
URANIUM OXIDES/CHEMICAL ANALYSIS 

Determination of uranium and plutonium by sequential 

potentiometric titration, 3:4520 





URANIUM OXIDES/INFRARED SPECTRA 


URANIUM OXIDES/INFRARED SPECTRA 
Matrix isolation studies with Fourier transform ir, 3:4608 (CONF- 


770657-1) 
URANIUM OXIDES/REMOVAL 
Purification of zirconium hydrides surface from uranium oxides in 
ueous solutions, 3:4611 
URANIUM OXIDES/STOICHIOMETRY 
Radial oxygen distribution in the fuel of irradiated mixed oxide 
fuel elements with different final stoichiometries, 3:3611 
URANIUM OXIDES/THERMODYNAMIC PROPERTIES 
Sodium uranium(V) trioxide, NaUOs: heat capacity and 
thermodynamic properties from 5 to 350 K, 3:4500 
Some aspects of the high temperature vaporization behavior and 
valence effects in actinide-oxide rare-earth-oxide systems 
(Nd2O3; U-Nd-O; U-Pu-O; U-Pu-Ce-O;), 3:4552 (CONF.770662- 


2) 
URANIUM OXIDES U308/CHEMICAL ANALYSIS 
Contributions to the analysis of nuclear raw material. 7. 
Spectrophotometric determination of nickel in UsOs and yellow 
cake samples, 3:4534 
URANIUM OXIDES U308/RECOVERY 
Gold and U3QOs recovered from cyanide tailings, 3:4198 
URANIUM OXIDES U308/SOLVENT EXTRACTION 
Recovering uranium from wet-process phosphoric acid, 3:2543 
URANIUM RESERVES/FORE ASTING 
Assessment of the United States uranium supply outlook, short 
and intermediate term (1977-1996), 3:2521 (PB-266647) 
US uranium deposits. A geostatistical model, 3:2523 
URANIUM RESERVES/GLOBAL ASPECTS 
Uranium demand. An exploration challenge, 3:2529 
URANIUM RESERVES/GOVERNMENT POLICIES 
What price Australian uranium, 3:2589 
URANIUM RESERVES/MEETINGS 
International conference on uranium. Pt. 1, 3:2524 
URANIUM TRIOXIDE/INFRARED SPECTRA 
Matrix isolation studies with Fourier transform ir, 3:4608 (CONF- 
770657-1) 
URANYL FLUORIDES/DEGASSING 
Kinetics of the elimination of fluorine from uranylfluoride- 
uranium dioxide pellets, 3:2568 
URANYL NITRATES/CRITICALITY 
Reference critical experiments. Progress report, April 1, 1977-June 
30, 1977, 3:4691 (RFP-NUREG-2690) 
URBAN AREAS/HEATING LOAD 
Energy and pollution mapping: a prediction technique, 3:4016 
URBAN AREAS/TRANSPORTATION SYSTEMS 
Assessment of the opportunities for achieving energy efficiencies 
in transportation, 3:4172 (UCRL-13719) 
URBAN AREAS/WASTE HEAT 
Subsoil water as energy carrier, 3:3198 
US BUREAU OF MINES/RESEARCH PROGRAMS 
Bureau of Mines Research 1976. A summary of significant results 
in mining, metallurgy, and mineral economics. Research 
summary report FY 1976, 3:3982 (PB-267678) 
US EPA/LIBRARIES 
Environmental Protection Agency library system book catalog. 
- a for the year 1976, 3:3967 (PB-266173) 
ER 
See a STANFORD LINEAR ACCELERATOR CENTER 
US ERDA/BIBLIOGRAPHIES 
ERDA headquarters reports: August 1977, 3:5736 (ERDA-77-41/ 
8 


) 
US ERDA/BUDGETS 
ERDA/DSE program overview: a brief description of the ERDA 
solar program covering current and projected activities in the 


thermal applications and electric applications, 3:2921 (EPRI- 
ER-283-SR(Vol.1)) 


US ERDA/ENERGY FACILITIES 
Review of energy use at the U.S. ERDA Hanford facilities, 3:4003 
(TID-27717) 
US ERDA/RADIOACTIVE WASTE MANAGEMENT 
Policy issues in the Energy Research and Development 
—,* radioactive waste management program, 


US ERDA/RESEARCH PROGRAMS 
Energy storage activities at ERDA, 3:3069 
Energy technologies for the West. Workshop, solar: direct and’ 
indirect technologies, 3:2819 (TID- 27476) 
Fossil —— research and development in ERDA, 3:4029 
Low-Cost Silicon Solar Array Project. Quarterly report 3, 
October 1976-December 1976, 3:2849 (ERDA/JPL/1012-77/2) 
Remarks on the national plan for solar heating and cooling, 3:2992 
US ERDA/SAFETY 
Risk management guide, 3:5372 (ERDA-76-45/11) 
US FEA/BIBLIOGRAPHIES 
Technical reports of the Federal Energy Administration 
ee through September 30, 1976, 3:3940 (PB-263332) 


See also ALASKA 
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WYOMING 
USA/COAL 
Report on potential for increased use of coal in New England, 
:4031 (NP-22177) 
USA/COAL RESERVES 
Coal, a giant in Ae) 3:2305 ors 
US. RGY CONSUMPTIO 
Energy use in Japan and the United States, 3:4059 (BNL-23101) 
rly report of foreign and domestic developments affecting 
energy, 3:4011 (ERDA-77-3/2) 
ey Program annual report, January 1 through 
ber 31, 1976, 3:3965 (ORNL-TM-5838) 
USA/ENERGY POLICY 
Coal, a giant in chains, 3:2305 (CONF-761064-) 
Energy research and development: US hogy | transfer to 
advanced Western countries. Final report, 3:3984 (PB-268021) 
USA/ENERGY SOURCE DEVELOPMENT 
Regional Studies Program annual report, January | through 
December 31, 1976, 3:3965 (ORNL-TM-5838) 
USA/ENERGY SUPPLIES 
— a of foreign and domestic developments affecting 
oa. 3:4011 (ERDA-77-3/2) 
USA/G EMICAL SURVEYS 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and Stream Sediment Reconnaissance 
Program in Central United States. Second and Third quarters 
FY 1977, January 1, 1977-June 30, 1977, 3:2534 (K/UR-3(Pt.4)) 
USA/INSOLATION 
Accurate, economical, solar insolation computer model for the 
United States, 3:2829 
Hourly direct-normal solar radiation data tapes for the United 
States, 3:2833 
USA/LMFBR TYPE REACTORS 
International fast breeder reactor development, 3:3392 (ANL-77- 


XX-62) 
USA/LOAD MANAGEMENT 

Electric utility load management: rational use of energy program 
pilot study, 3:4036 (NATO/CCMS-56) 

USA/NUCLEAR ENERGY 

Tenth session of the Interamerican Nuclear Energy Commission. 

Final report, 3:5738 (ERDA-tr-309) 
USA/NUCLEAR POWER PLANTS 

Authorization procedure for the construction and operation of 
nuclear installations within certain non-member states of the 
European Communities, 3:3465 (EUR-5525e) 

Licensed operating reactors: data for decisions. Operating units 
status _—_ data as of July 31, 1977. Volume 4, No. 8, 3:3287 
(NUREG-0020(V 0l.4)(No.8)) 

Nuclear power plants: data for decisions. Construction status 
report: data as of July 31, 1977, 3:3288 (NUREG-0030-77/8) 

USA/PHOSPHATE ROCKS 
Phosphate-1977 (Supply/demand of phosphate rock in U.S. and 
effects), 3:3975 (PB-267739) 
USA/TECHNOLOGY ASSESSMENT 
U.S. technology policy, 3:3985 
USA/TRADE 

Update of market information on process control instrumentatic> 
(PCI). Foreign market survey report (Colombia), 3:3948 (DIB- 
77-08-500) 

USA/URANIUM DEPOSITS 

Hydrothermal uranium deposits, 3:2527 

USA/URANIUM RESERVES 

Assessment of the United States uranium supply outlook, short 

and intermediate term (1977-1996), 3:2521 (PB-266647) 
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US uranium deposits. A geostatistical model, 3:2523 
USA/WATER RESOURCES 
Assessment of cooling water supply in the United States (Thermal 
power plants), 3:4055 (HEDL-SA-1214) 
SSR 


See also UKRAINIAN SSR 
USSR/COAL MINES 
Selecting the method of transporting fill materials in Kuzbass 
mines, 3:2239 
USSR/EXPLOITATION 
Soviet gas industry between 1970 and 1980, 3:2458 
USSR/GEOCHEMICAL SURVEYS 
Hydrogeochemical features of the thermal waters of the 
northeastern part of Azerbaijan and eastern Jordan, 3:3108 
USSR/HOT SPRINGS 
Hydrogeochemical features of the thermal waters of the 
northeastern part of Azerbaijan and eastern Jordan, 3:3108 
USSR/LMFBR TYPE REACTORS 
— fast breeder reactor development, 3:3392 (ANL-77- 
XX-62) 
USSR/NATURAL GAS DEPOSITS 
Conditions of methane formation and migration (according to the 
isotopic carbon composition), 3:2326 
Direction of regional migration of hydrocarbons in Mezozoic and 
Paleogenic sedimentary rocks of the Afghano-Tadjik depression 
basin, 3:2321 
Evaluation of oil and gas potential of lower Permian deposits on 
the north-western flank of the Caspian depression, 3:2322 
Promising zone of oil and gas accumulation in the Transvolga 
sector of Saratov region, 3:2310 
Scientific and technical progress in oil and gas seismic exploration, 
3:2327 
Use of computers when analyzing geological and economic 
efficiency of oil and gas exploration and prospecting, 3:2323 
USSR/NATURAL GAS INDUSTRY 
Soviet gas industry between 1970 and 1980, 3:2458 
USSR/PETROLEUM DEPOSITS 
Conditions of methane formation and migration (according to the 
isotopic carbon composition), 3:2326 
Direction of regional migration of hydrocarbons in Mezozoic and 
Paleogenic sedimentary rocks of the Afghano-Tadjik depression 
basin, 3:2321 
Evaluation of oil and gas potential of lower Permian deposits on 
the north-western flank of the Caspian depression, 3:2322 
Geological interpretation of gravitational data of the central part 
of the caspian depression, 3:2325 
Predicting the distribution of terrigenpus reservoirs of different 
types by means of geophysical data, 3:2324 
Promising zone of oil and gas accumulation in the Transvolga 
sector of Saratov region, 3:2310 
Scientific and technical progress in oil and gas seismic exploration, 
3:2327 
Use of computers when analyzing geological and economic 
efficiency of oil and gas exploration and prospecting, 3:2323 
UTAH/ENERGY SOURCES 
Energy and environmental resources, 3:3971 (EPA-600/2-76-212) 
UWMAK DEVICES 
(University of Wisconsin Tokamak.) 
UWMAK DEVICES/MAINTENANCE 
Developing maintainability in controlled thermonuclear reactors. 
Progress report, April 1, 1977-May 31, 1977, 3:5731 (COO-4184- 
2) 


VACUUM PUMPS 
See also CRYOPUMPS 
VACUUM PUMPS/DESIGN 
Mass spectrometer with magnetic pole pieces providing the 
magnetic fields for both the magnetic sector and an ion-type 
vacuum pump (Patent), 3:2705 
VACUUM SYSTEMS/ELECTROMAGNETIC FIELDS 
Penetration of the field of a bunched beam through a ceramic 
vacuum chamber with metallic coating, 3:4903 
VACUUM SYSTEMS/PERFORMANCE TESTING 
New vacuum techniques for small aperture proton storage rings, 


3:49 
VALVES/DESIGN 
Full bore pipeline valve apparatus (Patent), 3:4696 
VALVES/FAILURES 
EBV ball-valve stem failure: synthane coal-gasification pilot plant: 
failure analysis report, 3:2047 (ANL/MSD/FE-77-4) 
VALVES/PERFORMANCE 


Designing a deflector slab for Howell Bunger valves, 3:2808 


VANADIUM ALLOYS/EMBRITTLEMENT 


Flow interruption capability of large valves, 3:3595 
VAN DE GRAAFF ACCELERATORS 
New Van de Graaff terminal for VICKSI, 3:4820 
VAN DE GRAAFF ACCELERATORS/BEAM TRANSPORT 
Transmission measurements for heavy ion beams through the 
Rochester MP Tandem, 3:4821 
VAN DE GRAAFF ACCELERATORS/ON-LINE CONTROL 
SYSTEMS 
Digital data telemetry system for terminal to ground 
communication in a 10 MV Van de Graaff, 3:4889 
VAN DE GRAAFF ACCELERATORS/PARTICLE BOOSTERS 
Stony Brook superconducting heavy-ion booster project, 3:4816 
VAN DE GRAAFF ACCELERATORS/POWER SUPPLIES 
Provision of electrical power throughout the stack of the nuclear 
structure facility tandem at Daresbury Laboratory, 3:4888 
VAN DE GRAAFF ACCELERATORS/SUPERCONDUCTING 
CAVITY RESONATORS 
Operation experiences with the test section of a superconducting 
heavy ion post accelerator, 3:4817 
VANADIUM/AVAILABILITY 
Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 4: 
materials supply and management panel report, 3:4319 (ERDA- 
76-28V 1(App.4)) 
VANADIUM/BLISTERS 
Influence of temperature on the blister behavior of vanadium and 
binary V-Ti-alloys during 200-and 2000-keV helium irradiation, 
3:4435 
VANADIUM/DIFFUSION 
Diffusion and electrotransport of metallic solutes in thorium metal, 
3:4375 (IS-M-103) 
VANADIUM/EMISSION SPECTROSCOPY 
Inorganic constituents in Finnish fuel peat ash, 3:2138 
VANADIUM/ENVIRONMENTAL ? RANSPORT 
Geochemical ocean sections study (GEOCECS). Chemistry of 
ocean solutions (Geochemistry and mixing dynamics of oceans 
and chemistry of seawater from various locations), 3:5387 
(BNWL-2100(Pt.2)) 
VANADIUM/ION IMPLANTATION 
Implantation profiles and sputtering studied by detecting the 
optical radiation from sputtered particles during ion 
bombardment, 3:4430 
VANADIUM/ION SCATTERING ANALYSIS 
Measurement of light-atom distributions in solids, 3:4523 (SAND- 
77-0701(Vol.3)(No.1)) 
VANADIUM/MAGNETIC FLUX 
Fluxoid pinning by vanadium carbide precipitates in 
superconducting vanadium. Doctoral thesis, 3:4370 (AD-A- 
039522) 
VANADIUM/NEUTRON REACTIONS 
Nuclear design sensitivity analysis for a fusion reactor, 3:5681 
Nuclear design sensitivity analysis for a fusion reactor, 3:5681 
VANADIUM/NEUTRON SPUTTERING 
Fusion neutron induced radioactive emissions from surfaces, 
3:4444 
Sputtering of vanadium under 14.1 MeV neutron impact, 3:4424 
VANADIUM/PHYSICAL RADIATION EFFECTS 
Influence of temperature on the blister behavior of vanadium and 
binary V-Ti-alloys during 200-and 2000-keV helium irradiation, 
3:4435 
VANADIUM/SOLUBILITY 
Solubility and thermodynamic properties of vanadium-oxygen 
solid solutions, 3:4389 
VANADIUM/SPUTTERING 
Implantation profiles and sputtering studied by detecting the 
optical radiation from sputtered particles during ion 
bombardment, 3:4430 
VANADIUM/THERMODYNAMIC PROPERTIES 
Solubility and thermodynamic properties of vanadium-oxygen 
solid solutions, 3:4389 
VANADIUM 51/ENERGY-LEVEL TRANSITIONS 
Inner bremsstrahlung accompanying electron capture in 7Be and 
ACr, 3:5531 
VANADIUM 51/NEUTRON REACTIONS 
Measurement and analysis of a few 14 MeV neutron capture cross 
sections, 3:5593 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
VANADIUM ALLOYS/AGE HARDENING 
Precipitation hardening in single crystals of a Bcc Ti-V-Si alloy, 
3:4348 
VANADIUM ALLOYS/CORROSION RESISTANCE 
Oxidation and corrosion behavior of modified-composition, low- 
chromium 304 stainless steel alloys (870 C), 3:4413 (N-77-23241) 
VANADIUM ALLOYS/EMBRITTLEMENT 
Effect of hydrogen content on embrittlement and stress corrosion 
susceptibility of Ti-8Al-1Mo-1V, 3:4406 (AD-A-039244) 





VANADIUM ALLOYS/FABRICATION 


VANADIUM ALLOYS/FABRICATION 
Development of high field superconductors. Final report, 
September 1974, 3:4327 (N-77-14893) 
VANADIUM ALLOYS/PHASE STUDIES 
Equilibrium silicide in beta Ti-V alloys containing Si. Technical 
report (Ti-30 to 40 V-1 Si), 3:4330 (AD-A-040957) 
VANADIUM ALLOYS/STRESS CORROSION 
Effect of hydrogen content on embrittlement and stress corrosion 
susceptibility of Ti-8Al-1Mo-1V, 3:4406 (AD-A-039244) 
VANADIUM BASE ALLOYS/BLISTERS 
Influence of temperature on the blister behavior of vanadium and 
binary V-Ti-alloys during 200-and 2000-keV helium irradiation, 
3:4435 
VANADIUM BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 


Influence of temperature on the blister behavior of vanadium and 
binary V-Ti-alloys during 200-and 2000-keV helium irradiation, 
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3:44 
VANADIUM CARBIDLS/FABRICATION 
Development of ‘cemented alloy carbides’ for hard rock boring. 
Final report 1 Oct 1974-31 Dec 1976 ((Ti,V)C + (062 Ni + 
0.38 Mo)), 3:4448 (PB-266665) 
VANADIUM OXIDES/CATALYTIC EFFECTS 
Composition cycling of an SO2 oxidation reactor, 3:2289 
Synthesis of acetic acid by catalytic oxidation of butenes. I. 
Oxidation of n-butenes and isobutene to acetic acid over binary 
oxide catalysts containing vanadium pentoxide, 3:2383 
VANADIUM OXIDES/PHOTOELECTRIC EFFECT 
Optical and electrical experiments at some transition-metal oxide 
foil-electrolyte interfaces, 3:4462 (COO-4381-1) 
VANADIUM SILICIDES/PHASE STUDIES 
Equilibrium silicide in beta Ti-V alloys containing Si. Technical 
report (Ti-30 to 40 V-1 Si), 3:4330 (AD-A-040957 
VAPOR JET EJECTORS/ENERGY LOSSES 
Some results of an experimental investigation of energy dissipation 
in a mixing chamber of MHD generator, 3:4079 
VAPORS 
See also WATER VAPOR 
VAPORS/COMBUSTION KINETICS 
Unsteady burning of unconfined fuel vapor clouds, 3:4657 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
EARTHMOVING EQUIPMENT 
ELECTRIC-POWERED VEHICLES 
TRUCKS 
VEHICLES/TECHNOLOGY ASSESSMENT 
Smart limbed vehicles for naval applications. Part II. Relevant 
technologies and performance evaluation. Interim report on 
research work on smart vehicle concepts for military use on the 
ocean surface, 3:4669 (UCID-17304(Pt.2)) 
VELA PROJECT/REVIEWS 
Seismic data analysis center. Final techical report, 3:5093 (AD-A- 
040301) 
VENTILATION/BUILDINGS 
— and outdoor measurements of carbon monoxide (CO), 
75142 
VERMONT YANKEE REACTOR/AQUACULTURE 
Application of waste heat from the Vermont Nuclear Power 
pany Progress report No. 13, April 1-30, 1977, 3:3292 (TID- 
) 
VERMONT YANKEE REACTOR/WASTE HEAT 
UTILIZATION 
Application of waste heat from the Vermont Nuclear Power 
Station. Progress report No. 13, April 1-30, 1977, 3:3292 (TID- 
27670) 
VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VICKSI 
Status of the VICKSI heavy ion accelerator, 3:4819 
VICKSI/BEAM TRANSPORT 
VICKSI beam line instrumentation and control system, 3:4927 
VICKSI/RF SYSTEMS 
— and operation of the rf-system for the VICKSI cyclotron, 
4918 
VICKSI/VAN DE GRAAFF ACCELERATORS 
New Van de Graaff terminal for VICKSI, 3:4820 
VIRUSES 
See also BACTERIOPHAGES 
ONCOGENIC VIRUSES 
VIRUSES/BIOLOGICAL RADIATION EFFECTS 
Effect of heat on pathogenic organisms found in wastewater 
sludge, 3:5293 (SAND-77-1338C) 
VITAMIN D-3 
See CHOLECALCIFEROL 
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VOCABULARY (CONTROLLED) 
See STANDARDIZED TERMINOLOGY 
VOLCANOES/ENVIRONMENTAL EFFECTS 
Technical progress report of biological research on the Volcanic 
Island Surtsey and environment for the year 1976 (Recovery of 
terrestrial ecosystem on volcanic island following volcano 
eruption), 3:5165 (COO-3531-25) 
VOLCANOES/GEOCHEMICAL SURVEYS 
Volcanic influence on seawater at Heimaey, 3:3129 
VOLTAGE 
See ELECTRIC POTENTIAL 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VORTEX AUGMENTED TURBINES/AERODYNAMICS 
Practical approach to vortex augmentation of wind turbines, 
3:3148 
VORTEX AUGMENTED TURBINES/DESIGN 
Vortex augmentor concepts for wind energy conversion. Progress 
report, May-November 1975, 3:3143 (PB-263749) 
VORTEX AUGMENTED TURBINES/MATHEMATICAL 
MODELS 
Practical approach to vortex augmentation of wind turbines, 
:3148 


VRAIN REACTOR/MOISTURE GAGES 
Experience with the helium afterglow impurities monitor at the 
Ft. St. Vrain Nuclear Power Station, 3:3345 (LA-UR-77-1977) 
VRAIN REACTOR/PRESSURE VESSELS 
Fort St. Vrain Plant surveillance and testing program. Quarterly 
progress report for the period ending June 30, 1977, 3:3344 
(GA-A-14519) 
VRAIN REACTOR/STEAM GENERATORS 
Fort St. Vrain Plant surveillance and testing program. Quarterly 
progress report for the period ending June 30, 1977, 3:3344 
(GA-A-14519) 
VRAIN REACTOR/WATER CHEMISTRY 
Fort St. Vrain Plant surveillance and testing program. Quarterly 
progress report for the period ending June 30, 1977, 3:3344 
(GA-A-14519) 


Ww 


W BOSON 
See INTERMEDIATE BOSONS 
WABASCA DEPOSIT/GEOLOGIC STRUCTURES 
Emerging geology of the heavy-oil sands, 3:2497 
WALLS/SENSIBLE HEAT STORAGE 
Analytical model for passive solar heated buildings, 3:2969 
Simulation analysis of passive solar heated buildings: the influence 
of climate and geometry on performance, 3:2967 
Simulation analysis of passive solar heated buildings: comparison 
with test room results, 3:2968 
WARFARE/REVIEWS 
LASL panel on tactical nuclear warfare. Report of the fifth 
meeting (short title: TAC-5), April 5-6, 1977, 3:5091 (LA-6908- 
MS) 
WASHINGTON/ENERGY SUPPLIES 
Institutional constraints and opportunities. Study module V. 
Report on Tasks 1, 2, and 3. Final report (Policy levers 
available to state governments), 3:3946 (PB-266584) 
WASHINGTON/WATER RESOURCES 
Improving institutional arrangements for water development in 
the state of Washington: developmental and environmental 
trade-offs and constraints. Project completion report 1 Jul 72-30 
Jun 75, 3:3976 (PB-267919) 
Metropolitan Spokane Region water resources study. Summary 
report, 3:5218 (AD-A-036586) 
Metropolitan Spokane Region water resources study. Technical 
report, 3:5219 (AD-A-036587) 
WASHOUT/ATMOSPHERIC PRECIPITATIONS 
Precipitation washout (a bibliography with abstracts). Report for 
1964-Suly 1977, 3:5109 (NTIS/PS-77/0658) 
WASTE DISPOSAL 
See also MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
STACK DISPOSAL 
WASTE DISPOSAL/BIBLIOGRAPHIES 
Reclamation of energy from solid waste: theory and practice. A 
selected, annotated bibliography for Pennsylvania local 
government officials, 3:4244 (PB-267800) 
Solid waste reclamation and recycling. Part 1. Packaging and 
containers (a bibliography with abstracts). Report for 1964-July 
1977, 3:4237 (NTIS/PS-77/0666) 
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Solid waste reclamation and recycling. Part 2. Plastics (a 
bibliography with abstracts). Report for 1964-July 1977, 3:4238 
(NTIS/PS-77/0667) 

Solid waste reclamation and recycling. Part 3. Metals (a 
bibliography with abstracts). Report for 1964-Jul 1977, 3:4239 
(NTIS/PS-77/0668) 

Solid waste reclamation and recycling. Part 4. Glass (a 
bibliography with abstracts). Report for 1964-July 1977, 3:4240 
(NTIS/PS-77/0669) 

Solid waste reclamation and recycling. Part 5. Paper (a 
bibliography with abstracts). Report for 1964-July 1977, 3:4241 
(NTIS/PS-77/0670) 

WASTE DISPOSAL/ENVIRONMENTAL EFFECTS 

Environmental pollution: sanitary engineering and industrial 
waste. Report bibiiography January 1963-March 1977, 3:5192 
(AD-A-041950) 

WASTE DISPOSAL/INFORMATION NEEDS 

Research needs for mining and industrial solid waste disposal, 
3:4700 (PB-269247) 

WASTE HEAT/BIOLOGICAL EFFECTS 

Ecological study of the effects of power plants on benthic 
macroplant microcosms in subtropical and tropical estuaries. 
Progress report, 1976-1977 (Effects of heavy metals and thermal 
effluents from fossil-fuel and nuclear power plants on benthic 
seagrass community), 3:5206 (TID-27767) 

Hydrobiological cooling-water research in the Netherlands, 3:5349 

WASTE HEAT/ENVIRONMENTAL EFFECTS 

Further studies of the impact of waste heat release on simulated 
global climate. Part I (Waste heat from energy parks in Atlantic 
and Pacific Oceans), 3:5154 (IIASA-RM-77-15) 

Further studies of the impact of waste heat release on simulated 
global climate. Part II (Waste heat from parks in Atlantic and 
Pacific Ocean), 3:5155 (IIASA-RM-77-34) 

WASTE HEAT/ENVIRONMENTAL TRANSPORT 

Ecological study of the effects of power plants on benthic 
macroplant microcosms in subtropical and tropical estuaries. 
Progress report, 1976-1977 (Effects of heavy metals and thermal 
effluents from fossil-fuel and nuclear power plants on benthic 
seagrass community), 3:5206 (TID-27767) 

Further studies of the impact of waste heat release on simulated 
global climate. Part I (Waste heat from energy parks in Atlantic 
and Pacific Oceans), 3:5154 (IIASA-RM-77-15) 

Further studies of the impact of waste heat release on simulated 
global climate. Part II (Waste heat from parks in Atlantic and 
Pacific Ocean), 3:5155 (IIASA-RM-77-34) 

WASTE HEAT/HEAT RECOVERY 

Cooling tower energy studies: conservation techniques applicable 
to existing installations plus comparative economics and energy 
requirements of mechanical and natural draft towers, 3:3159 
(PB-264028) 

Gas economizer for low temperature stack gas, 3:4204 

Heat exchanger made of glass for heat recovery in industrial 
plants, 3:4223 

Heat utilization at Coventry refuse incineration, 3:4224 

WASTE HEAT/RECOVERY 
Subsoil water as energy carrier, 3:3198 
WASTE HEAT/WASTE MANAGEMENT 

Waste heat management in the electric power industry: issues of 
energy conservation and station operation under environmental 
constraints. Progress report, September 1, 1976-November 30, 
1977, 3:3196 (COO-4114-1) 

WASTE HEAT UTILIZATION 

Cage culture of channel catfish in a heated effluent from a power 
plant, Thomas Hill Reservoir. Doctoral thesis, 3:3197 (PB- 
266327) 

Refuse preparation and incineration, 3:4246 

WASTE HEAT UTILIZATION/AQUACULTURE 
Present status of fish culture using warm waste water from power 
lants, 3:3655 
WASTE HEAT UTILIZATION/ECONOMICS 
Case study applications of venture analysis. Monthly report, June 
1977, 3:3190 (FE-2685-01) 
WASTE HEAT UTILIZATION/PLANNING 
Utilization of waste heat stands or falls with nuclear energy, 
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WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE MANAGEMENT/ECONOMIC IMPACT 
Microeconomic impacts of the proposed marking and disposal 
regulations for PCBS. Final report, 3:4227 (PB-267833) 
WASTE MANAGEMENT/TECHNOLOGY UTILIZATION 
Appropriate technology: a directory of activities and projects, 
3:3983 (PB-267970) 
WASTE OILS/RECYCLING 
Managing and disposing of residues from environmental control 
facilities in the steel industry. Final report Apr 1976-Jul 1976, 
3:5116 (PB-260477) 


WASTE PRODUCT UTILIZATION/RESEARCH 


WASTE PROCESSING 
See also MATERIALS RECOVERY 
PUROX PYROLYSIS PROCESS 
RADIOACTIVE WASTE PROCESSING 
SLAGGING PYROLYSIS PROCESS 
WASTE PROCESSING/ADSORBENTS 

Activated carbon. Volume 2. 1975-June 1977 (citations from the 
NTIS data base). Report for 1975-Jun 77, 3:4496 (NTIS/PS-77/ 
0536) 

Activated carbon. Part 1. Waste water treatment (citations from 
the Engineering Index data base). Report for 1970-Jun 77, 
3:4475 (NTIS/PS-77/0537) 

WASTE PROCESSING/MEETINGS 

1976 national waste processing conference. From waste to 

resource through processing, 3:4231 
WASTE PROCESSING/POLLUTION REGULATIONS 
Solid-waste treatment and resource recovery in the European 
Economic Community (EEC): a status report, 3:4256 
WASTE PROCESSING PLANTS/COST 
Selection factors in evaluating large solid-waste shredders, 3:4763 
WASTE PROCESSING PLANTS/DESIGN 

Design and operation of a suspension-fired industrial solid-waste- 
disposal system for Kodak Park, 3:4263 

Processed solid refuse as a supplementary fuel at the City of 
Ames, Iowa, 3:4249 

Shredding systems for mixed municipal and industrial solid wastes, 
3:4764 

Solid-waste resource recovery facility, Monroe County, New 
York, 3:4769 

WASTE PROCESSING PLANTS/ECONOMICS 

Marketing and equipment design: municipal solid-waste ferrous- 
metal recovery, 3:4255 

Thermodynamic fundamentals for the pyrolysis of refuse, 3:4760 

Waste reclamation in polymeric industry, 3:4765 

WASTE PROCESSING PLANTS/ENVIRONMENTAL 

IMPACTS 

Refuse-processing plant equipment, facilities, and environmental 
considerations at St. Louis-Union Electric Refuse-Fxel Project, 
3:4768 

Thermodynamic fundamentals for the pyrolysis of refuse, 3:4760 

WASTE PROCESSING PLANTS/EQUIPMENT 

Gravimetric and volumetric feeding of particulate solids: 
particulate solids, bin hopper, and metering: basic fundamentals, 
3:4692 

WASTE PROCESSING PLANTS/FEASIBILITY STUDIES 

Approach to determining the economic feasibility to refuse- 

derived fuel and materials recovery processing, 3:4247 
WASTE PROCESSING PLANTS/FINANCING 

Feasibility reports required for revenue bond financing of solid- 

waste processing facilities, 3:4770 
WASTE PROCESSING PLANTS/OPERATION 

Design and operation of a suspension-fired industrial solid-waste- 
disposal system for Kodak Park, 3:4263 

Shredding systems for mixed municipal and industrial solid wastes, 
3:4764 

Solid-waste resource recovery facility, Monroe County, New 
York, 3:4769 

Thermodynamic fundamentals for the pyrolysis of refuse, 3:4760 

WASTE PROCESSING PLANTS/PERFORMANCE 

Refuse-processing plant equipment, facilities, and environmental 
considerations at St. Louis-Union Electric Refuse-Fuel Project, 
3:4768 


Shredding systems for mixed municipal and industrial solid wastes, 


Waste reclamation in polymeric industry, 3:4765 
WASTE PROCESSING PLANTS/PLANNING 

City of Chicago and Commonwealth Edison Company’s watts 

from waste program, 3:4771 
WASTE PROCESSING PLANTS/SPECIFICATIONS 

Selection factors in evaluating large solid-waste shredders, 3:4763 

Study of conversion of solid waste to energy in North America, 
3:4253 

WASTE PRODUCT UTILIZATION 
See also WASTE HEAT UTILIZATION 

Availability of mining wastes and their potential for use as 
highway material. Volume I. Classification and technical and 
environmental analysis. Final report June 1975-June 1976, 
3:4190 (PB-266170) 

Availability of mining wastes and their potential for use as 
highway material. volume ii. location of mining and 
metallurgical wastes and mining industry trends. Final report 
June 1975-June 1976, 3:4191 (PB-266171) 

WASTE PRODUCT UTILIZATION/ECONOMICS 

Economics of on-site waste gasification, 3:2783 

WASTE PRODUCT UTILIZATION/RESEARCH PROGRAMS 

Research needs in waste utilization, 3:4248 
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WASTE PRODUCT UTILIZATION/TECHNOLOGY 

ASSESSMENT 

Parametric considerations in utilizing refuse-derived fuels in 
existing boiler furnaces, 3:4761 

Research needs in waste utilization, 3:4248 

WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER/WATER TREATMENT 
— litan Spokane Region water resources study. Appendix 
astewater generation and treatment, 3:5191 (AD-A- 
036591) 
WATER 
See also GROUND WATER 
HEAVY WATER 
SEAWATER 
SURFACE WATERS 
Water for energy: Western United States, 3:5220 
WATER/CHEMICAL ANALYSIS 
—— power _ ulator for thermal ionization mass 
trometry, 3:5057 (Y-2091) 
WAT ER/CHEMICAL REACTIONS 

Homogeneous catalysis: a synthesis of methanol from carbon 

monoxide and water, 3:2793 
WATER/DECONTAMINATION 
Calculation of activity and radiation conditions in ion exchange 
facilities for purification of contaminted water, 3:2626 
WATER/HEATING 
Power-saving water storage heaters, 3:4147 
WATER/PHOTON TRANSPORT 
Gamma ray build-up factors for finite media, 3:5583 
WATER/SAMPLIN 

Quarterly report of the Energy Research and Development 
Administration, Division of Operational and Environmental 
Safety: quality assurance program (Quality assurance of 
radiometric measurements of air, soil, water, plant and animal 
tissues), 3:5096 (HASL-323) 

Quarterly report of the Energy Research and Development 
Administration, Division of Operational and Environmental 
Safety: quality assurance program (Quality assurance of 
radiometric measurements of air, soil, water, plant and animal 
tissues), 3:5097 (HASL-323(App.)) 

WATER/SENSIBLE HEAT STORAGE 

Residential hot water solar energy storage, 3:3059 

WATER/TEMPERATURE EFFECTS 

Aspects of reservoir-power station interactions: some effects of 
heat on physico-chemistry, ‘aufwuchs’ ecology, and plankton 
metabolism. Doctoral thesis, 3:5348 (PB-266326) 

WATER COOLED REACTORS 

See also BR-2 REACTOR 

BWR TYPE REACTORS 
GETR REACTOR 
HFR REACTOR 
PWR TYPE REACTORS 
SGHWR REACTOR 

WATER COOLED REACTORS/CORE SPRAY SYSTEMS 

Nuclear reactors (Patent), 3:3856 

WATER COOLED REACTORS/FUEL CANS 

Design of an irradiation device for the determination of the in-pile 
creep behaviour of Zircaloy cladding tubes under internal and 
external over-pressure, in FRG-2, 3:3614 

WATER COOLED REACTORS/FUEL CYCLE 

HEDL contribution to SRL fuel recycle program: quarterly 
report for April, May, and June 1977, 3:2579 (HEDL-TC-902-2) 

High burn-up plutonium isotopic compositions recommended for 
use in shielding analysis, 3:2563 (BNWL-2282) 

Light Water Reactor fuel reprocessing program. Quarterly 
progress report for the period ending June 30, 1977 (Contactor 
improvement; solvent nitration), 3:2578 (GA-A-14511) 

Light water reactor fuel recycle. Composite quarterly report, 
January-March 1977, 3:2574 (DPST-LWR-77-2-1) 

Status and goals of the project fuel reprocessing and radioactive 
waste treatment (PWA, Kernforschungszentrum Karlsruhe), 
3:2622 (KFK-2255) 

Technical Division quarterly progress report, April 1-June 30, 
1977, 3:2581 (ICP-1123) 

WATER COOLED REACTORS/HEALTH HAZARDS 

Relative hazard potential: the basis for definition of safety criteria 
for fast reactors (Comparison of LWR and LMFBR accident 
effects), 3:3821 (PB-266617) 

WATER COOLED REACTORS/LOSS OF COOLANT 

Computing a two-dimensional quench front, 3:3830 

Eulerian computation method for fluid flows with large density 
gradients at all speeds, 3:3832 

Numerical standards for flow-boiling analysis, 3:3829 

Prospects for accurate computer simulations of fluid dynamics 
Dae of nuclear reactors, 3:3831 

WATER COOLED REACTORS/REACTOR ACCIDENTS 
= wv measurement in steam-water flow by Pitot tubes, 
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WATER CURRENTS/MATHEMATICAL MODELS 

Preliminary drag model for the ocean food and energy farm, 

3:2886 (ERDA/USN/1027-76/1(Vol.7)) 
WATER HEATERS 

See also ANNUAL CYCLE ENERGY SYSTEM 
WATER HEATERS/ENERGY CONSUMPTION 

Study of energy-saving options for refrigerators and water 

heaters. Volume II. Water heaters, 3:4116 (PB-269154) 
WATER HEATERS/FUEL CONSUMPTION 
ee air-conditioning units and ne pools contribute to 
ualizing the distribution of gas, 3:4167 
WAT R HEATERS/PERFORMANCE 
Power-saving water storage heaters, 3:4147 
WATER POLLUTION/BIOLOGICAL EFFECTS 

Analysis of natural systems. Quantitative ecology of impact 
evaluation, 3:5164 (BNWL-2100(Pt.2)) 

WATER POLLUTION/MAPS . ‘siiiiie 

Energy and pollution a prediction technique, 1 

WATE POLLUTION / MEASURING METHODS 

Development of a column chromatography method for field pre- 
concentration of trace metals with application to the Haw-Cape 
Fear Riverss, N.C. Master's thesis, 3: 503 (PB-267878) 

WATER POLLUTION/REGIONAL ANALYSIS 
Energy and pollution ma pn a prediction technique, 3:4016 
WATER POLLUTION/REM TE SENSING 

Remote sensing applied to prec raecrr pollution detection and 
management (a bibliography with abstracts). Report for 1964- 
July 1977, 3:5110 (NTIS/PS-77/0674) 

WATER POLLUTION CONTROL/ECONOMIC IMPACT 
High cost of clean air rules not fully justified, 3:3970 
WATER POLLUTION CONTROL/POLLUTION CONTROL 

EQUIPMENT 

Development of microwave plasma detoxification process for 
hazardous wastes. Phase I. Final report, 3:5127 (PB-268526) 

WATER REQUIREMENTS/FORECASTING 

Assessment of cooling water supply in the United States (Thermal 

power plants), 3:4055 (HEDL-SA-1214) 
WATER RESERVOIRS 

See also COOLING PONDS 
WATER RESERVOIRS/MANAGEMENT 

Analysis of information systems for hydropower operations: 
executive summary, 3:2800 (N-77-14586) 

WATER RESERVOIRS/SITE SELECTION 

Wabash River Basin a study covering reservoir sites 
on Embarrass River, Illinois and Clifty Creek and Patoka River, 
Indiana. Volume index. Volume I. Report. Interim report No. 2, 
3:2798 (AD-A-036531) 

Wabash River Basin comprehensive study. Volume I. Main report, 
3:2799 (AD-A-036536) 

WATER RESOURCES/DATA COMPILATION 

Assessment of cooling water supply in the United States (Thermal 

wer plants), 3:4055 (HEDL-SA-1214) 

ATER RESOURCES/GOVERNMENT POLICIES 

Improving institutional arrangements for water development in 
the state of Washington: developmental and environmental 
trade-offs and constraints. Project completion report 1 Jul 72-30 
Jun 75, 3:3976 (PB-267919) 

WATER RESOURCES/MANAGEMENT 

Metropolitan Spokane Region water resources study. Summary 
report, 3:5218 (AD-A- 36586) 

Metropolitan Spokane Region water resources study. Technical 
report, 3:5219 (AD-A-036587 

WATER RESOURCES/PLANNING 

Improving institutional arrangements for water development in 
the state of Washington: developmental and environmental 
trade-offs and constraints. Project completion report 1 Jul 72-30 
Jun 75, 3:3976 (PB-267919) 

Wabash River Basin comprehensive study covering reservoir sites 
on Embarrass River, Illinois and Clifty Creek and Patoka River, 
Indiana. Volume index. Volume I. Report. Interim report No. 2, 
3:2798 (AD-A-036531) 

Wabash River Basin comprehensive study. Volume I. Main report, 
3:2799 (AD-A-036536) 

WATER VAPOR/THERMAL CONDUCTIVITY 

Comparative study of associated species in vapors of alcohols and 
water by measurement of thermal conductivity (Association as 
dimers or tetramers; 2,2,2-trifluoroethanol), 3:4551 (CONF- 
770537-1) 

WATERFLOODING/DEMONSTRATION PROGRAMS 

Improved secondary oil recovery by controlled water flooding- 
pilot demonstration ranger zone, fault block VII, Wilmington 
Field. Phase I. Monthly report, May 1977, 3:2340 (SAN-1396-8) 

Improved secondary oil recovery by controlled water flooding- 
pilot demonstration ranger zone, fault block VII, Wilmington 
- Phase I. Monthly report, July 1977, 3:2341 (SAN-1396- 

WATERFLOODING/RESEARCH PROGRAMS 

Study to determine the technical and economic feasibility of 

reclaiming chemicals used in micellar polymer and low tension 
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surfactant flooding. Progress report, April 24-May 20, 1977, 
3:2335 (FE-2600-1) 

Study tc determine the technical and economic feasibility of 
reclaiming chemicals used in micellar polymer and low tension 
surfactant flooding. Progress report, May 20-June 17, 1977, 
3:2336 (FE-2600-2) 

Study to determine the technical and economic feasibility of 
reclaiming chemicals used in micellar polymer and low tension 
surfactant flooding. Progress report, June 18-July 15, 1977, 
3:2337 (FE-2600-3) 

Study to determine the technical and economic feasibility of 
reclaiming chemicals used in micellar polymer and low tension 
surfactant flooding. Progress report, July 16-August 12, 1977, 
3:2338 (FE-2600-4) 

WAVE ENERGY CONVERTERS 
~~ from sea waves: a contribution to the energy supply, 
:3132 
WAVE ENERGY CONVERTERS/DESIGN 

Wave motor comprised of a submerged floating network of 
chambers formed by walls permitting variable geometry 
(Patent), 3:3131 

WAVE POWER/USES 

Artificial oceanic upwelling (Means of supplying nutrients to 

oceanic kelp farm), 3:2884 (ERDA/USN/1027-76/1(Vol.7)) 
WAVES (SHOCK) 

See SHOCK WAVES 
WAXES 

See also PARAFFIN 
WAXES/CHEMICAL COMPOSITION’ 

Composition of the brown-coal wax obtained from the coals of the 
Grachevka deposit, 3:2109 

WAXES/EXTRACTION 

Composition of the brown-coal wax obtained from the coals of the 

Grachevka deposit, 3:2109 
WEAK BOSON 

See INTERMEDIATE BOSONS 
WEAK INTERACTIONS/COUPLING 

Study of spontaneously broken conformal symmetry in curved 
space-times, 3:5516 (COO-3285-33) 

WEAK INTERACTIONS/UNIFIED GAUGE MODELS 

Current problems in the weak interactions, 3:5515 (CONF-770137- 
1 


) 
WEATHER/SOLAR ACTIVITY 
Geophysical predictions: sun-weather. Technical report, 3:5415 
(AD-A-040652) 
WELDED JOINTS/ACOUSTIC EMISSION TESTING 
Inspection of nuclear reactor welding by acoustic emission. 
Technical data report May 1976-March 1977, 3:3562 (PB- 
268487) 
WELDED JOINTS/DEFECTS 
Quality assurance in thick-walled weldments, 3:3583 
WELDED JOINTS/POROSITY 
Quality engineering and control semiannual progress report 
November and December 1976 and January-April 1977, 3:4515 
(RFP-2644) 
WELDED JOINTS/QUALITY CONTROL 
Welding faults and nuclear safety, 3:3563 (SAAS-211) 
WELDED JOINTS/ULTRASONIC TESTING 
Study of in-service ultrasonic inspection practice for BWR piping 
welds, 3:3274 (EPRI-NP-436-SR) 
WELDS 
See WELDED JOINTS 
WELL DRILLING/DRILLING EQUIPMENT 
Borehole drilling apparatus (Patent), 3:4702 
WELL DRILLING/RESEARCH PROGRAMS 
Drilling technology research program (Bits, mud instrumentation, 
materials, downhole information while drilling), 3:4791 (SAND- 
77-1160C) 
WELL LOGGING 
See also SONIC LOGGING 
WELL LOGGING/CALCULATION METHODS 
Estimation of subsurface temperature in oil and gas producing 
areas, northeast Japan, 3:5066 
WELL LOGGING/DATA ACQUISITION SYSTEMS 
Well depth matcher utilizing programmable shifting of well 
logging data (Patent), 3:50 
WELL LOGGING/ELECTRIC CABLES 
Test facility for well logging cables (in air at atmospheric 
pressure), 3:3111 (SAN/1208-1) 
WELL LOGGING/EQUIPMENT 
Well flow measuring apparatus * taaaaee 3:5065 
WELL LOGGING/HEAT FLO 
Estimation of subsurface ico ceeslll in oil and gas producing 
areas, northeast Japan, 3:5066 
WELL LOGGING/PRESSURE MEASUREMENT 
Method and apparatus for down hole pressure and temperature 
measurement (Patent), 3:5064 
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WELL LOGGING/TEMPERATURE MEASUREMENT 
Method and apparatus for down hole pressure and temperature 
measurement (Patent), 3:5064 
WELL STIMULATION 
See also HYDRAULIC FRACTURING 
WELL STIMULATION/HYDRAULIC FRACTURING 
Shallow formation hydrofracture mapping experiment, 3:2342 
(SAND-77-0142C) 
WELL STIMULATION/RESEARCH PROGRAMS 
Update on the LLL gas stimulation program, 3:2479 (UCRL- 
79587) 


WELLS 
See also GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WELLS/PRESSURE MEASUREMENT 
Method and apparatus for down hole pressure and temperature 
measurement (Patent), 3:5064 
WELLS/TEMPERATURE GRADIENTS 
Geothermal investigations in Idaho. Part 8. Heat flow study of the 
Snake River Plain region, Idaho, 3:3101 (NP-22003/8) 
WELLS/TEMPERATURE MEASUREMENT 
Method and apparatus for down hole pressure and temperature 
measurement (Patent), 3:5064 
WELLS/WELL LOGGING 
Geothermal investigations in Idaho. Part 8. Heat flow study of the 
Snake River Plain region, Idaho, 3:3101 (NP-22003/8) 
WEST VIRGINIA/SURFACE MINING 
Enforcement of strip mining laws, 3:2307 
WHEAT/METABOLISM 
Nitrite uptake patterns in wheat seedlings as influenced by nitrate 
and ammonium, 3:5261 
WHITE RIVER BASIN/WATER RESOURCES 
Water resource appraisals for hydroelectric licensing. Planning 
status report: Upper White River Basin, Missouri-Arkansas, 
3:5222 (NP-22446) 
WILD ANIMALS/ENDANGERED SPECIES 
Land use (Terrestrial animal and plant ecosystems and Arid Land 
Ecology Reserve administration), 3:5162 (BNWL-2100(Pt.2)) 
WILD ANIMALS/POPULATION DYNAMICS 
Analysis of natural systems. Quantitative ecology of impact 
evaluation, 3:5164 (BNWL-2100(Pt.2)) 
Land use (Terrestrial animal and plant ecosystems and Arid Land 
Ecology Reserve administration), 3:5162 (BNWL-2100(Pt.2)) 
WILD ANIMALS/RADIONUCLIDE KINETICS 
ARHCO studies (Radionuclide migration from radioactive waste 
management areas through terrestrial food chains and wild 
animals), 3:5183 (BNWL-2100(Pt.2)) 
WIND/DATA 
Correlation between daily amounts of solar and wind energy and 
monthly trends of the two energy sources, 3:2839 
WIND/MONITORING 
Four probability densities (Log-Normal, Gamma, Weibull, and 
Rayleigh) and their application to modelling average hourly 
wind speed, 3:3136 
WIND POWER/AVAILABILITY 
Examination of small wind electric systems in Michigan, 3:3137 
Numerical and measurement methods of wind energy assessment, 
3:3135 (UCRL-79896(Rev. 1)) 
Semi-annual report of the wind characteristics program element, 
April 1976-December 1976, 3:3151 (BNWL/WIND-2) 
Survey of wind measurement field programs, 3:3152 (BNWL/ 
WIND-3) 
WIND POWER/BIBLIOGRAPHIES 
Solar thermal power generation. A bibliography with abstracts. 
Quarterly update, April-June 1977 (148 citations), 3:2818 (TAC- 
STPG-77-002) 
Wind power (citations from the NTIS data base). Report for 1964- 
Apr 1977, 3:3133 (NTIS/PS-77/0399) 
Wind power (citations from the Engineering Index data base). 
Report for 1970-Apr 1977, 3:3134 (NTIS/PS-77/0400) 
WIND POWER/FEASIBILITY STUDIES 
Utilizing alternative energy sources in France, 3:4063 
WIND POWER/MATHEMATICAL MODELS 
Four probability densities (Log-Normal, Gamma, Weibull, and 
Rayleigh) and their application to modelling average hourly 
wind speed, 3:3136 
Numerical and measurement methods of wind energy assessment, 
3:3135 (UCRL-79896(Rev.1)) 
WIND POWER/RESEARCH PROGRAMS 
Status and prospects for widespread utilization of solar energy as a 
national energy resource, 3:2824 
WIND POWER/STATISTICAL MODELS 
Semi-annual report of the wind characteristics program element, 
April 1976-December 1976, 3:3151 (BNWL/WIND-2) 
Survey of wind measurement field programs, 3:3152 (BNWL/ 
WIND-3) 
WIND POWER/SSTATISTICS 
Reference wind speed statistics for wind turbine design, 3:3146 





WIND POWER PLANTS/COST BENEFIT ANALYSIS 


WIND POWER PLANTS/COST BENEFIT ANALYSIS 
Environmental assessment of solar energy power plants (USA), 
3:2895 (EPRI-ER-371-SR) 
WIND POWER PLANTS/ECONOMICS 
Cost-effective electrical power generation from the wind, 3:3139 
Use of wind power by electric utilities, 3:3138 
WIND POWER PLANTS/ENVIRONMENTAL IMPACTS 
Environmental assessment of solar energy power plants (USA), 
3:2895 (EPRI-ER-371-SR) 
WIND POWER PLANTS/POWER SYSTEMS 
Use of wind power by electric utilities, 3:3138 
WIND POWER PLANTS/SITE SELECTION 
Environmental assessment of solar energy power plants (USA), 
3:2895 (EPRI-ER-37!-SR) 
Semi-annual report of the wind characteristics program element, 
April 1976-December 1976, 3:3151 (BNWL/WIND-2) 
Survey of wind measurement field programs, 3:3152 (BNWL/ 
WIND-3) 
WIND POWER PLANTS/SYNCHRONIZATION 
Synchronization of the ERDA-NASA 100 kW wind turbine 
generator with large utility networks, 3:3149 (N-77-19580) 
WIND TURBINES 
See also VORTEX AUGMENTED TURBINES 
Wind operated generator (Patent), 3:3145 
WIND TURBINES/ECONOMICS 
Examination of small wind electric systems in Michigan, 3:3137 
WIND TURBINES/ENVIRONMENTAL IMPACTS 
TV and FM interference by windmills. Final report, 1 January 
1976-21 December 1976, 3:3140 (COO/2846-76/1) 
WIND TURBINES/FEASIBILITY STUDIES 
Examination of small wind electric systems in Michigan, 3:3137 
WIND TURBINES/HYBRID SYSTEMS 
Feasibility study of a combined wind-solar system for space and 
domestic hot water heating, 3:2943 
WIND TURBINES/PERFORMANCE 
Reference wind speed statistics for wind turbine design, 3:3146 
WIND TURBINES/POWER GENERATION 
Examination of small wind electric systems in Michigan, 3:3137 
WIND TURBINES/PUMPED STORAGE 
Wind energy: a supplement to hydro-electric energy using the 
Columbia River Valley as an example, 3:3150 
WIND TURBINES/TURBINE BLADES 
Optimum and near-optimum blade configurations for high speed 
wind turbines, 3:3147 
WIND TURBINES/USES 
Wind powered aeration for remote locations. Progress report 15 
Mar 1975-15 Mar 1976, 3:3142 (PB-259304) 
Wind-powered aeration for remote locations. Final report, March 
15, 1975-August 31, 1976, 3:3141 (ERDA/NSF/00833-75/1) 
WINDOWS/DESIGN 
ne design of windows as passive solar collectors, 
WINDOWS/HEAT LOSSES 
Window and its heat balance, taking into account sun radiation 
and additional precautions, 3:2937 
WINDOWS/THERMAL INSULATION 
Thermal transmittance k for double and triple window panes and 
different gas fillers, 3:4123 
WINSTON COLLECTORS 
See COMPOUND PARABOLIC CONCENTRATORS 
W-L SULFUR DIOXIDE RECOVERY PROCESS/FLOWSHEETS 
Removal of SO2 by the Wellman-Lord process and its processing 
to elemental sulfur, 3:2149 (CONF-7604124-P1) 
WOOD/COMBUSTION 
Bark burning system (Patent application), 3:4220 (PB-267521) 
Wood residue fired gas turbine cycle, 3:3170 
WOOD BURNING FURNACES/ENVIRONMENTAL IMPACTS 
Mechanisms of particle entrainment and combustion and how they 
affect emissions from wood-waste-fired boilers, 3:4784 
WOOD WASTES/COMBUSTION 
Mechanisms of particle entrainment and combustion and how they 
affect emissions from wood-waste-fired boilers, 3:4784 
WORKERS 
See PERSONNEL 
WWER TYPE REACTORS/FISSION PRODUCT RELEASE 
Complex model for the calculation of radioactive product spread 
in WWER-type nuclear power plants. II. Methods of 
calculating radioactive product concentration in the air of 
nuclear power plant halls, 3:3334 
WWER TYPE REACTORS/FUEL ELEMENTS 
Temperature characteristics of fuel elements of reactors with 
water under pressure during a coolant-loss emergency, 3:3884 
WWER TYPE REACTORS/LOSS OF COOLANT 
Analysis of in-core processes during a loss-of-coolant accident in 
the absence of ECCS, 3:3873 
Temperature characteristics of fuel elements of reactors with 
water under pressure during a coolant-loss emergency, 3:3884 
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WWER TYPE REACTORS/THERMAL EFFICIENCY 
Efficiency of serial units of nuclear power plants with WWER-440 
type reactors, 3:3340 
WWR-C-CAIRO REACTOR/FUEL ELEMENTS 
In core temperature measurements of ET-RR-1 Fuel elements, 
3:3669 
WYHL-1 REACTOR 
Judges as civilization censors, 3:3329 
WYHL-1 REACTOR/REACTOR LICENSING 
Exclusion of objections in licensing procedures, 3:3474 
Statement of the Reaktor-Sicherheitskommission on Wyhl 
decision, 3:3471 
WYOMING/ENERGY SOURCE DEVELOPMENT 
The North Platte River Basin economic simulation model. A 
technical report. Completion report, 3:3951 (PB-263828) 
WYOMING/ENERGY SOURCES 
Energy and environmental resources, 3:3971 (EPA-600/2-76-212) 
WYOMING/WILD ANIMALS 
Big game resource in the Powder River Basin Region, Montana- 
Wyoming, 3:5161 (BNWL-2084(RAP-11)) 


X 


X RADIATION/BIOLOGICAL EFFECTS 
Radiation-induced inhibition of eclosion in the tobacco hornworm, 
Manduca sexta, 3:5313 
X RADIATION/COHERENT SCATTERING 
Semiempirical formulation of coherent scattering of gamma rays, 
3:5569 
X RADIATION/RAYLEIGH SCATTERING 
Semiempirical formulation of coherent scattering of gamma rays, 
3:5569 
XENON/ENERGY-LEVEL TRANSITIONS 
Wavelength dependence of the branching ratio for the Sp subshell 
of Xe, 3:5459 (ANL-76-88(Pt.1)) 
XENON/RADIOACTIVE WASTE PROCESSING 
Facility for the separation of krypton and recuperation of xenon, 
3:2628 
XENON/REMOVAL 
Separation of krypton and xenon from the offgas of nuclear 
facilities, 3:3646 (KFK-2375) 
XENON 133/DIAGNOSTIC TECHNIQUES 
Gamma camera imaging studies of regional radiation-induced 
injury, 3:5336 (LF-56) 
XENON 133/DIFFUSION 
Diffusion of '**Xe through frog skins, toad bladders, and water 
boundary layers, 3:5345 
XENON 133/RADIONUCLIDE ADMINISTRATION 
Gamma camera imaging studies of regional radiation-induced 
injury, 3:5336 (LF-56) 
XENON 136 REACTIONS/DEEP INELASTIC SCATTERING 
Charge and angular distributions and secondary fission of deep 
inelastic products from the reaction '*7Au + 979 MeV '®Xe, 
3:5498 
XENON 136 REACTIONS/FISSION 
Fission of *°?Th, 7°°U, *4*Pu, 74°Cm induced by Xe and Kr ions at 
Coulomb barrier energies, 3:5556 
XENON IONS/ION-ATOM COLLISIONS 
Single electron overcharging of multicharged ions on atoms at 
moderate and high collision energies (Total cross sections), 
3:5485 (ORNL-tr-4457) 
XENON OSCILLATIONS 
(Effects of fission-product xenon levels on reactor operation.) 
Load-following induced xenon oscillations in pressurized water 
reactors, 3:3332 
X-RAY DETFCTION/SOLID SCINTILLATION DETECTORS 
Thorium tetrabromide scintillators and radiation detection and 
measurement therewith (Patent), 3:5021 
X-RAY DOSIMETRY/MEETINGS 
Radiation physics, 3:5565 (NBS-SPEC.PUBL.-461) 
X-RAY DOSIMETRY/REVIEWS 
Actual problems in photon dosimetry, 3:5604 
X-RAY DOSIMETRY/SPATIAL DOSE DISTRIBUTIONS 
Physical principles of photon dosimetry, 3:5602 
X-RAY RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
X-RAY SOURCES 
See also COSMIC X-RAY SOURCES 
X-RAY SOURCES/COHERENT RADIATION 
High power coherent x-ray source and search for x-ray laser. 
Final report 1 June 1972-31 August 1976, 3:2709 (AD-A-039210) 
X-RAY SOURCES/DESIGN 
X-ray source (Patent), 3:2713 
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X-RAY SPECTROMETERS 

UTEX: integrated ultraviolet and x-ray astronomy facility on 
spacelab, phase a study. Volume 1: executive summary. Final 
report, 3:5053 (N-77-23158) 

UTEX: integrated ultraviolet and x-ray astronomy facility on 
spacelab, phase a study. Volume 2: facility definition. Final 
report, 3:5054 (N-77-23159) 

X-RAY SPECTROMETERS/COST 

UTEXx: integrated ultraviolet and x-ray astronomy facility on 
spacelab, phase a study. Volume 4: development. Final report, 
3:5409 (N-77-23160) 

X-RAY SPECTROMETERS/ELECTRIC FILTERS 

Performance of a time-variant filter in the presence of dominant 1/ 
f noise (For Si(Li) X-ray spectrometer), 3:5033 

X-RAY SPECTROSCOPY/COMPARATIVE EVALUATIONS 

Why do we need SEM-SIMS, 3:4535 

X-RAY TRANSMISSION SCANNING 
See PHOTON TRANSMISSION SCANNING 


Y 


YANG-MILLS THEORY/INSTANTONS 
Classical solutions with both instantons and anti-instantons (Matrix 
formalism), 3:5519 (COO-1545-208) 
YANG-MILLS THEORY/MASS 
Cancellations of mass singularities in Yang-Mills theories, 3:5526 
(CU-TP-101) 
YANKEE MAINE REACTOR 
See MAINE YANKEE REACTOR 
YANKEE VERMONT REACTOR 
See VERMONT YANKEE REACTOR 
YAYOI REACTOR/REACTOR KINETICS 
Application of a coupled neutronic thermomechanical theory to 
dynamic analysis of fast burst reactor, 3:3671 
YAYOI REACTOR/REACTOR OPERATION 
Operational experiences of YAYOI, 3:3670 
YELLOWSTONE NATIONAL PARK/GEOTHERMAL 
EXPLORATION 
Scanning electron micrographs of zeolites produced by 
hydrothermal alteration-an example in core from research drill 
hole Y1, Yellowstone National Park, USA, 3:3112 
YIELD (FISSION) 
See FISSION YIELD 
YTTERBIUM 169/LUNG CLEARANCE 
In vitro phagocytosis of respirable sized monodisperse particles by 
rabbit alveolar macrophages, 3:5280 (LF-56) 
YTTERBIUM CHLORIDES/CRYSTAL STRUCTURE 
Structure of the MeXis phase, YbsErChis, 3:4492 
YTTRIUM/CHEMICAL PREPARATION 
New method for the preparation of rare earth metals, 3:4323 
YTTRIUM/EMISSION SPECTROSCOPY 
Inorganic constituents in Finnish fuel peat ash, 3:2138 
YTTRIUM 90/BIOLOGICAL RADIATION EFFECTS 
Effect of immunosuppression on the development of radiation- 
induced pulmonary disease in Syrian hamsters, 3:5332 (LF-56) 
Pulmonary collagen metabolism in irradiated hamsters and those 
treated with corticosteroids, 3:5329 (LF-56) 
YTTRIUM 90/DIFFUSION 
Migration of non-ionic yttrium-90 through sand column, 3:5180 
(ORNL-tr-4424) 
YTTRIUM 90/INHALATION 
Pulmonary collagen metabolism in irradiated hamsters and those 
treated with beta-aminoproprionitrile (BAPN) and others 
undergoing repeated bronchopulmonary saline lavage, 3:5330 
(LF-56) 
Pulmonary injury mechanisms revealed by cytologic analyses of 
bronchopulmonary lavage, 3:5331 (LF-56) 
YTTRIUM ALLOYS/CORROSION RESISTANCE 
Oxidation and corrosion behavior of modified-composition, low- 
chromium 304 stainless steel alloys (870 C), 3:4413 (N-77-23241) 
YTTRIUM OXIDES/COATINGS 
In situ deposition of metal coatings, 3:4453 
YTTRIUM OXIDES/PHOTOELECTRIC EFFECT 
Optical and electrical experiments at some transition-metal oxide 
foil-electrolyte interfaces, 3:4462 (COO-4381-1) 
YUGOSLAVIA/NUCLEAR POWER PLANTS 
Authorization procedure for the construction and operation of 
nuclear installations within certain non-member states of the 
European Communities, 3:3465 (EUR-5525e) 


ZINC SELENIDES/SEMICONDUCTOR JUNCTIONS 
Z 


ZAIRE REPUBLIC/HYDROELECTRIC POWER 
Exploitation of the largest hydropower reserves of Africa with the 
Inga Project, 3:2810 
ZEA MAYS 
See MAIZE 
ZEOLITES/NATURAL OCCURRENCE 
Scanning electron micrographs of zeolites produced by 
hydrothermal alteration-an example in core from research drill 
hole Y1, Yellowstone National Park, USA, 3:3112 
ZEOLITES/REGENERATION 
Airborne elemental iodine loading capacities of metal zeolites and 
a method for recycling silver zeolite, 3:2620 (ICP-1119) 
ZEOLITES/SORPTIVE PROPERTIES 
Airborne elemental iodine loading capacities of metal zeolites and 
a method for recycling silver zeolite, 3:2620 (ICP-1119) . 
Zeolon-SO2 removal process, 3:4794 (CONF-7604124-P2) 
ZERO GRADIENT SYNCHROTRON 
See ZGS 
ZGS 
(12.7-GeV protron synchrotron at Argonne.) 
ZGS/BEAM DYNAMICS 
Effects of depolarizing resonances on a circulating beam of 
polarized protons during acceleration or storage in a 
synchrotron, 3:4865 
ZGS/BEAM MONITORING 
Intensity and position measuring systems in the booster of the 
Zero Gradient Synchrotron, 3:4925 
ZGS/LANDAU DAMPING 
Radial damping by octupole for ZGS beam, 3:4868 
ZINC/ABUNDANCE 
Analysis of metals found in incinerator residue, 3:4259 
ZINC/AVAILABILITY 
Federal look at the needs for energy-related materials research 
and development. Part I: near-term program. Appendix 4: 
materials supply and management panel report, 3:4319 (ERDA- 
76-28V 1(App.4)) 
ZINC/ECOLOGICAL CONCENTRATION 
Assessment of industrial hazardous waste practices, leather 
tanning and finishing industry. Final report Jun 1975-Nov 1976, 
3:5172 (PB-261018) 
ZINC/ENVIRONMENTAL TRANSPORT 
Geochemical ocean sections study (GEOCECS). Chemistry of 
ocean solutions (Geochemistry and mixing dynamics of oceans 
and chemistry of seawater from various locations), 3:5387 
(BNWL-2100(Pt.2)) 
ZINC/ION EXCHANGE CHROMATOGRAPHY 
Development of a column chromatography method for field pre- 
concentration of trace metals with be eye to the Haw-Cape 
Fear Riverss, N.C. Master's thesis, 3:5203 (PB-267878) 
ZINC/TOXICITY 
Coal technology (Restoration of surface-mined lands and effects of 
coal utilization and fossil-fuel effluents on freshwater 
ecosystems), 3:5163 (BNWL-2100(Pt.2)) 
ZINC/X-RAY FLUORESCENCE ANALYSIS 
Inorganic constituents in Finnish fuel peat ash, 3:2138 
ZINC 64 TARGET/TRITON REACTIONS 
Study of ®*Cu, ®Cu, ®*Cu and Cu by (t, *He) reactions, 3:5539 
ZINC 66 TARGET/TRITON REACTIONS 
Study of ®Cu, Cu, Cu and Cu by (t, *He) reactions, 3:5539 
ZINC 68 TARGET/TRITON REACTIONS 
Study of ®*Cu, Cu, ®*Cu and Cu by (t, *He) reactions, 3:5539 
ZINC 70 TARGET/TRITON REACTIONS 
Study of ®*Cu, ®*Cu, ®*Cu and Cu by (t, *He) reactions, 3:5539 
ZINC ALLOYS/MAGNETIC PROPERTIES 
Magnetic ion-lattice interaction in RZn compounds, 3:4397 
ZINC ALLOYS/OXIDATION 
Structure and composition of thick tarnish films on alpha-phase 
copper alloys, 3:4408 
ZINC COMPOUNDS/STRUCTURAL CHEMICAL ANALYSIS 
Growth of the transition metal oxalates in gels, 3:4571 
ZINC ORES/RADIOACTIVITY LOGGING 
Nuclear techniques in prospecting and explorating ore deposits in 
Czechoslovakia, 3:2526 
ZINC OXIDES/PHYSICAL RADIATION EFFECTS 
Identification of defects in compound semiconductors. Final 
report 1 Jul 1971-31 Mar 1976, 3:4504 (AD-A-032128) 
ZINC OXIDES/SURFACE PROPERTIES 
Anomalous effect of uhv-component-generated atomic hydrogen 
on the surface properties of ZnO, 3:4468 
ZINC SELENIDES/PHYSICAL RADIATION EFFECTS 
Identification of defects in compound semiconductors. Final 
report 1 Jul 1971-31 Mar 1976, 3:4504 (AD-A-032128) 
ZINC SELENIDES/SEMICONDUCTOR JUNCTIONS 
Photoelectronic properties of II-VI heterojunctions. Progress 
report No. 1, September 1, 1976-March 31, 1977, 3:2870 (SU- 
326P47X1) 





ZINC SULFIDES/PHYSICAL RADIATION EFFECTS 


ZINC SULFIDES/PHYSICAL RADIATION EFFECTS 
Identification of defects in compound semiconductors. Final 
report 1 Jul 1971-31 Mar 1976, 3:4504 (AD-A-032128) 
ZINC TELLURIDES/PHYSICAL RADIATION EFFECTS 
Identification of defects in compound semiconductors. Final 
report 1 Jul 1971-31 Mar 1976, 3:4504 (AD-A-032128) 
ZIRCALOY/PHYSICAL RADIATION EFFECTS 
Evaluating strength and ductility of irradiated Zircaloy: Task 5. 
Quarterly progress report, October-December 1976, 3:4349 
(BMI-NUREG- 1967) 
ZIRCALOY/RADIOACTIVE WASTE DISPOSAL 
Problems in the disposal of irradiated fuel cladding, 3:2644 
(AERE-R-8374) 
ZIRCALOY/RADIOACTIVE WASTE PROCESSING 
Problems in the disposal of irradiated fuel cladding, 3:2644 
(AERE-R-8374) 
ZIRCALOY/TENSILE PROPERTIES 
Evaluating strength and ductility of irradiated Zircaloy: Task 5. 
Quarterly progress report, October-December 1976, 3:4349 
(BMI-NUREG- 1967) 
ZIRCALOY 2/OXIDATION 
High temperature properties of Zircaloy-oxygen alloys, 3:4411 
(EPRI-NP-524) 
ZIRCALOY 2/THERMODYNAMIC PROPERTIES 
High temperature properties of Zircaloy-oxygen alloys, 3:4411 
(EPRI-NP-524) 
ZIRCALOY 4/CREEP 
Design of an irradiation device for the determination of the in-pile 
creep behaviour of Zircaloy cladding tubes under internal and 
external over-pressure, in FRG-2, 3:3614 
ZIRCALOY 4/OXIDATION 
High temperature properties of Zircaloy-oxygen alloys, 3:4411 
(EPRI-NP-524) 
Investigations of the high temperature steam oxidation of 
Zircaloy-4 cladding tubes, 3:3284 (KFK-2375) 
ZIRCALOY 4/THERMODYNAMIC PROPERTIES 
High temperature properties of Zircaloy-oxygen alloys, 3:4411 
(EPRI-NP-524) 
ZIRCONIUM/CORROSION 
Annual report of the Metallurgy Division - period ending 
December 1975, 3:4315 (BARC-882) 
ZIRCONIUM/EMISSION SPECTROSCOPY 
Inorganic constituents in Finnish fuel peat ash, 3:2138 
ZIRCONIUM/PASSIVATION 
Reactions and electrochemical kinetics of newly-generated metal 
surfaces. Final report, 1 July 1975-31 August 1976, 3:4405 (AD- 
A-036570) 
ZIRCONIUM/PHOTON TRANSPORT 
Gamma ray attenuation coefficient measurements at 1115, 1173, 
and 1332 keV, 3:5571 
ZIRCONIUM/PHOTON-ATOM COLLISIONS 
Variation of total to K-shell photoelectric cross section ratios with 
atomic number and photon energy, 3:5484 
ZIRCONIUM/PHYSICAL RADIATION EFFECTS 
Annual report of the Metallurgy Division - period ending 
December 1975, 3:4315 (BARC-882) 
ZIRCONIUM/PRODUCTION 
Annual report of the Metallurgy Division - period ending 
December 1975, 3:4315 (BARC-882) 
ZIRCONIUM ALLOYS 
See also ZIRCONIUM BASE ALLOYS 
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ZIRCONIUM ALLOYS/SELF-DIFFUSION 
TheoreTical investigation of anomalous properties of bcc ti, Zr, 
and Hf alloys. Final report 1 May 1973-31 July 1976, 3:4331 
(AD-A-042108) 
ZIRCONIUM BASE ALLOYS 
See also ZIRCALOY 
ZIRCONIUM BASE ALLOYS/CORROSION 
Annual report of the Metallurgy Division - period ending 
December 1975, 3:4315 (BARC-882) 
ZIRCONIUM BASE ALLOYS/DECONTAMINATION 
Purification of zirconium hydrides surface from uranium oxides in 
ueous solutions, 3:4611 
ZIRCONIUM BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 
Annual report of the Metallurgy Division - period ending 
December 1975, 3:4315 (BARC-882) 
ZIRCONIUM BROMIDES/PHASE STUDIES 
Synthesis and characterization of some reduced zirconium halides, 
3:4570 
ZIRCONIUM CHLORIDES/PHASE STUDIES 
Synthesis and characterization of some reduced zirconium halides, 
3:4570 
ZIRCONIUM IODIDES/PHASE STUDIES 
Synthesis and characterization of some reduced zirconium halides, 
3:4570 
ZIRCONIUM OXIDES/CATALYTIC EFFECTS 
Study of high temperature treated supported metal oxide catalyst, 
3:4311 
ZIRCONIUM OXIDES/COATINGS 
In situ deposition of metal coatings, 3:4453 
ZIRCONIUM OXIDES/FABRICATION 
Development, characterization, and evaluation of materials for 
open cycle MHD. Quarterly report, October-December 1976, 
3:4073 (BNWL-2004-5) 
ZIRCONIUM OXIDES/MATERIALS TESTING 
Development, characterization, and evaluation of materials for 
open cycle MHD. Quarterly report, October-December 1976, 
3:4073 (BNWL-2004-5) 
ZIRCONIUM OXIDES/PHOTOELECTRIC EFFECT 
Optical and electrical experiments at some transition-metal oxide 
foil-electrolyte interfaces, 3:4462 (COO-4381-1) 
ZIRCONIUM SULFIDES/CHEMICAL REACTIONS 
Intercalation of zirconium disulfide with low ionisation potential 
organometallic sandwich compounds, 3:2377 
ZOOPLANKTON 
See also CRUSTACEANS 
ZOOPLANKTON/BIOMASS 
Coordination: southeast continental shelf studies. A progress 
report (Effects of Gulf Stream intrusions on biology and water 
quality of SE Atlantic Bight), 3:5188 (SRO-901-2) 
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(Seminar on high efficiency aerosol filtration 
in the nuclear industry, Aix-en-Provence, 
France, 23-25 Nov 1976) 

3:5100 CEC, Luxembourg 

(Seminar on gas generation and utilization 
today and tomorrow, Wuppertal, German, 
Federal Republic of (F.R. Germany), 11 Nov 
1976) 

3:2481 See AED-Conf-76-552-002 
(Forest Product Research Society 
conference, Atlanta, Georgia, USA, Nov 
1976 


3:3170 Hague International (1976). 
(Conference of the American Nuclear 
Society, Monterey, California, United States 
of America (USA), 24-26 Jan 1977) 
3:2519 American Nuclear Society 
(1977). 
(Symposium on five decades of weak 
interactions, New York, New York, United 
States of America (USA), 21-22 Jan 1977) 
3:5515 Dep. NTIS, PC A03/MF AO1 
(Information meeting on rules and regulations 
for nuclear engineering, Mainz, F.R 
Germany, 24-25 Jan 1977) 
3:3681 See AED-Conf-77-008-001 
(Symposium on clean fuels from biomass and 
wastes, Orlando, Florida, USA, 25-28 Jan 
1977) 
3:2875 Inst. of Gas Tech., Chicago, 
IL 
(A.A. advancement of science conference, 
Denver, Colorado, United States of America 
(USA), 20-25 Feb 1977) 
3:4530 See COO-1515-78 
(2. international fair and congress on 
techniques in environmental protection, 
Duesseldorf, F.R. Germany, 8-10 Feb 1977) 
3:5160 See AED-Conf-77-002-010 
(16. nuclear engineering education conference 
on international nuclear engineering - 
development and planning, Argonne, Illinois, 
USA, 28 Feb-1 Mar 1977) 
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3:3986 See ANL-77-XX-62 

(12. Rencontre de Moriond, Haute-Savoie, 
France, 6-18 Mar 1977) 

3:5506 See BNL-22661 

(Lunar science conference, Houston, Texas, 
United States of America (USA), 14-18 Mar 
1977) 

3:5430 See LA-UR-77-1487 

(3. international conference on impulse 
cytophotometry, Vienna, Austria, 30 Mar-1 
Apr 1977) 

3:5248 See LA-UR-77-677 

(College in theoretical and computational 
plasma physics, Trieste, Italy, 22 Mar-9 Apr 
1977) 


3:5661 See UCRL-79261 

(Spring technical meeting of the Combustion 

Institute - central states section, Cleveland, 

Ohio, United States of America (USA), 28-30 

Mar 1977) 

3:4776 Inst. of Gas Tech., Chicago, 
IL 


(Workshop on exposure to polynuclear 
aromatic hydrocarbons in coal conversion 
processes, Oak Ridge, Tennessee, USA, 9-11 
Mar 1977) 

3:4528 Dep. NTIS, PC A02/MF A0O1 
(Symposium on preliminary results of the R 
and D program, Braunlage, F.R. Germany, 
27 Mar-1 Apr 1977) 

3:4407 See AED-CONF-77-037-001 
(International conference on ultraviolet 
carcinogenesis, Warrenton, Virginia, USA, 
21-23 Mar 1977) 

3:5291 Dep. NTIS, PC A03/MF AO1 
(2. ORNL PNA workshop, Oak Ridge, 
Tennessee, USA, 10-11 Mar 1977) 

3:4529 Dep. NTIS, PC A02/MF AO1 
(39. annual meeting of the American Power 
Conference, Chicago, Illinois, United States 
of America (USA), 18-20 Apr 1977) 

3:4055 See HEDL-SA-1214 

(79. annual meeting of American Ceramic 
Society, Chicago, Illinois, United States of 
America (USA), 23-28 Apr 1977) 

3:4471 See HEDL-SA-1164FP 
(American Nuclear Society topical meeting 
on energy and mineral recovery research, 
Golden, Colorado, United States of America 
(USA), 12-14 Apr 1977) 

3:5087 See UCRL-79113 

3:2500 See SAND-77-0499C 
(International conference on nuclear power 
and its fuel cycles, Salzburg, Austria, 2-13 
May 1977) 

3:2553 See ERDA-tr-293 

3:2697 See ERDA-tr-292 
(Symposium on management of low level 
radioactive waste, Atlanta, Georgia, United 
States of America (USA), 23-27 May 1977) 
3:2650 See DP-MS-77-19 

3:2619 See HEDL-SA-1244 
(Conference on waste heat management and 
utilization, Miami Beach, Florida, United 
States of America (USA), 9-11 May 1977) 
3:5216 Dep. NTIS, PC A02/MF AO1 
(Symposium on neutron cross sections 10-40 
MeV, Upton, New York, United States of 
America (USA), 3-5 May 1977) 

3:5530 See LA-UR-1028 

3:5590 See UCRL-79453 

(2. international conference on electrostatic 
accelerator technology, Strasbourg, France, 
24-27 May 1977) 

3:5477 Dep. NTIS, PC A02/MF AOl1 
(Meeting of the Electrochemical Society, 
Philadelphia, Pennsylvania, United States of 
America (USA), 8-13 May 1977) 

3:3006 See COO/2930-10 

3:4409 See BNL-23207 

(7. symposium on thermophysical properties, 
Gaithersburg, Maryland, United States of 
America (USA), 10-12 May 1977) 

3:4551 Dep. NTIS, PC A03/MF AO1 
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(7. annual symposium on the anomalous 

absorption of intense high frequency waves, 

Ann Arbor, Michigan, United States of 

America (USA), 18-20 May 1977) 

3:5668 ’ See UCRL-79628(Rev.1) 

(British Nuclear Energy Society conference 

on ferritic steels for fast reactor steam 

generators, London, United Kingdom of 

Great Britain and Northern Ireland (UK), 30 

May-2 Jun 1977) 

3:4350 Dep. NTIS, PC A02/MF AO1 

(New Mexico Geological Society-New 

Mexico Bureau of Mines meeting, Carlsbad, 

New Mexico, United States of America 

(USA), 3-7 May 1977) 

3:5384 See SAND-77-0420C 

(Conference on electron spectroscopy, 

Uppsala, Sweden, 9-11 May 1977) 

3:5552 Dep. NTIS, PC A02/MF A0O1 

(Workshop on methods for measuring 

radiation and around uranium mills, 

Albuquerque, New Mexico, USA, 23-26 May 

1977) 

3:5145 Dep. NTIS, PC A03/MF AO1 

(Conference on - probabilistic analysis of 

nuclear reactor safety, Los Angeles, 

California, USA, 8-11 May 1977) 

3:3826 See SAND-77-1372C 

(Proceedings of macroscopic properties of 

heavy ion collision, Pikeville, Tennessee, 

United States of America (USA), 12-18 Jun 

1977) 

3:5534 See LBL-6537 

(Solar world meeting, Orlando, Florida, 

USA, 6-10 Jun 1977) 

3:2820 American Section of the 
International Solar Energy 
Society (1977). $45.00 per set 
of 3 Vols. 

(American Nuclear Society annual meeting, 

New York, New York, United States of 

America (USA), 12-17 Jun 1977) 

3:3780 See CRBRP-PS-01 

3:3785 See HEDL-SA-1190FP 

3:3407 See HEDL-SA-1205 

3:3406 See HEDL-SA-1177-FP 

(21. American Association of Cost Engineers 

annual meeting, Milwaukee, Wisconsin, 

United States of America (USA), 26-29 Jun 

1977) 

3:4660 See K/CSD/INF-76/18 

(Conference on radiation effects in breeder 

reactor structural materials, Scottsdale, 

Arizona, United States of America (USA), 

19-23 Jun 1977) 

3:4505 Dep. NTIS, PC A02/MF A0O1 

(International symposium on meson 

chemistry and mesomolecular processes in 

matter, Dubna, Union of Soviet Socialist 

Republics (USSR), 7-10 Jun 1977) 

3:5468 See LA-UR-77-1266 

(Annual meeting of the Institute of Nuclear 

Materials Management, Washington, District 

of Columbia, United States of America 

(USA), 29 Jun-1 Jul 1977) 

3:2689 See SAND-77-0410C 

3:2692 See SAND-77-8625 

3:2685 See HEDL-SA-1232 

3:2693 See SAND-77-8626 

(International conference on matrix isolation 

spectroscopy, West Berlin, German, Federal 

Republic of (F.R. Germany), Jun 1977) 

3:4608 Dep. NTIS, PC A02/MF AO1 

(International conference on atomic and 

molecular states coupled to a continuum- 

highly excited atoms and molecules, Aussois, 

France, 13-17 Jun 1977) 

3:5465 See UCRL-79521 

(International colloquium on refractory 

oxides for high temperature energy sources, 

Odeillo, France, 28 Jun-1 Jul 1977) 

3:4552 Dep. NTIS, PC A02/MF AO1 

(Nucleon-nucleon interaction meeting, 

Vancouver, Canada, 27-30 Jun 1977) 

3:5509 See LA-UR-77-1766 
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Abstract No. Availability 


(Conference on enriched antiproton, 
polarized proton and antiproton beams at 
Fermilab energies, Argonne, Illinois, USA, 10 
Jun 1977) 

3:5512 See ANL-HEP-CP-77-46 
(International conference on neutrino physics 
and neutrino astrophysics, Moscow, USSR, 
18-24 Jun 1977) 

3:5494 See ANL-HEP-CP-77-35 
3:5495 See ANL-HEP-CP-77-36 

(5. international conference on information 
processing in medical imaging, Nashville, 
Tennessee, USA, 27 Jun-1 Jul 1977) 

3:5265 See LA-UR-77-1917 

(6. AIRAPT international high-pressure 
conference, Boulder, Colorado, United States 
of Am-rica (USA), 25-29 Jul 1977) 

3:4485 Dep. NTIS, PC A02/MF AO1 
(International conference on rare earths and 
actinides, Durham, United Kingdom of Great 
Britain and Northern Ireland (UK), 4-6 Jul 
1977) 

3:4554 See IS-M-102 

3:4461 Dep. NTIS, PC A03/MF AO1 
(22. annual meeting of the Health Physics 
Society, Atlanta, Georgia, USA, 3-8 Jul 1977) 
3:5101 Dep. NTIS, PC A02/MF AO1 
(Solar data users workshop, Albuquerque, 
New Mexico, USA, 7 Jul 1977) 

3:3001 See SAND-77-0992 
(Discussion meeting on selective laser 
excitation in atoms and molecules, Paris, 
France, 7 Jul 1977) 

3:5487 See UCRL-79602 

(6. workshop on personnel neutron 
dosimetry, Oak Ridge, Tennessee, USA, 11- 
12 Jul 1977) 

3:5027 Dep. NTIS, PC A02/MF AO1 
3:5028 See UCRL-79658 
(International Metallographic Society annual 
meeting, Houston, Texas, USA, 19-20 Jul 
1977) 

3:5263 NTIS, MF AOl 

(Cryogenic engineering conference, Boulder, 
Colorado, United States of America (USA), 
2-5 Aug 1977) 

3:5687 See GA-A-14454 

3:5733 See UCRL-79381 

3:5686 Dep. NTIS, PC A02/MF AOI 
(National heat transfer conference, Atlantic 
City, New Jersey, United States of America 
(USA), 15-17 Aug 1977) 

3:4144 See PB-268340 

(6. international colloquium on gasdynamics 
of explosions and reactive systems, 
Stockholm, Sweden, 22-26 Aug 1977) 

3:5077 See UCRL-79116 

(12. intersociety energy conversion 
engineering conference, Washington, District 
of Columbia, United States of America 
(USA), 28 Aug-2 Sep 1977) 

3:2936 See UCRL-79294 

(4. international conference on structural 
mechanics in reactor technology, San 
Francisco, California, United States of 
America (USA), 15-19 Aug 1977) 

3:4668 See SAND-77-0296c 

3:4360 See SAND-76-5888C 

3:3557 Dep. NTIS, PC A02/MF AO1 
(15. international Cosmic Ray Conference, 
Provdiv, Bulgaria, 13-26 Aug 1977) 

3:5398 See LA-UR-77-1056 

(2. Pacific area engineering conference, 
Denver, Colorado, United States of America 
(USA), Aug 1977) 

3:2262 Dep. NTIS, PC A02/MF AOl1 
(American Chemical Society meeting, 
Chicago, Illinois, United States of America 
(USA), 29 Aug-2 Sep 1977) 

3:2116 Dep. NTIS, PC A02/MF AOI 
3:4593 Dep. NTIS, PC A02/MF AOI 
3:2117 Dep. NTIS, PC A02/MF AO1 
(EMSA meeting, Boston, Massachusetts, 
USA, Aug 1977) 

3:4455 Dep. NTIS, PC A02/MF AOl1 
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Abstract No. Availability 


(International conference on physics of 
transition metals, Toronto, Canada, 15-18 
Aug 1977) 

3:4332 See LA-UR-77-1595 

3:4374 See BNL-23003 

3:4335 See SAND-77-1260C 

(20. congress of the International Society of 
Limnology, Copenhagen, Denmark, 7-14 Aug 
1977) 

3:5186 Dep. NTIS, PC A02/MF AO1 
(4. conference on surface properties of 
materials, Rolla, Missouri, USA, 1-4 Aug 
1977) 

3:4462 See COO-4381-1 

(Workshop on laser-induced chemistry, 
Seattle, Washington, USA, 21-23 Aug 1977) 
3:2559 See UCRL-78934(Rev. 1) 
(Symposium on enhanced oil and gas 
recovery, Tulsa, Oklahoma, USA, 30 Aug-1 
Sep 1977) 

3:4791 See SAND-77-1160C 

3:2475 See LA-UR-77-1937 

3:2479 See UCRL-79587 
(Conference on composting of municipal 
residues and sludges, Silver Spring, 
Maryland, USA, 23-25 Aug 1977) 

3:5293 See SAND-77-1338C 
(International optical computing conference, 
San Diego, California, USA, 25-26 Aug 1977) 
3:5632 See LA-UR-77-1872 

(19. annual conference on analytical 
chemistry, Denver, Colorado, USA, 1-3 Aug 
1977) 

3:4541 See RFP-2682 

(National environmental research park 
symposium: natural resource inventory, 
characterization, and analysis, Los Alamos, 
New Mexico, USA, 15-16 Aug 1977) 

3:5105 See DP-MS-77-91 

(SHARE meeting, Washington, District of 
Columbia, USA, 21-25 Aug 1977) 

3:5739 Dep. NTIS, PC A02/MF A0O1 
(ASME energy islineiney conference on 
composites in pressure vessels and piping, 
Houston, Texas, United States of America 
(USA), 18-22 Sep 1977) 

3:2342 See SAND-77-0142C 

3:5740 Dep. NTIS, PC A03/MF A0O1 
(8. European conference on controlled fusion 
and plasma physics, Prague, Czechoslovakia, 
19-23 Sep 1977) 

3:5620 Dep. NTIS, PC A02/MF AOl1 
(International solvent extraction conference, 
Toronto, Canada, 9-16 Sep 1977) 

3:2614 Dep. NTIS, PC A03/MF AO1 
3:4537 Dep. NTIS, PC A02/MF AOI 
3:2612 See ARH-SA-263 
(International symposium on the monitoring 
of radioactive airborne and liquid releases 
from nuclear facilities, Portoroz, Yugoslavia, 
5-9 Sep 1977) 

3:5147 See LA-UR-77-1791 

3:5146 Dep. NTIS, PC A02/MF AOI 
(3. biennial wind energy conversion systems 
conference, Washington, District of 
Columbia, USA, 19-21 Sep 1977) 

3:3135 See UCRL-79896(Rev. 1) 
(Photovoltaics solar energy conference, 
Luxembourg, Luxembourg, 27-30 Sep 1977) 
3:2855 See ERDA/NASA/1022-77/ 


17 
(42. IAU colloquium, Bamberg, F.R. 
Germany, 6-9 Sep 1977) 
3:5399 See LA-UR-77-1922 
(Electrical transport and optical properties of 
inhomogeneous media conference, Columbus, 
Ohio, USA, 7-9 Sep 1977) 
3:4756 See SAND-77-1042C 
(23. annual conference on bioassay, 
environmental and analytical chemistry, 
Moran, Wyoming, USA, 15-16 Sep 1977) 
3:2671 Dep. NTIS, PC A02/MF AO1 
(Symposium on macroscopic features of 
heavy-ion collisions and pre-equilibrium 
processes, Hakone, Japan, 2-3 Sep 1977) 
3:5540 See LA-UR-77-1965 
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Abstract No. Availability 


(Seminar on HTGR safety technology, 
Upton, New York, USA, 15-16 Sep 1977) 
3:3345 See LA-UR-77-1977 

3:3685 See BNL-23197 

3:3806 See LA-UR-77-2010 

(ASTM symposium on heat transmission 
measurements, Philadelphia, Pennsylvania, 
USA, 19-20 Sep 1977) 

3:4199 Dep. NTIS, PC A03/MF AO1 
(AESOP 17, Boston, Massachusetts, USA, 
13-15 Sep 1977) 

3:4661 See LA-UR-77-2070 

(6. international conference on high energy 
rate fabrication, Essen, F.R. Germany, 9-16 
Sep 1977) 

3:4449 See UCRL-79345 
(International congress on photosynthesis, 
Reading, UK, 4-9 Sep 1977) 

3:5276 See BNL-23271 

(Symposium on anemic and stem cell 
differentiation, San Francisco, California, 
USA, 15-17 Sep 1977) 

3:5310 Dep. NTIS, PC A02/MF AOl1 
(Symposium on systems and decision 
sciences, Berkeley, California, USA, 2-4 Oct 
1977) 

3:5761 See DP-MS-77-84 
(Conference on environmental degradation of 
engineering materials, Blacksburg, Virginia, 
USA, 10-13 Oct 1977) 

3:4410 See DP-MS-77-53 

(52. annual meeting of the Society of 
Petroleum Engineers, Denver, Colorado, 
USA, 9-12 Oct 1977) 

3:2504 See UCRL-79035 
(Workshop on flammability of electrical 
insulation, Albany, New York, USA, 20-21 
Oct 1977) 

3:3825 See SAND-77-1125C 
(International symposium on energy sources 
and development, Barcelona, Spain, 19-21 
Oct 1977) 

3:2733 See LA-UR-77-1337 
(NCA/BCR coal conference, Louisville, 
Kentucky, USA, 19 Oct 1977) 

3:2165 See LA-UR-77-1850 

(2. meeting of the group of experts on 
reference ground motions in nuclear safety 
assessments, Rome, Italy, 14 Oct 1977) 
3:5380 See UCRL-79982 

(21. conference on analytical chemistry in 
energy technology, Gatlinburg, Tennessee, 
USA, 4-6 Oct 1977) 

3:2573 See DP-MS-77-36 

3:2686 See LA-UR-77-2067 

3:2687 See LA-UR-77-2235 

(4. international symposium on passivity, 
Airlie, Virginia, USA, 17-21 Oct 1977) 
3:4499 See SAND-77-1405C 

(1. international corbicula symposium, Fort 
Worth, Texas, USA, 13-14 Oct 1977) 
3:5256 See DP-MS-77-79 
(MIDCON electronic show and convention, 
Chicago, Illinois, USA, 8-10 Nov 1977) 
3:5017 See LA-UR-77-1907 

(20. annual AICHE meeting, New York, 
New York, USA, 13-17 Nov 1977) 

3:2649 See DP-MS-76-88 

3:2616 See DP-MS-77-23 

(11. annual ASILOMAR conference on 
circuits, systems, and computers, Pacific 
Grove, California, USA, 7-9 Nov 1977) 
3:4754 Dep. NTIS, PC A02/MF AO1 
3:4757 See SAND-77-1254C 

(14. annual meeting of the Society of 
Engineering Science, Bethlehem, 
Pennsylvania, USA, 14-16 Nov 1977) 
3:5717 See BNL-22826 

(Post accident heat removal information 
exchange meeting, Chicago, Illinois, USA, 2- 
3 Nov 1977) 

3:3827 See SAND-77-1443C 

(ANS winter meeting, San Francisco, 
California, USA, 27 Nov-2 Dec 1977) 
3:4375 See IS-M-103 
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Abstract No. Availability 


(Conference on applications of air pollution 
meteorology, Salt Lake City, Utah, USA, 
Nov 1977) 

3:5152 See UCRL-79236 


3:4110 See PB-266429 
3:4001 See PB-266428 
3:4022 See PB-266427 


3:4601 Dep. NTIS, PC A03/MF AO1 
3:5176 Dep. NTIS, PC A04/MF AOI 
3:5177 Dep. NTIS, PC A02/MF AOI 
3:5102 Dep. NTIS, PC A06/MF AO1 
3:5103 Dep. NTIS, PC A04/MF A01 
3:4530 Dep. NTIS, PC A03/MF AOI 
3:5519 Dep. NTIS, PC A02/MF AOI 
3:5501 Dep. NTIS, PC A03/MF AO1 
3:5508 Dep. NTIS, PC A02/MF AOI 
3:5255 Dep. NTIS, PC A02/MF AO1 
3:5607 Dep. NTIS, PC A02/MF AOI 
3:4606 Dep. NTIS, PC A02/MF AO1 
3:5196 Dep. NTIS, PC A04/MF AOI 
3:4724 Dep. NTIS, PC A02/MF A01 
3:5720 Dep. NTIS, PC A02/MF AOI 
3:4421 Dep. NTIS, PC A02/MF AO1 
3:5729 Dep. NTIS, PC A02/MF AOI 
3:5678 Dep. NTIS, PC A04/MF AOI 
3:5520 Dep. NTIS, PC A04/MF AOI 
3:5521 Dep. NTIS, PC A02/MF AO1 
3:5522 Dep. NTIS, PC A02/MF AO1 
3:5523 Dep. NTIS, PC A03/MF AOI 
3:5524 Dep. NTIS, PC A02/MF AOI 
3:5502 Dep. NTIS, PC A02/MF AOI 
3:5514 Dep. NTIS, PC A03/MF AO1 
3:5525 Dep. NTIS, PC A03/MF AOI 
3:5524 See COO-2220-106 

3:3528 Dep. NTIS, PC A04/MF AOI 
3:3529 Dep. NTIS, PC A14/MF AO1 
3:5561 Dep. NTIS, PC A02/MF AOI 
3:5296 Dep. NTIS, PC A02/MF AO1 
3:5741 Dep. NTIS, PC A03/MF AOI 
3:5288 Dep. NTIS, PC A03/MF AOI 
3:5532 Dep. NTIS, PC A04/MF AOI 
3:4725 Dep. NTIS, PC A02/MF AO1 
3:4093 Dep. NTIS, PC A02/MF AO1 
3:3779 Dep. NTIS, PC AA03;MF 

AO] 

3:4576 Dep. NTIS, PC A02/MF AOI 
3:5464 Dep. NTIS, PC A03/MF AOI 
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NTIS PCA07/MF AO1 
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NTIS PCA17/MF AO1 
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NTIS PCA11/MF AOl 
NTIS PCA09/MF A0O1 
NTIS PCA09/MF AO1 
NTIS PCA04/MF AO! 
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NTIS PCA03/MF A0O1 
NTIS PCA03/MF AO1 
NTIS PCA04/MF AO1 
NTIS PCA20/MF AO1 
NTIS PCA03/MF AO1 
NTIS PCA09/MF AO1 
NTIS PCA21/MF AOl1 
NTIS PCA12/MF AO1 
NTIS PCA07/MF AO1 
NTIS PCA06/MF A0O1 
NTIS PCA15/MF AO1 
NTIS PCA0S/MF A0O1 
NTIS PCA06/MF AO1 
NTIS PCA08/MF AO! 
NTIS PCA03/MF AO1 
NTIS PCA07/MF AO1 
NTIS PCA04/MF AO1 
NTIS PCA03/MF AO1 
NTIS PCA06/MF AO! 
NTIS PCA03/MF AO1 
NTIS PCA04/MF A0O1 
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NTIS PCA07/MF AOI 
NTIS PCA03/MF AOI 
NTIS PCA06/MF AO! 
NTIS PCA03/MF AOI 
NTIS PCA04/MF AOI 
NTIS PCA06/MF AOI 
NTIS PCA04/MF AO! 
NTIS PCA04/MF AOI 
NTIS PCA0S/MF AO! 
NTIS PCA03/MF AO 
NTIS PCA13/MF AOI 
NTIS PCA04/MF AOI 
NTIS PCA02/MF AOI 
NTIS PCA09/MF AOI 
NTIS PCA06/MF AOI 
NTIS PCA09/MF AO1 
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NTIS PCA09/MF AO! 
NTIS PCA0S/MF AO! 
NTIS PCA08/MF AO! 
NTIS PCA02/MF AO! 
NTIS PCA04/MF AOI 
NTIS PCA0S/MF AO1 
NTIS PCA0S/MF AO! 
NTIS PCA0S/MF AO1 
NTIS PCA13/MF AO! 
NTIS PCA18/MF AO 
NTIS PCA04/MF AOI 
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NTIS PCA03/MF A01 
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Liquid Metal Fast Breeder Reactor applied 
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Technical Information Center, P.O. Box 62, 
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Information regarding subscription purchase will 
be sent on request. 

Foreign requesters should address inquiries to 
the above address. 


DOE reports so designated are maintained in 
the organizations listed on the inside front 
cover. 
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prints of DOE engineering drawings which 
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81501. 


For sale by the Superintendent of Documents, 
Government Printing Office, Washington, 
D.C. 20402. 


Available onlv to requesters within the United 
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For sale by the National Technical Information 
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ter, P.O. Box 62, Oak Ridge, Tennessee 
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